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Vision

To sustain a healthy, safe, and appealing street and park tree population within the Village of
Potsdam.

Goal

To effectively manage the urban and community forest of Potsdam through sound fiscal,
personal, and operational management; utilizing in-house and contracted services.

Executive Summary

This management plan was developed to provide a framework for policy direction, and to lay
out actions needed to help improve the health, well-being and scope of the Village of
Potsdam’s urban forest. The tree inventory integral to this plan was undertaken to create a
better understanding of the current state of Potsdam’s urban forest; its short- and long-term
maintenance needs, and to provide guidance for its maintenance and improvement. Inventory
data was analyzed with the Village of Potsdam’s vision for the future of the urban forest in
mind, and is composed of the information needed to achieve this goal. This report also
addresses the economic, environmental, and social benefits the Village of Potsdam’s trees
provide to its residents.

Significant Findings from the Inventory

The 2020 tree inventory catalogued trees, stumps, and potential planting sites within village
parks, public areas, and street rights-of-way (ROWs). The inventory recorded a total of 2,242
sites comprising 1,354 trees, 28 stumps, and 888 potential planting sites. 1,734 of the sites
inventoried are located along street ROWSs, and 508 are within village parks and public spaces.
Analysis of the inventory data found:

e Maple species (Acer) comprise a very large fraction of the population (28.1%), which
significantly reduces biodiversity of the urban forest.

e The five most common species found in Potsdam are Sugar Maple (176 trees: 13.0%),
Honey Locust (98 trees: 7.2%), Red Maple (93 trees: 6.9%), Crabapple (83 trees: 6.1%),
and Northern white cedar (76 trees: 5.6%).

e Trees cover 16% of the Village and provide 67.16 acres of leaf area. (16% Canopy Cover)

e The young tree population (under 6” diameter at breast height or DBH) is chiefly
composed of Common Plum (48.9%), Japanese Tree Lilac (43.1%), and Crabapple
(24.4%).

e The mature tree population (over 25” DBH) is largely composed of Silver Maple (56.3%),
Sugar Maple (43.8%), and Norway Maple (26.0%).



e Atotal of 21 different families, 35 genera, and 69 species were documented.

o 74.4% of the population is in “Fair” condition; 15.9% is in “Good” condition; 5.5% is in
“Poor” condition, and the remainder is in “Dead” or “Dying” condition.

e Approximately 41% of the trees inventoried had some type of mechanical damage from
lawnmowers, weed-whackers, snowplows, construction, etc. Of the damaged trees, 65%
was caused by lawnmower injury to roots, root collar, and trunks of trees.

e Environmental Benefits of Village Trees
- Pollution Removal: 200.1 pounds/year ($465/year)
- Carbon Storage: 837.3 tons ($142,796.year)
- Carbon Sequestration: 13.25 tons ($2,259/year)
- Oxygen Production: 35.33 tons/year
- Avoided Runoff: 25,205 cubic feet/year ($1,684/year)
- Building energy savings: $7,440/year
- Carbon Avoided: 7.614 tons/year ($1300/year)

Total annual benefits provided by trees: $11,853/year

e Estimated local replacement cost for all trees: $3.33 million.

Tree Maintenance and Planting Needs

Trees provide numerous environmental and economic benefits if properly maintained.
Although good maintenance requires an investment of labor, the benefits that trees provide far
outweigh the cost of appropriate care. Proper pruning and regular upkeep help ensure that
trees provide maximum benefits throughout their life span. Additionally, fostering proper
structure and form of urban trees will mitigate risk to the public, reduce future storm damage
clean-up costs, limit conflicts with sidewalks, roadways and utilities, and improve overall
aesthetics.

Trees that pose the highest threat such as hazard removals or deadwood pruning should be
addressed first to properly mitigate risk and prioritize maintenance. 62 high-risk trees were
recorded during the inventory. These trees should be pruned or removed immediately to
promote public safety.



Priority Task Count %

Remove 199 14.7%
Crown cleaning 356 26.3%
Crown clearing 117 8.6%
Crown raising 130 9.6%
Crown reduction 10 0.7%
Formative pruning 187 13.8%
Soil aeration and mulch 359 26.5%
Treat pest/disease 33 2.4%
Mone 232 17.1%

Table 1. Tree maintenance by task

In addition to high-priority maintenance and risk mitigation, routine pruning of young trees
would greatly benefit the Village of Potsdam. A three-year young tree training cycle and a five-
year pruning routine is highly recommended. Proactive pruning improves the overall health of
urban trees and reduces future expenses. Pruning cycles will help correct tree defects before
they worsen and become a costly issue, and will also help ensure the longevity of newly planted
trees. Based on inventory data, at least 187 young trees should be structurally pruned during
the young-tree training cycle, and 613 trees are in need of some form of pruning maintenance.

New tree planting is another key part of a comprehensive tree-management plan. Planting new
trees will help increase Potsdam’s currently low canopy cover of 16% in addition to replacing
trees that have been removed or lost to natural mortality, construction, invasive pests, or
impacts from weather events such as drought, flooding, ice storms, and wind. Planting 100
trees of varying species per year over the next 10 years will help offset canopy loss due to
hazard tree removals, natural mortality (1-3% per year) and development; it will also help
increase canopy cover to a recommended level of 40%.

Urban Forest Program Needs

In order to effectively manage the Village’s urban forest, adequate funding will be needed to
ensure short- and long-term goals and objectives are met, and that planning efforts are carried
out in a proactive, prioritized, and cost-effective manner. Typically, urban forestry budgets are
allocated with a primary focus on tree maintenance (58%), hazard tree removals (20%), new
plantings (14%), and management (8%). Based on similar municipal urban forestry budgets, the
Village of Potsdam, with a population density of 9,428, should consider an annual budget of
$38,635 or $4.09 per capita.



5-Year Maintenance Plan Summary

FY 2020 Count Cost
Critical Concern (public safety) Removals 61 524,900
(Immediate) Maintenance Removals 66 §19,910
New Plantings and Follow Up Care 100 $45,000
Total 227 $89,810
FY 2021 Count Cost
(Immediate) Maintenance Removals 69 §19,270
Stump Removal 28  $1,120
(Routine) Maintenance Pruning 175 520,450
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 412 $87,680
FY 2022 Count Cost
(Immediate) Maintenance Pruning 59 $11,655
(Routine) Maintenance Pruning 175 519,095
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 374 $77,590
FY 2023 Count Cost
(Routine) Maintenance Pruning 178 519,505
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 318 566,345
FY 2024 Count Cost
(Routine) Maintenance Pruning 178 519,505
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 318 $66,345



Introduction

The Village of Potsdam is located in the heart of the St. Lawrence River Valley, in the upper
northeast portion of New York State. There are an estimated 9,428 people residing in the 4.8
square-mile village; a population density of 2,148.2 people per square mile. The Village of
Potsdam’s Department of Public Works, the Planning and Development Office, and the
Potsdam tree committee care for and manage all the trees within the parks, public spaces, and
along street rights-of-way. A tree inventory and management plan were created in 1999 to help
better manage the urban forest after the devastating ice storm of 1998. This new inventory and
management plan are intended to update the previous document and provide the Village of
Potsdam with a better understanding of the current status of the urban forest, and the
management and maintenance required into the future.

One of the best ways to manage an urban forest is to develop an organized, proactive program
which sets specified goals and objectives, and monitors their progress. This is achieved by
collecting information through a tree inventory and prioritizing maintenance or improvement
needs in order to guide short- and long-term planning decisions. The Village of Potsdam will be
able to utilize this information in establishing priorities, strategic planning, projecting needs,
and creating cost-effective budgets for the urban forest, which will ultimately help establish a
proactive, rather than reactive, form of urban forest management.

The tree inventory was conducted in the fall of 2019 and summer of 2020, and considered the
size, condition, maintenance needs and species distribution of the inventoried trees within the
survey area.

The following tasks were completed:

e Inventory of trees, stumps, and potential planting sites along Village street ROWs and
within public parks.

e Analysis of tree inventory data.

e Development of a plan that prioritizes the recommended tree maintenance and
improvement needs.

This plan is divided into five sections:

e Section 1: Tree Inventory Analysis

e Section 2: Benefits of the Urban Forest

e Section 3: Tree Management and Maintenance
e Section 4: Emerald Ash Borer Mitigation

e Section 5: Tree Planting Plan



Section 1: Tree Inventory Analysis

In the fall of 2019 and summer of 2020, the Saint Lawrence County Soil and Water Conservation
District assigned the District Forester, an ISA certified arborist, to inventory trees and potential
planting sites on the village’s street rights-of-way (ROWSs), parks, and public spaces. The
inventory identified and collected information on 1,354 trees, 888 potential planting sites, and
28 stumps. Table 2 shows a breakdown of information collected by type/area. See Appendix C
for a map of inventoried trees and potential planting locations.

Area/Strata Count %
Streets 1734  77.3%
Public Space/Parks 508 22.7%

Table 2. Sites collected by area

Methods of Data Collection

Tree inventory data was gathered using QGIS software on a Windows-based tablet equipped
with a USB-powered GPS. The following information was collected at each location:

e D number e damage

e species e comments

e diameter e maintenance recommended
e address e maintenance task

e location (GPS) e sidewalk conflict

e condition (% dieback) e pest/disease

e utility lines e building distance

e potential planting site size e building direction

Tree Inventory Data Assessment

Data analysis is conducted through professional judgment and industry standards to summarize
maintenance recommendations, generalizations, and trends regarding the state of the urban
forest. Analysis of the collected data helps guide short-term and long-term management
planning. The following inventory criteria were assessed:

e Species Diversity e Condition
e Diameter Size-Class Distribution e Maintenance requirements



Species Diversity

In order to maintain and sustain the overall health and resilience of an urban forest, a certain
level of biodiversity should be met. The composition of a tree population should follow the 10-
20-30 Rule for species diversity: no species should represent more than 10%; no genus should
represent more than 20%; and no family should represent more than 30% of the total tree
population. This guideline helps ensure that biodiversity is retained to reduce the danger of
potential widespread mortality from invasive pests or diseases. Low species diversity can lead
to severe losses in the event of species-specific outbreaks such as Dutch elm disease or the
emerald ash borer. Biodiversity also helps maintain natural ecosystem stability, and adds
functionality and aesthetics to the urban forest.

Figure 1 shows the current distribution of species represented in the tree population, and uses
the 10% rule to illustrate the overabundance of Sugar Maple (Acer saccharnum).

Species Composition
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Species distribution representing 4% or more of the total population

Figure 1. Most abundant species in the population compared to the 10% rule



Figure 2 shows the current distribution of genus represented in the tree population and uses
the 20% rule to show that Maple (Acer) far exceeds the recommended genus population.

Genus Composition
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Genus distribution representing 4% or more of the population

Figure 2. Most abundant species in the population compared to the 20% rule



Figure 3 shows the distribution of family represented in the tree population and uses the 30%
rule to display the Sapindaceae (Maple) family being higher than recommended.

Family Composition
35.0%

31.8%
30% Rule

30.0%

25.0% 24.2%

20.0%

15.0%

Percent of Population

11.7%
10.3%
10.0%

5.8% 5.7%
) I I -

0.0%
Maple (Sapindaceae) Apple, Cherry, Plum Locust (Fabaceae) Ash, Lilac (Oleaceae) Pine, Spruce, Fir  Arbrovitae, Juniper Linden (Malvaceae)
(Rosaceae) (Pinaceae) (Cupressaceae)

Family distribution representing 4% or more of the total population

Figure 3. Most abundant species in the population compared to the 30% rule

Potsdam’s tree population currently has a moderate level of diversity apart from the
overabundance of Maple (Acer), with 34 different genera and 69 species present. 53% of the
population are species native to North America, with the remaining 47% being exotic (non-
native to North America). A majority of the exotic species originate from Asia (23%). Invasive
species comprise 8.8% of the tree population, with three of the most common invasive species
being Bradford Pear (4.1%), Norway Maple (3.7%), and Black Locust (0.7%).

With Maple (Acer) overrepresented in the tree population, biodiversity is a concern for the
overall health and resiliency of the urban forest. The Village of Potsdam should focus on
retaining and increasing biodiversity to help reduce potential widespread infestation or fatality
from insects or diseases. Refraining from planting additional Maple (Acer) species is highly
recommended and should be an objective for future plantings. See Appendix A for a
recommended tree species list for future tree plantings.



Table 3 shows the population composition representing 2% or more of the total population. A
complete species list can be found in Appendix B.

Common Name Count %
Sugar Maple 176 13.0%
Honey Locust 08 7.2%
Red Maple 93 6.9%
Crabapple 83 6.1%
Northern White Cedar 76 5.6%
Japanese Tree Lilac 72 5.3%
Bradford Pear 56 4.1%
MNorway Maple 50 3.7%
Silver Maple 48 3.5%
Common Plum 45 3.3%
Green Ash 42 3.1%
Bali Cherry 40 3.0%
Sand Pear 40 3.0%
Common Linden 34 2.5%
Amur Maple 30 2.2%

Table 3. Species composition that represents 2% or more of the total population

Diameter Size Class Distribution

Diameter size-class is one way to evaluate relative age distribution, maintenance needs, and
future planning requirements of an urban tree population. Typically, large trees make the most
significant contributions to urban forests in terms of benefits, but a range of large established
mature trees and younger, smaller trees is needed to support divergent ecosystems, create
vertical structure, and replace natural mortality (1-3% per year) over time. Ideally, an urban
forest population would consist of 40% younger trees and 10% mature, large-diameter trees.
Figure 4 illustrates the size-class distribution of Potsdam’s tree population as compared with
the ideal diameter distribution. Diameter distribution trends towards ideal with slight
variances; young trees exceed ideal by 3% and mature by 2%.
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Size Class Distribution
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Figure 4. Size class distribution compared to ideal size distribution

In order to maintain and increase canopy cover and the commensurate economic and
environmental benefits, it is important to continually add new trees to the population.
Although it may appear there is an overabundance of younger age-class trees and therefore no
need for new plantings, this is not the case. With 888 potential planting sites, a low canopy
cover of 16%, and an aging mature tree population with many future removals scheduled, it is
highly recommended that the Village focus on implementing a strong planting program.

Condition

Tree condition or rather the valuation of overall tree health, vigor, structure, etc. was assessed
based on the methods and industry standards defined by the International Society of
Arboriculture (ISA). Visual inspection of each tree considered overall tree form, branch and
trunk structure, canopy condition and percent of dieback, pest and disease presence, damage
category, etc. Each tree was then designated as a condition of: Excellent, Good, Fair, Poor,
Critical, Dying, Dead.

Excellent — Tree has no significant structural defects, canopy dieback, pests or diseases,
mechanical damage, etc. (0% Dieback)

Good - Tree has no major significant structural defects, canopy dieback, pests or diseases,
mechanical damage, etc. (1-10% dieback)
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Fair - Tree has minor structural defects, canopy dieback, pests or diseases, mechanical damage,
etc. (10-25% dieback)

Poor - Tree has major structural defects, canopy dieback, decay, poor vigor, pests or diseases,
mechanical damage, etc. (25-50% dieback)

Critical -Tree has extensive structural defects, is structurally unsound, has canopy dieback,
decay, poor vigor, pests or diseases, mechanical damage, etc.; In most cases should be removed
for public safety. (50-75% dieback)

Dying - Tree has advanced states of decline, is a public safety concern and should be removed.
(75-99% dieback)

Dead - Tree has no living canopy, and should be removed. (100% dieback)

A large proportion of the population was found to be in “Good” (15.9%) or “Fair” (74.7%)
condition, with an overall health rating of “Fair”, as can be seen in table 4.

Tree Condition Count %
Excellent 5 0.4%
Good 215 15.9%
Fair 1011 74.7%
Poor 74 5.5%
Critical 26 1.9%
Dying 8 0.6%
Dead 14 1.0%

Table 4. Tree condition count and percentage

Damage Type

Other observations were recoded, such as different types of existing damage, to help define
tree health in further detail and detect trends throughout the population. A large proportion of
damage found was due to mechanical injury (41%), with 65% of all damaged trees having
mechanical wounds from lawnmowers and weed-whackers. Very few urban trees “die of old
age”; human influence, mechanical damage and biotic factors kill more trees than insects or
diseases, as can be seen in table 5, with pests and diseases making up only 7.4% of damage to
trees.

12



Damage Count %

Mechanical (Lawnmower) 555 41.0%
No Damage 137 10.1%
Pest or Disease 100 7.4%
Cavity and Decay 94 6.9%
Root Suckers 65 4.8%
Weak Branch Union 61 4.5%
Girdling Roots 59 4.4%
Trunk Wound 59 4.4%
Poor Form 51 3.8%
Slime Flux (Bacterial Wetwood) 46 3.4%
Sun Scald, Frost Crack 36 2.7%
Broken Branch Union 34 2.5%
Included Bark 23 1.7%
Poor Pruning 16 1.2%
Fungal Fruiting Bodies 7 0.5%
Wood-Decay Fungus (Brown Rot) 4 0.2%
Planted Above Grade 3 0.2%
Severing of Roots 2 0.1%

Sapwood Decay 2 0.1%

Table 5. Observed tree damage and injuries.

Infrastructure Conflicts

In urban settings, space is a limiting factor above and below ground. Conflicts between trees
and infrastructure such as buildings, sidewalks, and utility wires can create public safety
concerns. Existing and potential conflicts recorded during the inventory included:

e Clearance Requirements - If a tree blocked visibility of traffic signs or signals, street
lights, or other safety devices, it was recorded along with recommended actions such as
raising or reducing crown size.

e Overhead Utilities - The presence of overhead utility lines above a tree or potential
planting site was recorded to aid in pruning recommendations, and species selection for
planting.

e Hardscape Damage — Damage caused by trees to curbs, sidewalks, and other hardscape
features was recorded. If trees adversely affected or caused hardscape to heave, the
amount of displacement was recoded. This information will help in scheduling needed

13



repairs. To limit future damage, only plant trees in adequate growing space, both above
and below ground.

A total of 427 trees (31.5%) were found to be conflicting with infrastructure in Potsdam. 130
trees present a conflict with utility lines; 77 present and conflicting, and 53 present with the
potential to conflict in the future. Hardscape damage was minimal, with only 63 trees displacing
sidewalk slabs or curbs, as can be seen in table 6. 257 trees require some form of clearance
pruning such as crown raising, clearing, or reduction to remedy conflicts with utility lines,
vehicular or pedestrian traffic, or buildings.

Sidewalk Heave  Count %
>11/2in 19 1.4%
0-2/4 in 19 1.4%
3/4-11/2 in 25 1.8%

Table 6. sidewalk conflicts by amount of disturbance

Further Inspection

During the inventory, 13 trees were found to require further inspection due to unique
conditions that may cause concern for public safety; these are trees with damage that cannot
be properly assessed from ground level. It is recommended these trees be inspected aerially to
determine the extent of damage present, and if removal or other corrective actions (such as
cabling) are required to reduce the level of risk to public safety. Risk inspections should be
completed in accordance with ANSI A300 (Part 9) standards, and done as soon as possible to
determine what corrective actions are needed.

Pests, Diseases and Potential Threats

Insects and diseases have the potential to cause serious damage to the urban forest, reducing
its health, productivity, structural value, and sustainability. Many pests target a single species or
genus and have the capability to decimate large portions of urban forest tree populations. Early
detection and diagnosis are essential to maintain and protect the urban forest. Table 7 shows
pests and diseases found during the inventory.
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Pest/Disease Count %

Anthracnose (Colletotrichum) 2 0.1%
Apple Scab (Venturia inaequalis) 10 0.7%
Black Knot (Dibotryon morbosum) 25 1.8%
Nectria Canker (Nectria galligena) 5 0.4%
Cytospora Canker (Cytospora spp.) 5 0.4%
Viburnum Leaf Beetle (Pyrrhalta viburni) 1 0.1%
Locust Leafminer (Odonatata dorsalis) 18 1.3%
Pine Bark Adelgid (Pineus strobi) 4 0.3%
Needle Cast (Rhizosphaera) 2 0.1%
Tar Spot (Rhytisma spp.) 22 1.6%

Table 7. Pests and diseases identified during the inventory

Potential threats to the Village’s tree population were analyzed with i-Tree Eco software. 36
pests were analyzed for their potential impact and compared with pest range maps for the
conterminous United States to determine their proximity to St. Lawrence County. Twelve of the
thirty-six pests analyzed are located within the county and are as follows:

e Beech bark disease (BBD) is an insect-disease complex that primarily impacts American
beech. This disease threatens 0.2% of the population, which represents a potential loss
of $3,700 in structural value.

e Butternut canker (BC) is caused by a fungus that infects butternut trees. The disease has
caused significant declines in butternut populations in the United States. Potential loss
of trees from BC is 0.0%, SO in structural value.

e Dogwood anthracnose (DA) is a disease that affects dogwood species, specifically
flowering and Pacific dogwood. This disease threatens 0.1% of the population, which
represents a potential loss of $55 in structural value.

e Dutch elm disease (DED) American elm, one of the most important street trees in the
twentieth century, has been devastated by the Dutch elm disease. Since first reported in
the 1930s, it has killed over 50% of the native elm population in the United States. The
Village of Potsdam could possibly lose 0.9% of its trees to this pest valued at $9,880 in
structural value.

e Emerald ash borer (EAB) has killed millions of ash trees in parts of the United States.
EAB has the potential to affect 4.4% of the population; $175,000 in structural value.
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Mum ber of Trees

e Gypsy moth (GM) is a defoliator that feeds on many species, causing widespread
defoliation and tree death if outbreak conditions last several years. This pest threatens
22.0% of the population, representing a potential loss of $578,000 in structural value.

e Large aspen tortrix (LAT) poses a threat to 1.0% of the Village of Potsdam’s urban forest,
which represents a potential loss of $21,400 in structural value.

e Pine shoot beetle (PSB) is a wood borer that attacks various pine species, though Scotch
pine is the preferred host in North America. PSB has the potential to affect 3.5% of the
population $122,000 in structural value.

e Spruce beetle (SB) is a bark beetle that causes significant mortality to spruce species
within its range. Potential loss of trees from SB is 3.0%, $85,400 in structural value.

e Spruce budworm (SBW) is an insect that causes severe damage to balsam fir. SBW poses
a threat to 0.0 percent of the Village of Potsdam’s urban forest, which represents a
potential loss of SO in structural value.

e Sirex woodwasp (SW) is a wood borer that primarily attacks pine species. SW poses a
threat to 2.7% of the Village of Potsdam’s urban forest, which represents a potential
loss of $80,200 in structural value.

e White pine blister rust (WPBR) Since its introduction to the United States in 1900, WPBR
has had a detrimental effect on white pines, particularly in the Great Lakes States.
WPBR has the potential to affect 0.4% of the population, $15,000 in structural value.
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Figure 5. Number of trees at risk and associated value per threatening pest
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Section 2: Benefits of the Urban Forest

The Village of Potsdam’s trees provide numerous environmental, social, and economic benefits
to its resident’s quality of life, well-being and health. When properly maintained, urban forests
reduce pollution levels, intercept stormwater runoff, increase property values, lower home-
energy costs, create wildlife habitat, and improve aesthetics.

Social - Improved air quality, decreased asthma and obesity, improved mental health, reduced
number of days spent in hospitals, protection from harmful UV rays, reduced noise pollution.

Economic - Reduced storm water runoff and maintenance costs, reduced road maintenance
costs, increased energy efficiency, increased property values.

Environmental - Reduced carbon emissions, carbon sequestration, reduced “heat island
effects”, lowered urban air temperatures, increased wildlife and biodiversity, improved water
and soil quality, air and soil contaminant remediation.

Understanding the benefits trees provide is important when defining and offsetting costs
associated with tree care and maintenance. Having the ability to model quantifiable benefits
that trees provide helps justify the time and money invested on maintaining an urban forest. i-
Tree Eco, a program created by the U.S. Forest Service, was used to analyze the tree inventory
data to estimate costs and benefits provided by the tree population. The program generates an
annual benefit report that defines the values urban trees provide to a community.

Pollution Removal

Trees help improve air quality by removing pollutants such as ozone, nitrogen dioxide, and
particulate matter from the atmosphere. They also reduce air temperature and energy
consumption in buildings, subsequently reducing emissions from power production sources. It
is estimated that the Village’s trees remove 200.1 pounds of air pollution (ozone), carbon
monoxide, nitrogen dioxide, particulate matter less than 2.5 microns, and sulfur dioxide per
year with an associated value of $465/year.

Carbon Sequestration and Storage

Trees help mitigate climate change by sequestering atmospheric carbon in tissue, and by
reducing energy consumption for buildings, consequently lowering carbon dioxide emissions
from fossil-fuel based energy usage and production. As trees grow and consume carbon from
the atmosphere, they remove or sequester carbon every year as new growth. As trees grow in
size, the amount of carbon annually sequestered is increased. The gross sequestration of the
Village's urban trees is approximately 13.25 tons of carbon per year with an associated value of
$2,259/year.

17



Carbon storage also contributes to mitigating global climate change. As trees grow, carbon is
stored or held in tissues. When trees die and decay, the stored carbon is released back into the
atmosphere. By maintaining healthy trees, carbon can be stored in trees and prevented from
being released back into the atmosphere through decomposition. Utilizing dead or dying trees
as long-term wood products or to produce energy helps reduce carbon emissions from wood
decomposition. Potsdam’s trees are estimated to store 837 tons of carbon, valued at $142,796.

Oxygen Production

The annual oxygen production of trees directly relates to the amount of carbon sequestered
and biomass accumulated over time. The Village’s urban trees are estimated to produce 35.33
tons of oxygen per year.

Avoided Runoff

Urban trees help intercept, slow, and capture precipitation, filter out pollutants, and reduce
large volumes of stormwater runoff. By reducing stormwater loads, the strain on public
stormwater systems is lessened; the amount of infrastructure needed is reduced, and overall
costs associated with stormwater management are minimized. Potsdam’s urban trees help
divert an estimated 188,546 gallons of runoff and intercept 903,038 gallons of water per year;
this is an estimated value of $1,684 annually. This not only benefits the Village, but also plays a
significant role in protecting and maintaining the health of the Raquette River and surrounding
watershed.

Energy Benefits

Trees affect energy consumption in urban areas by shading buildings and cooling ambient air
temperatures in summer months, and blocking cold winds during winter. 785 trees provide
energy efficiency effects to homes and buildings throughout the Village. These trees are
estimated to reduce energy-related costs from residential buildings by $7,440 annually. These
trees also provide an additional $1,300 in value by reducing the amount of carbon released by
fossil-fuel based power production (a reduction of 7.61 tons of carbon emissions).

Structural and Functional Values

Urban forests have a structural value based on the trees themselves and the role they play as
part of green infrastructure. For example, the cost of having to replace a tree with a similar size
and species; and the functional values produced by trees, such as carbon sequestration, carbon
storage, avoided runoff, pollution removal, or reduced energy consumption. Unlike hardscape
urban infrastructure, trees (green infrastructure) increase in quality and value over time; annual
functional and structural values increase as tree numbers and size increase.
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Village of Potsdam urban trees structural values:
e Structural value: $3.3 million
e Carbon storage: $142,796

Village of Potsdam urban trees annual functional values:
e Carbon sequestration: $2,260

e Avoided runoff: $1,684

e Pollution removal: $465

e Energy costs and carbon emission values: $8,740

Section 3: Tree Management

The Village of Potsdam’s vision to sustain a healthy, safe, and appealing public street and park
tree population is the basis for the management plan and encompasses the goal to effectively
manage the urban and community forest of Potsdam through sound fiscal, personal, and
operational management. This plan is intended to provide a framework which the Village can
utilize to aid in the short- and long-term maintenance and care of the urban forest.

This tree management program is based on the tree inventory data and is designed to reduce
public safety risk through prioritized tree removal, proactive pruning, and corrective/hazard
reduction actions; improving tree health and structure, and mitigating future risk potentials.

Tree planting, annual inspections, cyclic pruning, inventory/management plan updates, and
community outreach all play a role in proactive maintenance. The village should adopt a five-
year pruning cycle which is considered an optimal rotation length for urban trees (Miller and
Sylvester 1981). This will ensure young tree training, proactive and corrective pruning, and
annual inspections are all completed and support routine monitoring of the tree population.

Recommended Maintenance

The inventory collected maintenance information on each individual tree and a priority task and
recommended maintenance were allocated for each based on current tree condition. Priority
task and recommended maintenance are defined as follows:

Critical concern (public safety) - perform tree maintenance or removal immediately to reduce
hazard risk. These trees require total removal or removal of hazardous limbs, deadwood,
diseased branches, etc.

Large tree (immediate) - perform tree maintenance or removal as soon as possible to improve

tree health or remove hazard potential. These trees require either total removal or the removal
of hazardous limbs, deadwood, diseased branches, etc. but do not pose liability or hazard as
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great as “critical concern.” Trees in this category are over 15 feet in height and would require
bucket truck access or manual climbing/entry.

Large tree (routine) - perform tree maintenance over a 5-year pruning cycle. These trees
require removal of deadwood, structural pruning, clearance pruning, or reduction pruning to
remove interferences with buildings, traffic lights/signs, utility wires, etc. Trees in this category
are over 15 feet in height and would require bucket truck access or manual climbing/entry.

Small tree (immediate) - perform tree maintenance or removal as soon as possible to improve
tree health or remove hazard potential. These trees require total removal or removal of
hazardous limbs, deadwood, diseased branches, etc. but do not pose liability or hazard as great
as “critical concern”. Trees in this category are 15 feet or less in height and can be reached by
personnel from the ground or with a pole pruner.

Small tree (routine) - perform tree maintenance over a 3-year pruning cycle. These trees
require corrective pruning or formative pruning to increase structural integrity and develop
strong branch form. Formative pruning of young trees will minimize future maintenance

requirements by correcting or eliminating weak, interfering, or obstructing branches.

None - No tree maintenance is required to maintain or enhance tree health.

Table 8 displays the current need and priority level for tree maintenance across the population.

Recommended Maintenance Count %
Critical concern (public safety) 62 4.6%
Large tree (immediate) 62 4.6%
Large tree (routine) 451 33.3%
Small tree (immediate) 35 2.6%
Small tree (routine) 637 47.1%
None 103 7.6%

Table 8. Recommended maintenance by tree count and percent

Crown Cleaning - The removal of dead, dying, diseased, rubbing, weakly attached, low-vigor,
structurally unsound branches and watersprouts from a tree's crown.

Crown Clearing - The removal of branches that interfere with utility lines or block visibility of
traffic signs or signals, streetlights, or other safety devices.
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Crown Raising - The removal of the lower branches to provide clearance for pedestrians,
vehicles, lawnmowers, etc.

Crown Reduction - The reduction of the height or spread of the crown or individual limbs of a
tree. Consideration should be given to the ability of a species to tolerate this type of pruning.
Species such as sugar maple or beech respond poorly to reductions.

Formative Pruning - The selective removal of branches from young trees to promote proper
form. This type of pruning reduces future structural issues and maintenance needs. This type of
pruning should not be done on newly planted trees for at least two years after they have
become established.

Removal - The removal of a tree that has become a hazard due to poor, dying, or dead
condition or is structurally unsound due to defect(s).

None - No action is required to maintain or enhance tree health.

Table 9 illustrations the type of maintenance recommended throughout the population.

Priority Task Count %
Remove 199 14.7%
Crown cleaning 356 26.3%
Crown clearing 117 8.6%
Crown raising 130 9.6%
Crown reduction 10 0.7%
Formative pruning 187 13.8%
Soil aeration and mulch 359 26.5%
Treat pest/disease 33 2.4%
None 232 17.1%

Table 9. maintenance type by tree count and percent
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Priority Removals and Maintenance

The inventory identified 62 trees of critical concern to public safety; these trees require
immediate corrective actions or removal and should take priority over all other maintenance
tasks to ensure the risk to public safety is minimized.

The inventory also found 62 large trees in need of immediate maintenance to reduce hazard
level potential or improve tree health. These trees should be addressed after all critical concern
trees have been removed or corrected.

Proactive Maintenance

A majority of the tree population falls under the routine maintenance category with 637 small
trees (47.1%) and 451 large trees (33.3%) in need of proactive, routine maintenance. These
trees should be addressed throughout the course of 5-year pruning cycle. Implementing a
routine pruning and maintenance cycle will help reduce future hazard risk potentials and
associated costs. It will allow the Village to address minor maintenance issues now before they
become costly, hazardous situations in the future.

Young Tree Training

With 43% of the tree population in the young age class (trees 1”-8” DBH), a large portion of
maintenance should focus on formative pruning of the young tree population. 187 trees were
found that would benefit from a young-tree training program. Because young trees typically
have faster growth rates, a shorter, 3-year pruning cycle is recommended.

A significant amount of money is spent on new tree plantings; in order to safeguard this
investment, proper pruning early on is needed to reduce future structural problems,
maintenance issues, or the need for costly removals.

Importance of Tree Maintenance

Unlike an undisturbed, self-sustaining forest, the urban forest is not a natural environment and
requires regular upkeep to maximize the benefits provided to communities. If maintenance is
neglected, serious safety risks to people and property can arise. Unhealthy trees can create
liability issues for the community and governing agencies. Urban trees grow in unnatural,
restricted, and often harsh environments. They are exposed to road salt, subjected to soil
compaction, and suffer mechanical damage from humans and other abiotic factors. Urban trees
are subjected to many more stressors than trees in natural environments.

Proactive maintenance and hazard mitigation greatly reduce the risks associated with tree
failure by prolonging the life of trees and creating a healthy, resilient tree population that is
able to withstand stress from disease and pests. Pruning trees on a regular basis or removing
when needed greatly reduces potential pathways for pests and diseases. Many pests and
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diseases attack stressed trees or enter through open wounds and dead branches. By
maintaining overall tree health, the urban forest will be much less likely to succumb to pest
infestations and suffer catastrophic losses.

Natural disasters and storm damage are other issues facing the urban forest. Regular
maintenance can provide a level of disaster preparedness and greatly reduce hazard potentials,
ultimately making the urban forest less susceptible to widespread storm damage. Trees that
have been properly pruned or have been cabled or braced when needed will be much less likely
to experience branch failure in high winds or storms, thereby reducing storm damage clean-up
demands for governing agencies and minimizing the risk of whole tree failure in extreme storm
events.

Maintenance is one of the most important, yet typically mishandled components of sustaining
an urban forest. The lack of timely maintenance impacts future value, net benefits, and
associated costs later on. Deferring maintenance to a later date results in costs left for the next
generation of land managers to deal with and has the potential to overwhelm already deficient
urban-forest budgets. It is very important to care for early established trees (i.e. watering,
formative pruning), detect and manage diseases and pests (i.e. EAB), continually replace the
population with new tree plantings of appropriate species, and mitigate hazards and tree
damage (i.e. deadwood removal, prevent mechanical damage).

Maintenance Schedule

An annual maintenance schedule was developed from the inventory data, and details the
number and type of tasks recommended to be completed over a 5-year time frame. The budget
represents a total cost of maintenance and associated tree care activities. These costs are not
specific to the Village of Potsdam; they are simply averages based on industry knowledge and
experience.

Implementation of this maintenance schedule will require a budget of no less than $89,810 for
Year One; $S87,680 for Year Two; $77,590 for Year Three; $66,345 for Year Four; and $66,345 for
Year Five. Table 10 details the associated maintenance costs and priorities over a 5-year cycle.

After high-priority removals, (immediate) pruning needs, and plantings to increase canopy

cover and replace natural mortality have been completed, the annual budget will normalize and
reflect a typical urban forestry budget similar to the size and populace of Potsdam ($38,635).
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5-Year Maintenance Plan Summary

FY 2020 Count Cost
Critical Concern (public safety) Removals 61 524,900
(Immediate) Maintenance Removals 66 §19,910
New Plantings and Follow Up Care 100 $45,000
Total 227 $89,810
FY 2021 Count Cost
(Immediate) Maintenance Removals 69 §19,270
Stump Removal 28  $1,120
(Routine) Maintenance Pruning 175 520,450
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 412 $87,680
FY 2022 Count Cost
(Immediate) Maintenance Pruning 59 $11,655
(Routine) Maintenance Pruning 175 519,095
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 374 $77,590
FY 2023 Count Cost
(Routine) Maintenance Pruning 178 519,505
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 318 566,345
FY 2024 Count Cost
(Routine) Maintenance Pruning 178 519,505
Young Tree Training (3-yr) 40 51,840
New Plantings and Follow Up Care 100 545,000
Total 318 $66,345

24



Year 2020 2021 2022 2023 2024 5-Year
Activity DBH Cost/Tree |# of Trees|Total Cost|# of Trees |Total Cost |# of Trees|Total Cost|# of Trees|Total Cost |# of Trees|Total Cost Cost
1-3" 525 2 550 550
4-5" $105 5 $525 $525
Critical 7-12" 5220 17|  $3,740 $3,740
Concern 13-18" $355 19| 56,745 56,745
; 1g-24" $525 9| sa735 $4,725
(public safety)
Removals 25-30" 5845 5 54,225 54,225
31-36" $1,140 3| s3.420 $3,420
37-42" 51,470 1| s1.470 $1,470
43"+ 1,850 0 50 50
Total 61| 524,900 $24,900
1-3" $25 5 5150 7 $175 $325
a-5" 5105 17| 81,785 17| 51,785 $3.570
7-12" 5220 17| 83,740 18| $3.960 $7.700
{Immediate) [13-18" 355 15| §5,335 16| 55680 $11,005
Maintenance [19-24" 5525 5| 52,625 5 53,150 55,775
Removals 25-30" 5845 3 52,535 4 53,380 55,915
31-36" $1,140 2 82,280 1| s1140 $3,420
37-42" 51,470 1| s1470 0 50 $1,470
43"+ $1,850 0 50 0 50 50
Total 66| $19,910 69| $19,270 $39,180
1-3" 525 50
45" 525 50
7-12" 525 50
13-18" 540 28| $1,120 $1,120
Stump Removal [19-24" $60 50
25-30" 585 50
31-36" 5110 50
37-42" 5130 50
43"+ 5160 50
Total 28| 81,120 $1,120
1-3" 520 5 5100 5100
4-5" 530 3 590 590
7-12" 575 12 5900 5300
(Immediate) [13-18" 5120 3 5720 5720
Maintenance |19-24" 5170 5 5850 5850
Pruning  |25-30" 5225 8| s1.300 $1,800
31-356" $305 11| %3355 $3,355
37-42" 5380 7| s2.880 52,660
43"+ 5590 2 81,180 51,180
Total 59| $11,655 $11,655
1-3" 520 10 $200 11 5220 11 $220 11 5220 $860
4-g" 530 28 5840 28 $840 29 $870 29 $870| $3,420
7-12" 575 s6|  $4.200 s6|  sa.200 57| 54275 57| sa27s| sis950
(Routine) 13-18" 5120 40 4,800 40 54,800 40 4,800 40 54,800| 519,200
Maintenance [19-24" 5170 17 52,890 18 53,060 18 53,060 18 53,060 512,070
Pruning 25-30" 5225 11 52,475 12 52,700 12 52,700 12 52,700| $10,575
31-36" 5305 7| 82,135 7| 82,135 8| %2440 8| sz2.aa0] ss,150
37-42" $380 3| 51,140 3| s1,140 3| 51,140 3| s1,140| s4560
43"+ 5590 3| s1,770 0 50 o 50 0 50| 51,770
Total 175| 520,450 175| $19,095 178| $19,505 178| $19,505| $78,555
Young Tree 13 520 8 5160 8 5160 8 5160 8 5160 $640
Training (3-y7) 4-8 530 16 5480 16 5480 16 5480 16 5480 %1920
7-12" 575 16| 51,200 16| 51,200 16| 51,200 16| s1,200| s4.800
Total 40| $1,840 40| $1,840 40| $1,840 40| s1,840] %7360
Planting 1.5" Caliper BEB 5150 100| $15,000 100| 515,000 100| $15,000 100| 515,000 100| 5$15,000| 575,000
Deliver & Install 5150 100| 515,000 100| 515,000 100| 515,000 100| 515,000 100| 515,000| %75,000
New Planting [Mulching 550 100| 55,000 100| 55,000 100| 55,000 100| 55,000 100| 45,000/ $25,000
Maintenance |Watering 5100 100| 510,000 100| 510,000 100| 510,000 100| 510,000 100| 510,000| 550,000
Total 100| 545,000 100| 545,000 100| 545,000 100| $45,000 100| $45,000|$225,000
Total Cost $89,810 $87,680 $77,590 $66,345 $66,345|$387,770

Table 10. Estimated costs associated with 5-year tree management program
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Community Outreach

Urban forests make important contributions to a community’s well-being, vitality, value, and
social connectivity. Community education and outreach is a great way to present the benefits
and values urban forests provide. Engaging the community, local groups, and businesses in
caring for the urban forest is one way to promote proactive management and long-term care of
the urban forest.

Avenues of outreach the Village could consider:

e Social media (Facebook, Instagram, etc.)

e Public Service Announcements

e Arbor Day and Earth Day celebrations

e Tree-value tags

e Informational signage/kiosks

e Urban Forest Map (Online interactive tree map)
e Tree planting and care workshops/events

Inspections

Routine inspections are an important part of any tree maintenance program. They are one of
the best ways to uncover potential problems with trees, update maintenance schedules, locate
new hazards, look for signs and symptoms of pests and diseases, and generally stay abreast of
any issues that may arise. Information gathered from routine inspections should be used to
update the existing inventory and work records, utilizing appropriate computer software and
geolocation tools. Inspections should be performed by a trained and qualified arborist and in
accordance with ANS/ A300 (Part 9) standards.

Inventory and Plan Updates

The inventory and management plan should be updated continually to sustain accurate
maintenance requirements and changes to the urban forest. Whenever a tree is removed,
inspected, pruned, planted, etc., it should be updated in the inventory. If inventory data is not
properly maintained and updated on a regular basis, it will become obsolete and of little use to
the Village.

Updates to inventory and management plan should include:

Conducting inspections of trees after severe weather events.

Recording changes in tree condition, maintenance, and priority task.

Perform routine inspections of trees. (windshield surveys)

Update tree maintenance schedule and budget requirements as needed.

Schedule and prioritize work based on priority task. (level of risk to public safety)
Re-inventory all village owned trees every five years

Update the Management Plan after the five-year re-inventory has been completed.
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Reducing Tree Damage

Mechanical damage and improper tree care are some of the leading causes of tree mortality in
urban environments. 65% of all damaged trees suffer from mechanical wounds caused by small
equipment, improper pruning, construction, tree supports/bracing, or vandalism in the Village
of Potsdam. Typically, mechanical damage cause injuries to trees cambium layer (living tissue),
cut off the flow of nutrients throughout the tree (girdling), create openings for disease and
decay, and make trees much more susceptible to pests and pathogens. This type of damage can
have lasting effects, reducing overall tree health and vigor, causing structural issues (risk to
public safety), and oftentimes requires the tree to be removed prematurely.

These injuries are easily avoidable through preventative measures or by implementing
safeguards when working in or around trees. Some ways to reduce tree damage and prevent
future issues are:

Before a tree is planted

Require a minimum soil volume; require a minimum amount of loam soil or adequate
soil volume to support tree rooting.

Require that the trunk flare of all newly planted trees be exposed and visible before and
after installation.

Plant a diversity of tree species; follow the 10-20-30 diversity rule when planting new
trees and select a variety of native, locally acclimatized species.

Require all newly planted trees to be adequately watered upon installation and
throughout the remainder of the first three growing seasons.

Require all newly planted trees have adequate root growing space; a minimum space of
unrestricted soil: small trees having at least 4'x4’ and large trees, 5'x5’.

Ensure adequate growing space; Large trees: plant >35 feet on center, Medium trees:
plant >30 feet on center, Small trees: plant >20 feet on center.

After planting

Young Tree Training; always prune out or train co-dominant branches to ensure proper
form as the tree ages, preventing structural issues or whole-tree loss in the future.
Require mulching of all trees to prevent damage from mowers and weed-whackers, and
improve soil and root health. Mulch should never contact the trunk of the tree or be
applied thicker than 2" in depth.

Before Construction

Consult with an arborist long before construction begins — ideally one year in advance.
Determine if a tree should be preserved. Not all trees on building sites can or should be
saved. Assess the health, structural integrity, species, size, age, and location.

Require alternative construction methods when digging, such as bridging over roots,
tunneling, trenching, or use of air spades when installing utilities.
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Require exclusion fencing around the dripline of the trees; erect barriers or fencing
around trees to prevent soil compaction, root damage, physical damage, etc.

Limit access to construction sites; only allow one access route on and off the property.
All equipment should be limited to drive and park only in designated areas to avoid root
damage and soil compaction.

Never allow root cutting during installation of infrastructure. Catastrophic tree failure is
highly probable after anchoring roots have been severed, creating risks to public safety.
Require all sidewalk rehabilitation pours within the drip line of trees to be poured on
top of existing sidewalks.

Require all sidewalk (heaving) repairs to be ground down rather than dug out and
replaced.

Require tree-root chases, barriers, or a layer of clean gravel be installed under all new
sidewalks to eliminate sidewalk heaving (not appropriate where trees are already
established).

After Construction

Inspect the construction site; have a trained and qualified arborist review the site for
present and future damage. Injuries trees sustain may not cause any issues until several
years have passed; therefore it is important to implement remedial treatments to help
reduce stress and improve growing conditions as soon as possible.
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Section 4: Emerald Ash Borer Mitigation

Emerald Ash Borer

Emerald Ash Borer (EAB) is an exotic beetle that was first discovered in the United States near
Detroit, Michigan in the summer of 2002. EAB is species-specific, affecting only ash tree
(Franxinus) species and is very destructive, with a 99.8% mortality rate. The larvae feed on the
living part of the tree (phloem and cambium) under the bark, disrupting the trees’ ability to
transport water and nutrients. EAB has spread far and wide to 35 states and 5 Canadian
provinces since 2002. The movement of firewood and other timber products enables these
beetles to travel further and faster than they can naturally. Since its arrival in the United States,
EAB has killed hundreds of millions of ash trees and cost municipalities and property owners
hundreds of millions of dollars.
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Figure 6. EAB confirmed states as of August 1%, 2020

Source: USDA APHIS www.emeraldashborer.info

On a local level, as of August 1%, 2020, EAB is known to be within 10 miles of the Village of
Potsdam (source: www.imapinvasives.org). Because of this, it is very important that the Village
implement an EAB management strategy in a timely manner.
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Ash Population

The Village of Potsdam is fortunate to have a relatively low population of ash species, with only
59 trees (4.4%). Of the 59 trees, 42 are Green ash (Fraxnius pennsylvanica) and 17 White ash
(Fraxinus americana), with an average DBH of 15.7”. 15 of the 59 ash trees are smaller than 12"
DBH. A majority of the ash (Fraxinus) population is in “Good” or “Fair” condition. Table 11
shows the condition of the ash tree population.

Condition (% dieback) Count
Excellent (0%) 1
Good (1-10%) 20
Fair {10-25%) 34

Poor (25-50%)
Critical (50-75%)
Dying (75-99%)
Dead (100%)
Table 11. Ash condition by tree count

D0k W

EAB Management Options

Potsdam is currently (August 2020) considered in the “early stages of EAB infestation” with
confirmed infestations in the county less than 10 miles away. Although there are no known
locations or evidence of EAB within Village limits at this point in time, it is highly recommended
that the Village implement an aggressive management strategy with a combination of removals
and chemical treatments to proactively remove and replace ash trees that are in poor health or
decline, and save trees that are considered good candidates for treatment and worth monetary
investment. Figure 7 illustrations the theoretical timeline of management once EAB is
confirmed in an area and the relationship between EAB populations and ash decline over time.
Potsdam would be considered in “Year 1” of the management phase with EAB known to be 10
miles away, and should take an “Aggressive” approach to help reduce potentially high financial
burdens, risks to public safety, and tree mortality.
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Figure 7. EAB populations vs. ash mortality in relation to management efficacy

EAB Management Strategy

A combination of removals and treatments will help ensure that the Village invests its limited
resources appropriately and allocates funding to provide long-term monetary benefits; not all
ash trees should be saved (treated), nor should they all be removed. A total of 15 Ash trees
were found to be good candidates for chemical treatment and 44 to be considered for removal.

Reasons for Treatment:

Saving large (>12”DBH), healthy ash trees will help retain as much urban canopy cover as
possible, minimize short-term costs associated with removals, and provide long-term financial
stability and benefits to the community. The Village will benefit more by retaining its
population of large ash trees as they provide much more economic benefits than smaller,
poorer quality trees. It takes around 20 years for newly planted trees to begin providing
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maximum economic and ecological benefits; therefore larger trees are worth the financial
investment in keeping alive because the benefits they provide outweigh the associated costs.

Trees that are considered for chemical treatment should be in “Good” or better condition with
no more than 30% dieback. They should be larger than 12” DBH, have good form (single stem),
structurally sound with no decay or defects, and in an appropriate location (provide shade; do
not conflict with utility lines, sidewalks, etc.).

Reasons for Removal:

Trees in Fair, Poor, Critical, and Dying condition, with more than 30% dieback, structural
defects, decay, or smaller than 12” DBH should be recommended for removal and replacement.
These do not provide as many benefits to the community compared to mature ash trees and
therefore would not be cost-effective to retain. Based on an optimization model study that
looked at the amount of money spent for tree care and time to grow a tree to a certain size vs.
removing and replacing with an alternative species, a 12" diameter tree was found to be the
theoretical “sweet spot” or cutoff point where costs and time invested outweigh the benefits
provided by smaller trees. Smaller ash trees are not worth keeping alive because they can be
replaced with a more diverse mix of species and provide a similar amount of benefits. (To Treat
or Remove; Daniel W. McKenney and John H. Pedlar 2012)

Ash Management Costs

Initial associated management costs will be the removal and replacement of the 44 poor quality
ash trees costing an estimated $26,205, and the treatment of the 15 qualifying candidates,
costing $3,540 in the first year of treatment. Table 12 shows a breakdown of ash management
costs.

Over the course of the next 10-15 years while EAB populations are growing and expanding,
pressure and damage from the insect will be high and require chemical treatments every 2
years in order to keep trees alive. After 10-15 years, EAB populations will drop off with ash
populations as the surrounding ash trees are killed (loss of food source). With a reduced
population of EAB 10-15 years after the initial infestation, chemical treatments can potentially
be reduced to once every 5 years or as needed (once trees show canopy decline), substantially
reducing treatment costs. Lower populations of EAB means less pressure and damage to trees
and less of a need for chemical treatments, though trees will always require chemical treatment
because there will always be a small, residual population of EAB present. Figure 7, above,
shows the invasion wave of EAB population growth and collapse over time.

Treatment costs during the 10-15 year high EAB population period would cost $14,160. The
total management costs for ash removal and treatment over the next 10 years would be
$43,905.
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Activity Diameter Cost # of Trees Total Cost

Removal 1-7" 5105 6 SB30
g-12" 5220 13 52,860
13-19" 5355 20 57,100
20-24" $525 3 $1,575
35"+ 51,140 1 $1,140
Total 43 513,305
Replanting $300.00 43 512,900
Activity Total $26,205
Activity Diameter Cost/inch # of Trees Total Cost
Treatment 12-19" 510 3 5460
20-30" 510 10 52,310
31-40" 510 1 5320
40-50" 510 1 5450
Total 15 $3,540
10 years (treat every 2 yrs.) 514,160
Activity Total 517,700
Total Ash Management Cost: 543,905

Table 12. Costs associated with removal and treatment of ash population
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Section 5: Tree Planting Plan

Tree Replacement

Planting trees is necessary to increase and maintain canopy cover, replace trees lost to natural
mortality (1-3% per year), and trees affected by invasive pests, diseases, or extreme weather
events. Planning for the replacement of existing trees and identifying potential planting
locations is very important when creating new urban forest canopy.

With 199 removals already scheduled, plus the (at least) 43 ash trees projected to be lost to
EAB, the lingering effects of extensive damage caused by the 1998 ice storm, and with much of
the tree population in an aging or mature state, a large portion of Potsdam’s urban forest will
need to be replaced.

Potsdam’s current low canopy cover of 16% would greatly benefit from annual tree plantings.
40% canopy cover is a good guideline for canopy growth, and is a metric used by many other
major cities as a management goal. It is recommended that the Village strive to achieve 40%
canopy cover within the next 10 years.

Potential Planting Sites

A total of 888 potential planting sites were found to be suitable for new tree plantings. 734 of
these sites are along street ROWs and 154 are open spaces in parks (Figure 8). These sites were
categorized based on size of available growing space and size of mature tree height that could
be supported by the site (Table 13).

Small Potential Site - 4’ to 6’ of planting space, or any vacant site under electric utilities; Small
tree, 30 feet tall or less at maturity.

Small (Restricted) Potential Site - Planting site with minimal growing space, having 4'x4’of
unrestricted soil surrounded by impermeable surface, or any vacant site under electric utilities;
Small tree, 30 feet or less at maturity.

Medium Potential Site - 6’ to 8’ of planting space; Medium tree, between 30-60 feet at
maturity.

Medium (Restricted) Potential Site - Planting site with minimal growing space, 5’'x 5’of
unrestricted soil surrounded by impermeable surface; Medium tree, between 30-60 feet at
maturity.

Large Potential Site - 8 or more of planting space; Large tree, between 60-100 feet at maturity.
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Potential Planting Site (PPS) Count

Small 533
Small (Restricted) 34
Medium 231
Medium (Restricted) 3
Large 87

Table 13. Number of potential planting sites by size

Potential Planting Sites

Village owned property
and road right-of-ways

Legend

Potential Size

e Large

e Medium

e Medium (restricted)
o Small

Small (restricted)
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Figure 8. Potential planting site locations
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Tree Species Selection

Selecting tree species and cultivars appropriate for given site characteristics is a very important
requisite to planting new trees. Soil type, texture, drainage, compaction, pH and volume should
all be considered when selecting trees. Tree characteristics or traits such as form, branching
patterns, mature height and spread, cold hardiness, shade tolerance, growth rate/wood
strength, nuisances (production of fruit or thorns), resistance to pests or diseases, and
tolerance to stressors such as salt, drought, flooding, soil compaction or pH levels should all be
considered when choosing a tree for a site. Species and cultivars should be matched according
to site requirements and provide functional and aesthetic value to the landscape.

Species diversity should also be considered. Follow the 10-20-30 diversity rule when planting
new trees; selecting a variety of native, locally acclimatized, site appropriate tree species will
help reduce potential widespread infestation or mortality from insects or diseases and increase
resiliency and ecological functions of the urban forest. See Appendix A for a list of
recommended native tree species based on tree size, hardiness, soil preference, and
tolerance.

After appropriate species have been selected, choosing high-quality nursery stock is important
to ensure the survival of newly planted trees and their performance in the future. Nursery stock
should be in good health with well-developed roots, trunk and branch form, shoot growth, leaf
color, and free of damage, wounds, pests, diseases, incorrect pruning, cracks, cankers, decay,
etc. Nursery stock should meet or exceed ANSI Z60.1 nursery stock standards.

When purchasing nursery stock, ensure:

e All trees are correctly identified by genus, species, and cultivar

e All “shade trees” have a single dominant stem designated as a main leader

e All corrective pruning cuts meeting the ANSI A300 Standards

e All trees based on species and desired form meet the acceptable number of stems (3-6)

e All B&B root ball diameters meet the recommended minimum root ball size (ANSI Z60.1
table)

e All B&B trunk(s) and stem(s) of tree/shrub are in the center of the root ball within a 10%
allowable deviation from the center

e All B&B root ball depths are not less than 65% of the diameter of the ball

e All burlap is biodegradable and completely covers the root ball

e All container grown trees/shrubs roots reach the sides of the container

e No container grown trees/shrubs roots encircle inside the container
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Planting Techniques

All new tree plantings should follow the ANSI A300 (Part6) transplanting standards and
techniques and maintain best management practices (BMPs) throughout the planting process
to prevent damage to tree roots, trunks, or branches and ensure the proper establishment of
new trees. BMPs that should be followed during planting are:

e All plantings should consider tree species phenology and season, and only be planted
during the optimum time of year (the months of April-May or October-November).

e All planting material should be handled with care to prevent damage during the
transporting and planting process; roots, trunk, and crown should be protected during
handling and should never be dragged, lifted, dropped or pulled by the trunk or crown.

e All planting material should be irrigated prior to transportation; root systems should be
covered to prevent desiccation, and all material should be safely secured and covered to
prevent wind damage.

e All planting material should be planted the same day it is transported to the planting
site. If this is not possible, planting material should be watered and stored in a shady,
cool location to prevent desiccation/mortality. Planting material should never be stored
for longer than 7 days.

e All underground utilities must be located and cleared prior to the digging/excavating of
any tree planting pit (Call 811).

e Before a tree is planted, a minimum amount of loam soil or adequate soil volume to
support tree rooting should be identified.

e All planting pits should be 2-3 times the root system width and only as deep as the root
system height.

e All planting material should be centered and vertically aligned in the planting pit.

e Trunk flares of all newly planted trees should be exposed and visible before and after
installation, and should be level with grade or slightly above grade.

e All planting material should have all burlap, wire or container material completely
removed after proper placement in planting pit.

e All planting material should be backfilled with soil removed from planting pit; if this is
not possible, soil amendments should cover the entire planting bed and provide uniform
root zone coverage.

e All newly planted trees should be adequately watered upon installation (30-50 gallons
depending on caliper size) and throughout the remainder of the first three growing
seasons (5 gallons weekly or as needed).

e Allrope, string, twine, flagging, protective wrapping, or labels on branches or trunk
should be removed after installation.

e Mulch should be placed over the entire rooting area at a depth of 2-4 inches and should
not contact the trunk or trunk collar.
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Planting Schedule

Newly planted trees should only be staked or braced when required. If bracing is
required it should be tied loosely with non-abrasive, flexible material; stakes and bracing

should be removed 1-2 years after planting to prevent girdling.

Newly planted trees should only be pruned if damaged or dead branches are present
upon installation or in the first 1-2 years.

In order to increase canopy cover and replace the urban tree population, it is recommended
that the Village plant at least 100 new trees per year. Currently, there are 888 available planting
locations and 199 trees recommended for removal that should be replaced. These potential
planting sites and tree removal sites should be utilized to plant least 1,000 new trees over the
next 10 years to increase and maintain canopy cover. Costs associated with the annual planting
and maintenance of 100 new trees would be an estimated $45,000 per year or a total of
$450,000 over 10 years. Table 14 details the associated costs over a 10-year schedule.

Table 14. Estimated costs associated with 10-year planting program

Year 2020 2021 2022 2023 2024

Activity cost |Count|Total Cost|CountTotal Cost|Count|Total Cost|Count|Total Cost|Count|Total Cost

Planting 1.5" Caliper B&B | 5150/ 100| 515,000 100{ S15,000( 100( $15,000( 100 $15,000| 100{ $15,000

Deliver & Install | 5150 100 515,000| 100 $15,000( 100 515,000 100 515,000 100| 515,000

New Planting |Mulching S50/ 100 85,000 100 S5,000| 100 $5,000| 100 $5,000| 100 55,000

Maintenance |Watering $100| 100| S10,000| 100 S10,000| 100/ 510,000 100| $10,0000 100( 510,000

Total 100| 545,000 100/ 545,000 100 545,000 100| &45,000) 100 $45,000

2025 2026 2027 2028 2029

Count|Total Cost|Count|Total Cost|Count|Total Cost|Count|Total Cost|Count|Total Cost 10vearCost
100| S15,000( 100( 515,000 100| S15,0000 100{ S$15,000 100 S15,000 $150,000
100 515,000 100 515,000 100( 15,0000 100( 515,000 100| 515,000 $150,000
100 85,000| 100 85,000| 100 85,000| 100 85,000| 100 55,000 $50,000
100| S10,000| 100( S10,000( 100| S10,000) 100{ S$10,000( 100( S10,000 $100,000
100| 445,000 100 $%45,000 100| $45,000 100 $45,000 100 %45,0000 $450,000
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Funding

The Village of Potsdam should seek grant funding opportunities to supplement its tree
management program. Additional funding will be required to meet short- and long-term goals
for the urban forest, and the Village should look to grant opportunities for assistance with tree
maintenance needs, tree removals, new plantings, invasive species mitigation, education and
outreach, and management plan and inventory updates. Some funding opportunities the village
could consider are:

U.S. Forest Service Great Lakes Restoration Initiative (GLRI)

Program areas focus on forest insect and disease mitigation, reducing runoff from degraded
sites through green infrastructure, protecting and restoring coastal wetlands through healthy
tree cover, and restoring resilient riparian and shoreline forests.

New York State Department of Environmental Conservation Urban and Community Forestry
Grants Program (NYS DEC UCFGP)

Opportunities focus on Tree Inventories, Community Forest Management Planning, Tree
Planting & Tree Maintenance, and Education Programming.

National Fish and Wildlife Foundation Five Star and Urban Waters Restoration Grant Program

Projects focus on a variety of ecological improvements such as wetland, riparian, forest and
coastal habitat restoration; wildlife conservation, community tree canopy enhancement, water
quality monitoring and green infrastructure best management practices for managing run-off.
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Appendix A — Recommended Tree Species

Recommended Native Tree Species Based on Soil Type, Mature Growing Height and Hardiness (Zone 4b)

Scientific Name Common Name Height (ft) Spread (ft) Soil Type Tolerates

Acer rubrum Red Maple 70 50 Moderatly well drained  Flooding

Abies concolor Concolor Fir 50 25 Well drained Drought

Acer saccharinum Silver Maple 70 50 Moderatly well drained  Flooding

Acer saccharinum 'Silver Queen' Silver Queen Maple 50 40 Moderatly well drained  Flooding

Acer saccharum Sugar Maple 80 60 Moderatly well drained  Low pH

Aesculus flava Yellow buckeye 75 50 Moderatly well drained  Drought
Aesculus glabra Ohio Buckeye 40 40 Moderatly well drained  Drought
Amelanchier arborea Serviceberry 25 25 Moderatly well drained  Flooding
Amelanchier canadensis Shadblow Serviceberry 20 20 Moderatly well drained  Flooding
Amelanchier laevis Allegheny Serviceberry 25 15 Moderatly well drained  Flooding

Betula nigra River Birch 70 60 Poorly drained Salt

Betula papyrifera Paper Birch 50 30 Moderatly well drained  Salt

Betula papyrifera "Whitespire" Whitespire Birch 40 25 Moderatly well drained  Salt

Carpinus caroliniana American Hornbeam 30 30 Poorly drained Low pH, Flooding
Carya cordiformis Bitternut Hickory 80 50 Moderatly well drained  High pH, Salt
Carya ovata Shagbark Hickory 70 50 Moderatly well drained  High pH, Salt
Catalpa speciosa Northern Catalpa 70 50 Moderatly well drained  High pH, Salt
Celtis occidentalis Northern Hackberry 60 60 Poorly drained High pH, Salt
Celtis occidentalis 'Prairie Sentinel'  Prairie Sentinel Hackberry 45 12 Poorly drained High pH, Salt
Corylus mericana American Hazelnut 18 12 Well drained Drought
Crataegus crusgalli inermis Thornless Cockspur Hawthorn 15 20 Well drained High pH, Salt
Crataegus viridis "Winter King' Winter King Hawthorn 20 25 Well drained High pH, Salt
Gleditsia triacanthos Honeylocust 80 70 Well drained High pH, Salt
Gleditsia triacanthos 'Imperial’ Imperial Honeylocust 35 35 Well drained High pH, Salt
Gleditsia triacanthos 'Shademaster" Shademaster Honeylocust 45 35 Well drained High pH, Salt
Glymnocladus dioicus 'Espresso’ Espresso Kentucky Coffeetree 50 35 Well drained High pH, Salt
Gymnocladus dioicus Kentucky Coffeetree 80 55 Well drained High pH, Salt
Hamamelis virginiana I. American Witchhazel 20 20 Poorly drained Flooding, Salt
llex verticillata "Winter Red' Winter Red Winterberry 12 12 Poorly drained Flooding, Salt
Juglans nigra Black Walnut 75 75 Moderatly well drained  Salt

Magnolia acuminata Blue Magnolia 75 35 Moderatly well drained  High pH

Malus adirondack Adirondack Crabapple 20 10 Moderatly well drained  High pH

Malus ‘Louisa’ Louisa Crabapple 12 12 Well drained Drought

Malus "Prairifire" Prairifire Crabapple 20 15 Moderatly well drained  Drought

Malus "Robinson’ Robinson Crabapple 25 25 Moderatly well drained  Drought

Malus 'Royal Raindrops’ Royal Raindrops Crabapple 20 15 Well drained Drought

Nyssa sylvatica Black Tupelo 75 35 Poorly drained Salt

Ostrya virginiana Eastern Hop-hornbeam 40 30 Moderatly well drained  High and Low pH
Picea glauca White Spruce 60 20 Moderatly well drained  Low pH

Platanus occidentalis American Sycamore 100 100 Poorly drained Low pH, Flooding
Quercus alba White Oak 100 80 Well drained Salt

Quercus bicolar Swamp White Oak 60 60 Moderatly well drained  Low ph, Flooding
Quercus coccinea Scarlet Oak 70 40 Moderatly well drained  Drought, Salt
Quercus ellipsoidalis Northern Pin Oak 55 40 Poorly drained Low pH, Flooding
Quercus macrocarpa Burr Oak 80 80 Poorly drained High pH, Salt
Quercus palustris Pin Oak 75 40 Poorly drained Low pH, Flooding
Quercus prinus Chestnut Oak 60 60 Well drained High pH, Drought
Quercus rubra Northern Red Oak 75 75 Moderatly well drained  Salt

Quercus velutina Black Oak 50 45 Well drained Low pH, Drought
Sambucus canadensis Black Elderberry 12 12 Moderatly well drained  Drought, Flooding
Thuja occidentalis Northern White Cedar 40 15 Poorly drained Salt

Thuja occidentalis "Nigra' Dark American Arborvitae 25 8 Poorly drained Salt

Thuja occidentalis 'Pyramidalis" Pyramidal American Arborvitae 25 8 Poorly drained Salt

Viburnum dentatum Arrowwood 15 15 Poorly drained Low pH, Salt
Viburnum lentago Nannyberry 20 10 Poorly drained Low pH
Viburnum trilobum 'Redwing’ Redwing Viburnum 10 8 Poorly drained Low pH



Appendix B — Species Distribution

Common Name Botanical Name Count %
Sugar Maple Acer saccharum 176 13.0%
Honeylocust Gleditsia triacanthos o8 7.2%
Red Maple Acer rubrum 93 6.9%
Crabapple Malus domestica 23 6.1%
Northern White Cedar Thuja occidentalis 76 5.6%
lapanese Tree Lilac Syringa reticulata 72 5.3%
Callery Pear Pyrus calleryana 'Bradford' 56 4.1%
Morway Maple Acer platanoides 50 3.7%
Silver Maple Acer saccharinum 48 3.5%
Common Plum Prunus domestica 45 3.3%
Green Ash Fraxinus pennsylvanica 42 3.1%
Sour Cherry Prunus cerasus 'Bali' 40 3.0%
Sand Pear Pyrus pyrifolia 40 3.0%
American Linden Tilia americana 34 2.5%
Amur Maple Acer ginnala 30 2.2%
Littleleaf Linden Tilia cordata 26 1.9%
Scots Pine Pinus sylvestris 26 1.9%
Commaon Apple Malus domestica 21 1.6%
Ginkgo Ginkgo biloba 20 1.5%
Tatar Maple Acer tataricum 'Hot wings' 18 1.3%
White Ash Fraxinus americana 17 1.3%
Blue Spruce Picea pungens 17 1.3%
Northern Red Oak Quercus rubra 16 1.2%
Cumulus Serviceberry Amelanchier laevis 'Cumulus’ 12 0.9%
Morway Spruce Picea abies 12 0.9%
Boxelder Acer negundo 12 0.9%
American Elm Ulmus americana 11 0.8%
Bur Oak Quercus macrocarpa 10 0.7%
Black Locust Robinia pseudoacacia 10 0.7%
Yew Taxus baccata 10 0.7%
Red Spruce Picea rubens g 0.7%
Commeon Lilac Syringa vulgaris g 0.7%
Mountain Ash Sorbus americana 8 0.6%
Northern Hackberry Celtis accidentalis 8 0.6%
Amur Chokecherry Prunus maackii 7 0.5%
Scarlet Oak Quercus coccinea 7 0.5%
Kentucky Coffeetree Gymnoclodus dioicus 7 0.5%
Common Pear Pyrus communis 6 0.4%
Black Willow Salix nigra 6 0.4%
Eastern White Pine Pinus strobus 5 0.4%
Black Walnut Juglans nigra 5 0.4%
Red Pine Pinus resinosa 5 0.4%



Swamp White Oak
Gray Birch

American Beech
Mapleleaf Viburnum
Crimson King Norway Maple
Cockspur Hawthorn
Washington Hawthorn
European Honeysuckle
Glossy Buckthorn
White Oak
Whitebeam

European White Birch
White Fir

White Spruce

Black Cherry
Carnelian Cherry
Pussy Willow

Black Oak

Pin Oak
Hop-Hornbeam
Saucer Magnolia
Japanese Honeysuckle
Swamp Rose Mallow
Katsura

MNorthern Catalpa
River Birch

Siberian Elm

Savin Juniper

Lavallei Hawthorn

Quercus bicolor
Betula populifolia
Fagus grandifolia
Viburnum acerifolium

Acer platanoides 'Crimson King'

Crataegus crus-galli
Crataegus phaenopyrum
Lonicera periclymenum
Frangula alnus

Quercus alba

Sorbus aria

Betula pendula

Abies concolor

Picea glauca

Prunus seroting

Cornus mas

Salix discolor

Quercus velutina
Quercus palustris

Ostrya virginiana
Magnolia x soulangeana
Lonicera japonica
Hibiscus moscheutos
Cercidiphyllum japonicum
Catalpa speciosa

Betula nigra

Ulmus pumila

Juniperus sabina
Crataegus lavallei
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Appendix C — Inventory Map
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