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Five-year Tree Resource
Maintenance Schedule
EXECUTIVE SUMMARY
This Town of Grand Island Community Forestry Management Plan, written by Davey Resource Group, Inc.
“DRG”, focuses on quantifying the benefits provided by the inventoried tree resource and addressing its
maintenance
needs.
DRG
completed
a
tree
inventory
for
Grand
Island
in
September–November 2021 and analyzed the inventory data to understand the structure of the Town’s
inventoried tree resource. DRG also estimated the economic values of some of the various environmental
benefits provided by this public tree resource by analyzing inventory data with i-Tree Eco and
recommended a prioritized management program for future tree care.
The 2021 inventory included 11,381 trees, stumps, and vacant planting sites and covered all public rightsof-way (ROW) owned by the Town, as well as portions of 14 parks and public recreation areas. Maple,
particularly silver maple and sugar maple, are overabundant in the Town. Oak, while not overabundant
within the ROW, are overabundant in parks. Overabundance of these genera could lead to large-scale
loss of trees in the event of a pest or disease outbreak, similar to losses caused by the ongoing emerald
ash borer infestation in the Town. Spotted lanternfly, Asian longhorned beetle, and Lymantria dispar
could affect the largest proportions of the inventoried tree population should they become established
in Grand Island. Currently, most of the inventoried trees were in Fair condition or better (86% of street
trees and 79% of park trees).
Three functions of Grand Island’s inventoried tree population, including airborne pollutant removal,
carbon sequestration, and runoff reduction, provide benefits with an estimated total value of $25,503
annually. The inventoried trees store an estimated 5,100 tons of carbon valued at $869,796 and have a
replacement value of over $10 million. Supporting and funding proactive maintenance of the public tree
resource is a sound long-term investment that will reduce tree management costs over time and
maximize the benefits provided by the tree resource.
Budgets for the first few years of the eight-year maintenance plan are high because high priority tree
removal and pruning is costly (Figure 1). Despite the cost, it is essential to complete recommended
maintenance for elevated risk trees expediently to reduce risk, enhance public safety, and minimize
potential liability for the Town. After priority work has been completed, budgets are expected to decrease
and stabilize as tree management transitions from reactive to proactive maintenance. Proactive
maintenance reduces the number of new elevated risk trees over time by preventing deteriorating
conditions of trees with initially minor defects, thus reducing future costs. By the end of the eight-year
plan, funds should be available to establish a planting program, hire and train additional staff, or
purchase necessary equipment.
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Figure 1. Total cost and number of activities for each year during the eight-year maintenance plan.
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Recommended Maintenance Types
Tree Removal
Trees designated for removal have defects
that cannot be cost-effectively or practically
corrected. Most of the trees in this category
have a large percentage of dead crown.

Total = 1,221 trees
High Priority = 24 trees
Moderate Priority = 457 trees
Low Priority = 740 trees
Stumps = 212

Priority Pruning
Priority pruning removes defects such as
Dead and Dying Parts or Broken and/or
Hanging Branches. Pruning the defected
branch(es) can lower risk associated with the
tree while promoting healthy growth.

Total = 519 trees
High Priority = 14 trees
Moderate Priority = 505 trees

Routine Pruning Cycle
Over time, routine pruning of Low and
Moderate Risk trees can minimize
reactive maintenance, limit instances of
elevated risk, and provide the basis for a
robust risk management program.

Total = 6,748 trees
Number in cycle each year = around 1,352 trees

Young Tree Training Cycle
Younger trees can have branch structures
that lead to potential problems as the tree
ages, requiring training to ensure healthy
growth. Training is completed from the
ground with a pole pruner or pruning shear.

Total = 1,681 trees
Number in cycle each year = at least 560 trees

Tree Planting
Planting new trees in areas that have poor
canopy continuity is important, as is
planting trees where there is sparse
canopy, to ensure that tree benefits are
distributed evenly across the Town.

See additional Grand Island Planting Plan

Routine Tree Inspection
Routine inspections are essential to
uncovering potential problems with
trees and should be performed by a
qualified arborist who is trained in the
art and science of planting, caring for,
and maintaining individual trees.
Community Forestry Management Plan
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INTRODUCTION
The Town of Grand Island is home to around 22,000 residents benefitting from public trees in their
community. The Town’s manages all trees, stumps, and planting sites along the Town owned rights-ofway (ROW) and throughout public parks with urban forestry program budgets funded by the Town’s
General and Highway Funds. Grand Island currently has limited dedicated staff for tree care operations
but plans to grow their urban forestry program in the future. The Town will soon be able to set goals and
perform proactive maintenance using this Community Forestry Management Plan.
Past urban forestry projects, including Arbor Day tree plantings and seedling giveaways as well as the
recent establishment of a five-year routine pruning cycle for trees in the Town ROW, have demonstrated
Grand Island’s commitment to sustaining the public tree resource with higher levels of tree care. Grand
Island has recently established a Tree Committee. The Grand Island Town Board is working toward
ratifying a tree ordinance to advocate for improved urban forest management. Since the Town also
spends more than $2 per capita on tree maintenance and celebrates Arbor Day, it is poised to apply for
Tree City USA status within the next few years. Grand Island’s urban forestry program is on its way to
creating a more sustainable and resilient public tree resource by instituting proactive maintenance
practices, renewing existing funding and advocating for additional funding, and maintaining an up-todate tree inventory.

RECOMMENDED APPROACH TO TREE MANAGEMENT
An effective approach to tree resource management follows a proactive and systematic program that sets
clear and realistic goals, prescribes future action, and periodically measures progress. A robust urban
forestry program establishes tree maintenance priorities and utilizes modern tools, such as a tree
inventory accompanied by TreeKeeper® or other asset management software.
In September–November 2021, the Town of Grand Island, New York worked with DRG to inventory its
public trees and develop this management plan. Consisting of three sections, this plan considers the
diversity and condition of the inventoried tree population and provides a prioritized system for
managing the Town’s public tree resource.
•

Section 1: Structure and Composition of the Public Tree Resource summarizes the inventory data with
trends representing the current state of the tree resource.

•

Section 2: Functions and Benefits of the Public Tree Resource summarizes the estimated value of
several benefits provided to the community by public trees’ various functions.

•

Section 3: Recommended Management of the Public Tree Resource details a prioritized management
program and provides an estimated budget for recommended maintenance activities over an
eight-year period.
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Section 1:

Structure and
Composition
of the Public Tree Resource
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SECTION 1: STRUCTURE AND COMPOSITION OF THE PUBLIC TREE
RESOURCE
In September–November 2021, DRG arborists collected site data on trees, stumps, and planting sites
along the street ROW and on trees and stumps in public parks for a tree inventory contracted by the
Town of Grand Island. Of the total 11,381 sites inventoried, 59% were collected along the street ROW
and the remaining 41%% were collected in parks. Figure 2 breaks down the total sites inventoried by
type for each location. See Appendix A for details about DRG’s methodology for collecting site data.
6,000

5,589

Number of Sites

5,000

4,580

4,000

3,000

2,000
1,000
1,000
132

80

0

0
Trees

Stumps
Streets

Planting Sites

Parks

Figure 2. Number of inventoried sites by location and type.

A total of 5,589 trees, 132 stumps, and 1,000 planting sites were collected along Grand Island’s ROW, In
addition to street ROW, Colonial/Driftwood Park, Ed Ball Park, Fairview Park, Fisherman’s Landing,
George N DeGlopper Memorial Park, Havenwood Park, Linear Bike Path, Nike Base Park, Nike Base
Trail, Ransom Village, Scenic Woods, Tower Park, Town Commons, and Veterans Park were also
collected. Some of these parks include large, wooded areas. In wooded areas of parks, only trees which
were at least 8 inches in diameter at breast height (DBH) and had the potential to fall onto a trail were
inventoried. 4,580 trees were collected in these parks, along with 80 stumps. Planting sites were not
collected in parks.

Community Forestry Management Plan

3

May 2022

SPECIES, GENUS, AND FAMILY DISTRIBUTION
The 10-20-30 rule is a common standard for tree population
distribution, in which a single species should compose no more
than 10% of the tree population, a single genus no more than 20%,
and a single family no more than 30% (Santamour 1990). This
standard was developed partially in response to tragedies such as
the demise of vast swaths of American elm (Ulmus americana) after
the introduction of Dutch elm disease to the United States (see side
panel, “Resilience Through Diversity”). It provides a valuable
guideline to help protect urban forests from pests, diseases,
extreme weather events, and climate change.
Figures 3a–b show Grand Island’s distribution of the most
abundant tree species inventoried along street ROW and in parks
compared to the 10% threshold. Silver maple (Acer saccharinum) is
the most abundant tree species inventoried in the ROW and
comprises one-fifth (20%) of the inventoried ROW trees (Figure 3a).
Callery pear (Pyrus calleryana) and Norway maple (Acer platanoides)
were the second most abundant ROW trees, each comprising 13%
of the inventoried ROW population. Although red maple and green
ash were the fourth and fifth most abundant ROW trees, their
populations do not comprise more than 10% of the inventoried
population. Among the park tree population, sugar maple (Acer
saccharum) was the most abundant species inventoried, comprising
15% of the inventoried park tree population (Figure 3b). Green ash
(Fraxinus pennsylvanica) and pin oak (Quercus palustris) also met or
exceeded the 10% threshold for a single species in the parks,
comprising 11% and 10% of the inventoried park tree population,
respectively.

Percent of Inventoried ROW
Population

Grand Island
25%

RESILIENCE
THROUGH
DIVERSITY
The Dutch elm disease epidemic
of the 1930s provides a key
historical
lesson
on
the
importance of diversity (Karnosky
1979). The disease killed millions
of American elm trees, leaving
behind enormous gaps in the
urban
canopy
of
many
Midwestern and Northeastern
communities. In the aftermath,
ash
trees
became
popular
replacements and were heavily
planted along city streets. History
repeated itself in 2002 with the
introduction of the emerald ash
borer into America. This invasive
beetle
devastated ash
tree
populations across the Midwest.
Other invasive pests spreading
across the country threaten urban
forests, so it’s vital that we learn
from history and plant a wider
variety of tree genera to develop a
resilient public tree resource.

10% Rule

20%

20%
15%

13%

10%

13%
7%
6%

5%
0%

Figure 3a. Five most abundant species among the inventoried ROW trees.

Ash trees in an urban forest
killed by emerald ash borer.
USDA Forest Service (2017)
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Percent of Inventoried Park Population
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Figure 3b. Five most abundant species among the inventoried park trees.

Figures 4a–b show the Town’s distribution of the most abundant tree genera inventoried along streets
and in parks. Maple (Acer) comprise almost half the inventoried street trees (Figure 4a), with no other
genera coming close to the 20% single-genus threshold. Oak (Quercus) was the most abundant genera
among the park trees, comprising 27% of the inventoried park population, with maple (Acer) a close
second, comprising 23% of the inventoried park population.
Grand Island

Percent of Inventoried ROW Population

50%

20% Rule

45%

45%
40%
35%
30%
25%
20%
13%

15%

8%

10%

7%

5%

4%

0%
maple

pear

spruce

ash
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Figure 4. Five most abundant genera among the inventoried street trees.

Community Forestry Management Plan

5

May 2022

Percent of Inventoried Parks Population

Grand Island
30%

20% Rule

27%
23%

25%
20%
15%

12%

10%

8%

7%
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hickory

5%
0%
oak

maple

ash

Figure 5. Five most abundant genera among the inventoried park trees.

Figures 5a–b show the Town’s distribution of the most abundant tree families inventoried compared to
the 30% threshold. Predictably, the Sapindaceae family, to which maple (Acer) belong, comprises 46% of
the inventoried street trees, exceeding the 30% single-family threshold. Among the park trees, the
Fagaceae family, to which oak (Quercus) and beech (Fagus) belong, comprises 30% of the inventoried park
tree population, just meeting the 30% threshold. The Sapindaceae family only comprises 23% of the
inventoried park tree population.

Percent of Inventoried ROW Population

50%
45%

Grand Island

30% Rule

40%

30%

20%
13%
8%

10%

7%
4%

0%
Acer

Pryus

Picea

Fraxinus

Quercus

Figure 6. Family distribution of inventoried trees.
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Species, Genus, and Family Distribution Recommendations
The species, genus, and family distribution of an urban tree population can be a useful metric for gauging
the ability of the urban forest to resist disruption by pests, diseases, extreme weather, and climate change,
as well as the forest’s resilience, or ability to recover from these disruptions (Ordóñez & Duinker 2014).
For example, certain pests, like emerald ash borer (EAB, Agrilus planipennis), target a single genus (ash,
Fraxinus spp.) as their host, and different species of tree have varying susceptibility to extreme weather
events (Hauer et al. 2006, Duryea & Kampf 2007), which will become more common as climate change
continues. An urban forest with low species, genera, or family diversity is more likely to be damaged by
pest, disease, weather, and climate disruptions due to the presence of large populations of highly
susceptible trees. It is also likely to be less resilient, or less capable of recovering from such disturbances,
since large portions of the urban forest may be eliminated or damaged by these disturbances. Cultivating
diversity on the species, genus, and family levels can help mitigate the effects of disturbances and ensure
a thriving urban forest for generations to come.
Grand Island’s street tree population has an overabundance of maple, particularly silver and Norway
maple, and of Callery pear. The Town’s parks have an overabundance of maple and oak, particularly
sugar maple and pin oak, as well as an overabundance of green ash. The Town should aim to reduce or
temporarily halt new plantings of maple and Callery pear along streets to help reduce the overabundance
of theses trees and reduce the risk of significant damage to the urban forest in the event of disturbances.
However, changing planting lists is unlikely to alter the composition of the park tree population, since
many of the inventoried park trees are native species growing wild in wooded areas. Instead of
attempting to change the species, genus, and family composition of the Town’s parks, Grand Island
should focus on monitoring vulnerable park tree species and genera for signs and symptoms of the
diseases and pests discussed in the next section.
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PEST SUSCEPTIBILITY
Early diagnosis of disease and infestation is essential to ensuring the health and continuity of Grand
Island’s public tree resource. See Appendix B for additional information about the pests listed below and
websites where more information can be found.
Streets

Parks

58%
56%

spotted lanternfly

57%

Invasive Pests of Regional Concern

Asian longhorned beetle

45%
25%

Lymantria dispar dispar

32%
8%

elongate hemlock scale

2%

7%

emerald ash borer

12%
4%

oak wilt

27%
2%

Dutch elm disease

8%
0%

10%

20%

30%

40%

50%

60%

70%

Percent of Inventoried Tree Population Susceptible

Figure 7. Tree resource susceptibility to invasive pests of regional concern.

Figure 7 shows the percent of inventoried trees susceptible to some of the known pests of concern in and
around New York state. More than half of the inventoried trees in both parks and along streets are
potentially susceptible to spotted lanternfly (SLF, Lycorma delicatula), and 57% of the inventoried street
trees are also susceptible to Asian longhorned beetle (ALB, Anoplophora glabripennis). 45% of the park
trees are susceptible to ALB. A further 25% of street trees and 32% of park trees are susceptible to
Lymantria dispar (LDD, formerly called European gypsy moth), and 27% of park trees are also susceptible
to oak wilt (Bretziella fagacearum). Smaller populations of park and street trees are susceptible to elongate
hemlock scale (EHS, Fiorina externa), emerald ash borer (EAB, Agrilus planipennis), and Dutch elm disease
(DED, Ophiostoma novo-ulmi). Although they are pests of concern in New York state, southern pine beetle
(SPB, Dendroctonus frontalis), beech bark disease (BBD, caused by Neonectria spp.), beech leaf disease
(BLD, facilitated by Litylenchus crenatae mccannii), and hemlock wooly adelgid (HWA, Adelges tsugae) are
not major concerns in Grand Island due to the very small populations of suitable host trees present within
the Town.
Community Forestry Management Plan

8

May 2022

It is important to remember that this figure only represents data collected during the inventory. Many
more trees throughout Grand Island, including those in publicly-owned wooded areas and those on
private property, may be susceptible to hosting these invasive pests.
Pest Susceptibility Recommendations
Grand Island has large populations of trees that are susceptible to SLF, ALB, and LDD including maple
and oak. These insect pests are generalists and can feed on a wide range of tree species. Although
planting a more diverse array of new trees may help to protect the urban forest from these species
somewhat, a more effective solution may be to monitor the Town’s trees on a routine basis to find early
signs and symptoms of these and other pest species and diseases. Early detection of pest infestations and
disease outbreaks provide an opportunity for more effective and efficient management of the problem.
However, prompt action upon discovery of an insect or pest infestation is crucial – the devastation caused
by EAB on Grand Island is a prime example of an infestation that was not managed until the damage
was already done. Having plans and funding in place to handle potential future insect and pest outbreaks
in the Town is crucial to ensure that Grand Island’s tree resource is protected from such damage in the
future. For further discussion and information on homeowner education of invasive species
management, please see the additional Grand Island Invasive Species Management Plan compiled by
DRG.

DEFECT OBSERVATIONS AND FAILURE SIZE
For each tree inventoried, DRG recorded the defect for which risk was assessed. Defect observations were
limited to the following categories:
•

Dead and dying parts

•

Broken and/or hanging branches

•

Cracks

•

Weakly attached branches and codominant stems

•

Missing or decayed wood

•

Tree architecture

•

Root problems

•

Other

DRG arborists also recorded the approximate size of the defective part of the tree. Diameter size
categories for failure size included:
•

0–3 inches

•

4–12 inches

•

13–24 inches

•

25–36 inches

•

37+ inches

•

N/A (used for all stumps and vacant sites)

Community Forestry Management Plan
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Table 1. Tree defects and failure size for street trees included in the inventory
Street Trees
Defect

Failure Size
0–3"

4–12"

13–24"

25–36"

37+"

Total

%

Broken and/or Hanging Branches

48

23

-

-

-

71

1%

Cracks

1

15

2

-

-

18

<1%

1,473

908

50

3

-

2,434

44%

Missing or Decayed Wood

47

266

38

3

-

354

6%

None

300

354

3

-

-

657

12%

Other

-

2

1

-

-

3

<1%

Root Problems

4

38

13

-

-

55

1%

Tree Architecture

11

92

9

2

-

114

2%

Weakly Attached Branches and
Codominant Stems

724

1,114

45

-

-

1,883

34%

Total

2,608

2,812

161

8

0

5,589

100%

%

47%

50%

3%

<1%

<1%

100%

Dead and Dying Parts

Table 2. Tree defects and failure size for park trees included in the inventory
Park Trees
Defect

Failure Size
0–3"

4–12"

13–24"

25–36"

37+"

Total

%

37

30

-

-

-

67

1%

-

7

1

-

-

8

<1%

1,962

1,044

97

2

4

3,109

68%

Missing or Decayed Wood

34

142

40

3

2

221

5%

None

50

129

-

-

-

179

4%

Other

1

2

-

-

-

3

<1%

Root Problems

2

20

5

-

-

27

1%

Tree Architecture

5

26

7

-

-

38

1%

281

597

50

-

-

928

20%

Total

2,372

1,997

200

5

6

4,580

100%

%

52%

44%

4%

<1%

<1%

100%

Broken and/or Hanging Branches
Cracks
Dead and Dying Parts

Weakly Attached Branches and
Codominant Stems

The most recorded defect among both street and park trees was dead and dying parts – 44% of street
trees and 68% of park trees were recorded with this defect. This indicates that most trees which present
a hazard to the public could be mitigated through pruning. The second most common defect among
street and park trees was weakly attached branches and codominant stems (34% and 20% of the
inventoried populations, respectively). Failure size for park and street tree populations was generally in
the 4–12” size category or smaller (97% streets, 96% parks).

Community Forestry Management Plan

10

May 2022

Defect Observation Recommendations
When considering the defect recorded for each tree, there are two important qualifiers to keep in mind.
First, the categories are broadly inclusive. For example, the dead and dying parts category can include
trees with just one or two smaller diameter dead limbs as well as trees found with large-diameter dead
limbs or entire sections of dead canopy. Therefore, inferences on overall tree condition or risk rating
cannot be derived solely from the presence or absence of a defect recorded during the inventory. Second,
an inventoried tree may have multiple defects; the 2021 inventory recorded only the defect most likely
to result in failure within a year. If multiple defects were likely to cause failure within a year, the defect
with the greater risk attached to it was recorded. These two qualifiers are important to keep in mind
when considering urban forest management planning and the prioritization of maintenance or
monitoring activities.
The fact that dead and dying parts was the most recorded defect during the inventory indicates that
many instances of elevated risk or significant/severe consequences of tree failure could be mitigated
through pruning or removal, where necessary. The number of trees with deadwood as a significant defect
could be reduced over time by employing a proactive routine pruning cycle to assess and provide
pruning for trees at least once every decade. This would be particularly effective in parks, where nearly
70% of the inventoried trees had dead or dying parts which constituted the greatest risk associated with
the tree. Most trees with a failure size of 0–3” can be pruned as part of a routine pruning cycle, while
those with defects 4” or larger should be addressed sooner, to prevent significant/severe consequences
in the event of failure.
Weakly attached branches and codominant stems are a much more challenging defect to mitigate once a
tree is mature. Doing so often requires removing large diameter leads or branches which provides greater
opportunities for decay due to larger pruning wounds which are more challenging for the tree to
compartmentalize, as well as often significantly affecting the crown balance of the tree and potentially
damaging its aesthetic and functional value. Weakly attached branches and codominant stems should
ideally be addressed when trees are young and the defect size is small, during a young tree training cycle,
with structural pruning. Doing so would help to reduce the number of mature trees in the future with
this defect. Trees with the defect but a small failure size (0-3”) should be structurally pruned in the near
future to eliminate the defect before it becomes larger and more difficult to effectively manage.

CONDITION
Multiple factors affecting condition were considered for each tree, including root characteristics, branch
structure, trunk, canopy, foliage condition, and the presence of pests, among others. The condition of
each inventoried tree was rated by the collecting arborist as either Good, Fair, Poor, or Dead. The general
health of the inventoried tree population was characterized by the most prevalent condition assigned
during the inventory.
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Figure 8 shows that most of the inventoried ROW
trees were recorded in Good condition (50%). Fair
was the second most common condition rating
among street trees, with 36% of the inventoried
street trees rated in this condition. Conversely, Fair
was the most common condition rating among
park trees (51% of the inventoried trees), followed
by Good (28% of the inventoried park trees). Both
the street and park tree populations had similar
percentages of trees in Poor condition (8% and 9%,
respectively). The park tree population had a much
higher percentage of Dead trees (13%) than the
street tree population (5%), likely due to the larger
populations of ash trees in parks which had been
killed by EAB.
Overall, park trees had poorer condition ratings
than street trees. However, both populations had
predominantly Good or Fair condition ratings, with
low numbers of trees in Poor or Dead condition.
Figure 8. Condition of inventoried trees.

Condition Recommendations

Dead trees and many trees in Poor condition should be removed because the health of these trees is
unlikely to recover even with increased care. Poor condition ratings among mature trees were generally
due to visible signs of decline and stress, including decay, dead limbs, sparse branching, or poor
structure. Unless recommended for removal, these trees will likely require corrective pruning and
intensive plant health care to improve their vigor and should be monitored for worsening conditions.
Younger trees rated in Fair or Poor condition may benefit from structural pruning (also called young tree
training) to improve their health over time. Pruning should follow ANSI A300 (Part 1) guidelines. All
public trees would benefit from priority pruning and routine pruning cycles to improve their overall
condition over time.

RELATIVE AGE DISTRIBUTION
Analysis of a tree population’s relative age distribution is performed by assigning age classes to the size
classes of inventoried trees. Size is used as a proxy for age because of the difficulty of accurately and
rapidly measuring tree age in the field. Since tree species have different lifespans and mature at different
diameters, exact tree age cannot be determined from diameter size class alone, but size classifications can
be extrapolated into relative age classes which can offer insight into the maintenance needs of Grand
Island’s tree resource. The inventoried trees were grouped into the following relative age classes:
•

Young trees (0–8 inches diameter at breast height (DBH))

•

Established trees (9–17 inches DBH)

•

Maturing trees (18–24 inches DBH)

•

Mature trees (greater than 24 inches DBH)
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These size classes were chosen so that the inventoried tree resource can be compared to the ideal relative
age distribution, which holds that the largest proportion of the inventoried tree population
(approximately 40%) should be young trees, while a smallest proportion (approximately 10%) should be
mature trees (Richards 1983).
Streets
50%

Parks

Ideal

47%

45%
40%

38%

Percent of Inventoried Trees

35%

36%

35%
30%
25%
20%
16%
15%

12%
10%

10%
6%
5%
0%
Young (0-8")

Established (9-17")

Maturing (18-24")

Mature (>24")

Relative Age (Diameter Size Class)
Figure 9. Relative age distribution of inventoried trees.

Figure 9 compares the relative age distribution of the inventoried tree population to the Richards’ ideal
distribution. The street tree population conforms closely to the ideal, with only slight deviations from
the 40-30-20-10 decreasing age distribution. The park tree population has a larger deviation from this
ideal, with an overabundance of established trees (47% versus the ideal 30%) and an underabundance of
maturing trees (12% versus the ideal 20%) and mature trees (6% versus the ideal 10%). However, the
difference in age class distribution between the street and park populations may be a function of
differences in resource abundance. Most of the park trees inventoried in 2021 were located in large,
wooded parks such as the area surrounding the Nike Base Trail. Trees in forested conditions must
compete for light, water, and space which tends to be more readily available to widely spaced street
trees, and thus the mature diameter of forest trees may not be as large as the mature diameter of street
trees.
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Figure 10. Condition of inventoried street trees by relative age class.

Good

Fair

Poor & Dead

7%

Relative Age Based on Size Class

Mature (>24")

73%
21%
12%

Maturing (18-24")

69%
20%
23%

Established (9-17")

54%
23%
43%

Young (0-8")

37%
20%
0%

10%

20%

30%

40%

50%

60%

70%

80%

Percent of Park Trees Per Size Class

Figure 11. Condition of inventoried park trees by relative age class.
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Figures 10–11 cross analyze the condition of the inventoried tree resource with its relative age
distribution, providing insight into the inventoried population’s stability. Most young and established
trees among the street tree population were in Good condition at the time of the inventory (75% and 49%,
respectively). Most street trees in the maturing and mature age classes were in Fair condition (62% and
72%, respectively). The proportion of trees in Good condition generally decreased with increasing age
class, while the proportion of trees in Fair condition generally increased with increasing age class.
Although very few young street trees were in Poor or Dead condition, similar proportions of established,
maturing, and mature street trees were recorded in Poor or worse condition (16%, 19%, and 20%,
respectively). These patterns were similar for the park tree population. Most young park trees were in
Good condition (43%) and all other age classes were primarily in Fair condition, with the proportion of
an age class in Good condition decreasing with relative age and the proportion of trees in Fair condition
increasing with relative age. Again, the proportion of park trees in Poor or dead condition was fairly
constant across the age classes.
Relative Age Recommendations
Grand Island has a relatively ideal street tree age distribution, and the predominantly Fair or better
condition ratings maintained across age classes indicate that young trees have a good chance of reaching
maturity if they are well maintained. The Town should continue to monitor the age distribution of its
street trees and increase planting efforts if it is discovered that there is an underabundance of young
street trees in future. Retaining a large pool of young trees is important to preserving canopy continuity
as mature and maturing trees age out of the useful street tree population and are removed, as well as
increasing canopy coverage in the Town over time. Park trees also had predominantly Fair or better
condition ratings across all age classes, and thus have a good chance of young trees reaching maturity
and filling canopy gaps as mature trees die and fall or are removed. Natural regeneration of park trees
in wooded areas should be monitored to ensure that a sufficient bank of young trees is present to
maintain these forests for future recreation.

INFRASTRUCTURE CONFLICTS
In an urban setting, growing space for trees is limited both above and below ground. Trees in restricted
growing spaces may conflict with infrastructure such as buildings, sidewalks, utility wires, and pipes,
which can pose risks to public safety and require significant investments of time and money to mitigate.
Existing or possible conflicts between trees and infrastructure recorded during the 2021 inventory
included:
●

Overhead Utilities—The presence or absence of overhead utilities was recorded for all sites. All
overhead utilities, including primary and secondary electrical lines, telecommunication lines, and
drops for homes and businesses were considered for this field. Selections for this field included
‘yes’, indicating that an overhead utility line was present in the potential crown space that a tree
on that site could occupy, or ‘no’, indicating no utility lines were present in the potential crown
space that a tree on that site could occupy.
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Table 3. Conflicts with overhead infrastructure recorded during the inventory
Street Trees

Percent of
Street Trees

Park
Trees

Yes

702

13%

13

Percent of
Park
Trees
<1%

No

4,887

87%

4,567

>99%

Total

5,589

100%

4,580

100%

Overhead Utilities

Table 3 shows that 87% of street trees and nearly all park trees were not located in sites where they could
potentially come into conflict with overhead utility lines. Most vacant sites and stumps, which can be
considered as potential vacant plant sites should the stumps be removed, were similarly located away
from overhead utilities (95%, not shown in Table 3).
Infrastructure Recommendations
Planting only small-growing trees within 20 feet of overhead utilities, medium-size trees within 20–40
feet, and large-growing trees outside 40 feet will help improve future tree conditions, minimize future
utility line conflicts, and reduce the costs of maintaining trees under utility lines. Grand Island currently
has very few trees which are or could potentially be in conflict with overhead utilities, and future
planting plans should aim to keep that number low.

GROWING SPACE TYPE & SIZE
Information about the type and size of the growing space was recorded for each site included in the 2021
Grand Island inventory. Growing space types were categorized as follows:
●

Median—located between opposing lanes of traffic, at the center of a traffic circle or cul-de-sac, or
between parking spaces if collection occurred within a parking lot.

●

Open Space—open sites with unrestricted growing space on at least 2 sides. These were commonly
located in maintained areas of parks or behind the curb or sidewalk.

●

Planting Strip—also called tree lawns; located between the roadway and the sidewalk.

●

Well/Pit—sites at grade level and completely surrounded by sidewalk.

●

Wooded Space—located in areas that do not appear to be regularly maintained and which are
forested.

The relative size of the growing space was also recorded for each site. Growing space size categories
were limited to the following:
•

Small—Sites with a minimum dimension of 6 feet or less between hardscape features or other root
obstructions.

•

Medium—Sites with a minimum dimension of 6 to 8 feet between hardscape features or other root
obstructions.

•

Large—Sites with a minimum dimension of 8 feet or greater between hardscape features or other
root obstructions.
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Table 4. Grow space type and size for street trees included in the inventory
Street Trees
Grow Space
Type

Grow Space Size
Small

Medium

Large

Total

%

Median

-

7

119

126

2%

Open Space

-

1

2,372

2,373

42%

15

39

2,836

2,890

52%

Well/Pit

-

-

-

-

-

Wooded Space

-

-

200

200

4%

15

47

5,527

5,589

100%

<1%

1%

99%

100%

Planting Strip

Total
%

Table 5. Grow space type and size for park trees included in the inventory
Park Trees
Grow Space
Type

Grow Space Size
Small

Medium

Large

Total

%

Median

-

-

-

-

-

Open Space

-

12

477

489

11%

Planting Strip

-

-

2

2

<1%

Well/Pit

-

-

-

-

-

Wooded Space

-

-

4,089

4,089

89%

Total

0

12

4,568

4,580

100%

0%

<1%

>99%

100%

%

Most street trees were located in either planting strips (52%) or open spaces (42%) such as locations
behind the curb where no sidewalk was present. A small number of street trees were also located in
wooded spaces (4%) and medians (2%), but no street trees were located in tree pits. Nearly all street trees
were located in large growing spaces (>99%). Park trees were located primarily in wooded areas (89%)
and open spaces (11%). As with street trees, nearly all park trees were located in large growing spaces
(>99%). Stumps and vacant sites were also located primarily in large growing spaces (97%) and were
located mainly in planting strips (63%) and open spaces (34%, not shown in Tables 4 and 5).
Growing Space Recommendations
Root space is not currently a significant problem in Grand Island. Nearly all inventoried trees were
located in large growing spaces, providing sufficient root space. To prolong the useful life of trees, the
Town should take into account the growing space available when siting plantings. Small-growing tree
species should be planted in growing spaces 4–5 feet wide, medium-size tree species in growing spaces
6–7 feet wide, and large-growing tree species in growing spaces with a minimum dimension of at least 8
feet. The useful life of a public tree ends when the cost of maintenance exceeds the value contributed by
the tree. This can be due to increased maintenance required by a tree in decline, or it can be due to the
costs of repairing damage caused by the tree’s presence in a restricted site.
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Section 2:

Functions
and Benefits
of the Public Tree Resource
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SECTION 2: FUNCTIONS AND BENEFITS OF THE PUBLIC TREE
RESOURCE
Trees play a vital role in the urban environment by providing of a wide array of economic,
environmental, and social benefits, which may far exceed the investments in planting, maintaining, and
removing them. Trees reduce air pollution, improve public health outcomes, reduce stormwater runoff,
sequester and store carbon, reduce energy use, and increase property value, to name just a few of the
benefits provided by urban trees. A better understanding of the importance of trees to a community can
be gained by using advanced analytics such as i-Tree Eco and other models in the i-Tree software suite
which provide tools to estimate the monetary value of the various benefits provided by a public tree
resource.

Environmental Benefits
•
•
•
•
•

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

Economic Benefits
•
•
•
•
•
•

Trees in a yard or neighborhood increase residential property values by an average of 7%.
Commercial property rental rates are 7% higher when trees are on the property (Wolf 2007).
Trees moderate temperatures in the summer and winter, saving on heating and cooling expenses (North Carolina State University
2012, Heisler 1986).
On average, consumers will pay about 11% more for goods in landscaped areas, with this figure being as high as 50% for
convenience goods (Wolf 1998b, Wolf 1999, and Wolf 2003).
Consumers also feel that the quality of products is better in business districts surrounded by trees than those considered barren
(Wolf 1998b).
The quality of landscaping along the routes leading to business districts had a positive influence on consumers’ perceptions of the
area (Wolf 2000).

Social Benefits
•
•
•
•
•
•

Tree-lined streets are safer; traffic speeds and the amount of stress drivers feel are reduced, which likely reduces road rage/aggressive
driving (Wolf 1998a, Kuo and Sullivan 2001a).
Chicago apartment buildings with medium amounts of greenery had 42% fewer crimes than those without any trees (Kuo and Sullivan
2001b).
Chicago apartment buildings with high levels of greenery had 52% fewer crimes than those without any trees (Kuo and Sullivan 2001a).
Employees who see trees from their desks experience 23% less sick time and report greater job satisfaction than those who do not
(Wolf 1998a).
Hospital patients recovering from surgery who had a view of a grove of trees through their windows required fewer pain relievers,
experienced fewer complications, and left the hospital sooner than similar patients who had a view of a brick wall (Ulrich 1984, 1986).
When surrounded by trees, physical signs of personal stress, such as muscle tension and pulse rate, were measurably reduced within
three to four minutes (Ulrich 1991).
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i-TREE ECO ANALYSIS
i-Tree Eco utilizes tree inventory data along with local air pollution and meteorological data to quantify
several of the functional benefits of a community’s tree resource. By framing trees and their benefits in a
way that everyone can understand, dollars saved per year, i-Tree Eco can help a community to
understand trees as both a natural resource and an economic investment. Knowledge of the composition,
functions, and monetary value of trees may help to inform planning and management decisions, assist
in understanding the impact of those decisions on human health and environmental quality, and aid
communities in advocating for the necessary funding to manage their vested interest in the public tree
resource appropriately.

BENEFITS PROVIDED BY THE PUBLIC TREE RESOURCE
The i-Tree Eco analysis of the Town of Grand Island’s inventoried trees quantified the annual functional
benefits of three critical ecosystem services that they provide: air pollution removal, carbon
sequestration, and avoided surface runoff.
Carbon Sequestration

Avoided Runoff

Pollutant Removal

$16,000

Benefit Value ($/Year)

$14,000

$2,613

$12,000
$10,000

$5,101

$1,969

$8,000
$3,844

$6,000
$4,000

$7,342
$4,633

$2,000
$0
Streets

Parks

Figure 12. Estimated value of the annual benefits provided by inventoried trees.

Urban environments have unique challenges that make the estimated $25,503 of annual functional
benefits provided by Grand Island’s inventoried tree population an essential asset to the Town
(Figure 12). Compared to rural landscapes, urban landscapes are characterized by high pollutant
emissions in a relatively small area. The inventoried trees in Grand Island remove around 3,800 lbs. of
airborne pollutants each year (~2,200 lbs. by street trees and ~1,600 lbs. by park trees, Tables 6 and 7), a
service that is valued at $4,582. Reducing stormwater runoff decreases the risk of flooding and combined
sewer overflow, both of which impact people, property, and the environment. The Town’s inventoried
trees help to divert 1,001,113 gals. of runoff annually (~570,893 gals. by street trees and ~ 430,220 gals. by
park trees), a service valued at $8,946. Carbon dioxide (CO2) also impacts people, property, and the
environment as the primary greenhouse gas driving climate change. The inventoried trees sequester
around 70 tons (140,000 lbs.; ~43 tons by street trees and ~27 tons by park trees) of carbon derived from
airborne CO2 every year; a service valued at $11,975.
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The replacement value, or cost of replacing existing trees with trees of similar size, species, and condition,
of the Town’s inventoried tree population is estimated to be $10,836,188 (~$5,738,562 for street trees and
~$5,097,626 for park trees). Among the inventoried street trees, five species account for around 54% of
the total inventoried street trees and between 55% and 58% of the annual benefits provided by the street
trees. Among the inventoried park trees, the five most abundant inventoried trees account for around
51% of the inventoried park trees but only 44% to 49% of the annual benefits provided by the park trees.
If any of these dominant species were lost to invasive pests, disease, or other threats, the loss would have
significant costs. It is therefore critical to routinely inspect Town trees for signs of emergent disease,
insect, or other problems and take steps to prevent wide-spread loss of valuable tree species. Promoting
species diversity with future plantings will also help to increase the inventoried tree resource’s resistance
to and resilience after disturbances. Planting large-statured broadleaf tree species wherever possible will
help to maximize potential environmental and economic benefits.

SEQUESTERING AND STORING CARBON
Trees are carbon sinks - the opposite of carbon sources. While carbon is emitted from cars and
smokestacks, it is absorbed into trees during photosynthesis and stored in their tissues as they grow. The
i-Tree Eco model estimates both the carbon sequestered each year and total carbon stored by the
inventoried tree resource. Grand Island’s inventoried trees collectively store nearly 5,100 tons (10,200,000
lbs.) of carbon, valued at $869,796. Street trees account for about 60% of the stored carbon (3,039 tons)
and park trees account for the remaining 40% (2,061 tons). The population of silver maple (Acer
saccharium) provided the greatest carbon storage benefits among the street trees, storing 1,381 tons of
carbon. Northern red and white oak (Quercus rubra and Q. alba) provided the greatest carbon storage
benefits among the park trees (369 tons and 315 tons, respectively). On a per-tree basis, willow stored the
most carbon, specifically weeping willow (Salix babylonica, 5.76 tons/tree) and pussy willow (S. discolor,
5.00 tons/tree) among the street trees and black willow (Salix nigra, 3.6 tons/tree) and pussy willow (2.07
tons/tree) among the park trees. Oak (Quercus) was also commonly among the top species for per-tree
carbon storage among the street and park tree populations. Pussy willow’s carbon storage capacity may
have been overestimated due to the multi-stemmed nature of the tree and the method of measuring
multi-stem trees during the inventory. Multi-stemmed trees were measured as the basal diameter of all
stems. Since i-Tree Eco assumes that the DBH entered is a single, solid-stem DBH measured at 4.5 feet,
multi-stemmed trees measured at the base may result in overestimation of the benefits provided by
multi-stemmed trees. The ten pussy willows in the inventory had an average DBH of 21 inches and 80%
were multi-stemmed.
When looking at the annual carbon sequestration of the inventoried trees, around 70 tons of carbon are
sequestered each year, a benefit with a value of around $11,975 and accounting for 47% of the annual
i-Tree Eco benefits estimated. About 61% of the annual carbon sequestration is done by street trees, with
the remaining 39% done by park trees. The population of silver maple sequester the most carbon annually
among the street trees (15.18 tons per year), while pin oak (Quercus palustris) sequestered the most carbon
annually among the park trees (4.57 tons per year). On a per-tree basis, river birch (Betula nigra) and
Siberian elm (Ulmus pumila) sequestered the most carbon per tree per year among the street trees (35.56
lbs./tree/year and 35.38 lbs./tree/year, respectively). Among the park trees, poplar (Populus), weeping
willow, and eastern cottonwood (Populus deltoides) sequestered the most carbon per tree per year
(50 lbs./tree/year, 40 lbs./tree/year, and 36 lbs./tree/year, respectively). Note that all the top performing
species in annual carbon sequestration are fast-growing, broadleaf species.
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Table 6. Summary of benefits provided by inventoried street trees ranked by species abundance
Most Common Trees Inventoried
Common Name

Count

Botanical Name

Benefits Provided by Street Trees

Percent
of Total

CO₂ Stored

CO₂
Sequestered

Avoided
Runoff

Air Pollution
Removed

Replacement
Value

%

tons

tons/year

gal/year

lbs/year

Dollars

silver maple

Acer saccharinum

1,138

20.4%

1,380.7

15.2

225,938

880

$1,778,716

Callery pear

Pyrus calleryana

731

13.1%

77.0

2.9

26,456

100

$354,485

red maple

Acer rubrum

402

7.2%

123.7

3.3

30,645

120

$367,605

Norway maple

Acer platanoides

393

7.1%

121.5

3.3

24,615

100

$341,707

green ash

Fraxinus pennsylvanica

327

5.9%

118.1

0.5

8,840

40

$114,304

Crimson King maple

Acer platanoides 'Crimson King'

310

5.6%

115.0

3.0

23,944

100

$185,487

blue spruce

Picea pungens

299

5.4%

46.9

0.8

18,160

80

$214,778

apple species

Malus

212

3.8%

52.4

0.7

4,619

20

$114,089

Freeman maple

Acer × freemanii

129

2.3%

85.4

2.2

17,224

60

$108,985

thornless honeylocust

Gleditsia triacanthos v. inermis

116

2.1%

59.7

1.1

12,554

40

$158,279

Norway spruce

Picea abies

109

2.0%

34.2

0.5

14,924

60

$144,591

pin oak

Quercus palustris

109

2.0%

89.9

1.2

22,381

80

$248,942

sugar maple

Acer saccharum

93

1.7%

41.0

0.5

8,684

40

$115,635

American elm

Ulmus americana

77

1.4%

44.4

0.7

8,424

40

$86,217

cherry species

Prunus

74

1.3%

9.3

0.3

2,172

0

$25,964

All Other Trees Inventoried

1,054

18.9%

640

7.0

121,313

420

$1,378,780

Total

5,573

100%

3,039

43.1

570,893

2,200

$5,738,562
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Table 7. Summary of benefits provided by inventoried park trees ranked by species abundance
Most Common Trees Inventoried
Common Name

Count

Botanical Name

Benefits Provided by Park Trees

Percent
of Total

CO₂ Stored

CO₂
Sequestered

Avoided
Runoff

Air Pollution
Removed

Replacement
Value

%

tons

tons/year

gal/year

lbs/year

Dollars

sugar maple

Acer saccharum

669

14.7%

226.4

3.0

51,095

200

$652,045

green ash

Fraxinus pennsylvanica

481

10.6%

93.6

0.3

5,457

20

$67,059

pin oak

Quercus palustris

450

9.9%

283.6

4.6

79,734

300

$829,418

red maple

Acer rubrum

369

8.1%

193.6

3.8

34,628

140

$444,842

American elm

Ulmus americana

360

7.9%

58.4

1.6

19,338

80

$193,859

northern red oak

Quercus rubra

326

7.2%

368.8

3.7

57,159

220

$815,662

shagbark hickory

Carya ovata

283

6.2%

71.9

1.0

23,375

100

$277,347

white oak

Quercus alba

263

5.8%

314.5

2.5

56,540

220

$703,256

hawthorn species

Crataegus

200

4.4%

36.1

0.7

3,926

20

$105,340

swamp white oak

Quercus bicolor

160

3.5%

101.4

1.5

18,226

80

$245,507

American beech

Fagus grandifolia

123

2.7%

41.5

0.6

19,335

80

$113,649

American basswood

Tilia americana

118

2.6%

28.2

0.5

13,315

60

$140,398

Scotch pine

Pinus sylvestris

66

1.5%

7.8

0.3

6,027

20

$52,905

quaking aspen

Populus tremuloides

62

1.4%

7.7

0.2

1,182

0

$23,337

bitternut hickory

Carya cordiformis

51

1.1%

10.8

0.2

4,967

20

$47,977

561

12.4%

217

2.5

35,915

40

$385,025

4,542

100%

2,061

27.2

430,220

1,660

$5,097,626

All Other Trees Inventoried
Total
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CANOPY
FUNCTIONS

CONTROLLING STORMWATER
Trees intercept rainfall with their leaves and
branches, helping lower stormwater management
costs by avoiding runoff. The inventoried trees in
the Town of Grand Island help divert
1,001,113 gals. of runoff annually, a benefit valued
at $8,946. Avoided runoff accounts for 35% of the
annual functional benefits provided by Grand
Island’s public tree resource each year.
The inventoried street trees account for 57% of the
annually avoided runoff, with the population of
silver maple (Acer saccharinum) again providing
the greatest benefits; 225,938 gals. diverted
annually. On a per tree basis, American sycamore
(Platanus occidentalis) and white oak (Quercus alba)
provide the largest reductions in runoff;
366.32 gals. diverted per tree per year and
291.77 gals. diverted per tree per year,
respectively.
The inventoried park trees account for about 43%
of the runoff avoided annually, with the
population of pin oak (Quercus palustris)
providing the greatest benefits (79,734 gals.
diverted per year). On a per-tree basis, pignut
hickory (Carya glabra) divert the great quantity of
runoff; 301.84 gals./tree/year. Note that largestature, broadleaf trees are the top performers at
runoff avoidance.

IMPROVING AIR QUALITY
The inventoried tree population removes 3,860 lbs.
of airborne pollutants, including sulfur dioxide
(SO2), carbon monoxide (CO), nitrogen dioxide
(NO2), ozone (O₃), and particulate matter (PM2.5)
annually. The estimated value of this benefit is
$4,582 which is 18% of the value of all annual
benefits estimated by i-Tree Eco. As shown in
Figure 13, a small reduction of PM2.5 is the most
valuable reduction in airborne pollutants.
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Trees provide many benefits
simply by existing, such as:
•

Catching rainfall in their crown so it
drips to the ground with less of an
impact or flows down their trunk.

•

Helping stormwater soak into the
ground by slowing down runoff.

•

Creating more pore space in the soil
with their roots, helping stormwater to
move through the ground.

•

Cooling the surrounding landscape by
casting shade with their canopy and
releasing water from their leaves.

•

Catching airborne pollutants on their
leaves and absorbing them with their
roots when they wash off in the rain.

•

Transforming some pollutants into
less
harmful
substances
and
preventing other pollutants from
forming.
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3,500

$3,500

3,000

$3,000

2,500

$2,500
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$2,000

1,500

$1,500

1,000

$1,000

500

Value ($)

Amount of Pollutant Removed (Pounds)

The inventoried street tree species population that provided the greatest air quality benefits was
once again silver maple (Acer saccharinum), which removed 2,200 lbs. of airborne pollutants
annually. Among the park trees, the population of pin oak (Quercus palustris) provided the
greatest reduction in airborne pollutants annually (300 lbs. per year). On a per-tree basis, the street
trees which provided the greatest air quality benefits were bur oak (Quercus macrocarpa,
1.67 lbs./tree/year) and white oak (Q. alba, 1.43 lbs./tree/year). Among the park trees, silver maple
and white oak provided the greatest per-tree pollutant removal benefits; 1.25 lbs./tree/year and
0.84 lbs./tree/year, respectively.

$500

0

$0

SO₂

CO

NO₂

O₃

PM₂ꓸ₅

Pollutant
Amount (lbs.)

Value ($)

Figure 13. Estimated value of removing airborne pollution by weight and type.

REPLACEMENT VALUE
Replacement value is an estimate of the local cost of replacing an existing tree with a similar tree. It can
help provide an estimate of the overall value of a tree population or individual tree. Collectively, Grand
Island’s inventoried tree population has a replacement value of $10,836,188, which averages out to
around $1,071 in replacement value per tree. The most valuable street tree species population is the
population of silver maple (Acer saccharinum), likely due in part to the abundance of this species along
the Town’s ROW. The most valuable park tree species population is the population of bitternut hickory
(Carya cordiformis). On a per-tree basis, the most valuable street trees were white oak (Quercus alba,
$4,938 per tree) and bur oak (Quercus macrocarpa, $4,092 per tree). The most valuable individual park
trees were eastern redcedar (Juniperus virginiana, $1,824 per tree), pignut hickory (Carya glabra, $1,797
per tree), and river birch (Betula nigra, $1,720 per tree).
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CONCLUSIONS
Overall, Grand Island’s street tree population of silver maple (Acer saccharinum) is the most valuable
sub-population of the inventoried trees. It is extremely abundant along the Town’s streets, accounting
for 20.4% of the inventoried street trees. Silver maple street trees also provide a greater share of benefits
than could be predicted by their population size alone, accounting for 35% of the annual carbon
sequestration done by street trees and 40% of the annual runoff reduction and air pollutant removal
done by street trees. Grand Island should make sure to check this high-value tree population
frequently for signs of pests or disease, and when it is necessary to remove individuals of the species,
replace them with other large-stature, broadleaf trees, because large-stature, broadleaf trees tend to
provide the most functional benefits to a community.
Among the park trees, a different pattern appears. The most abundant park trees, sugar maple (Acer
saccharum) and green ash (Fraxinus pennsylvanica), are not among the top species providing benefits.
Rather, oak, including pin oak (Quercus palustris), northern red oak (Q. rubra), and white oak (Q. alba),
tend to be the among the park tree species which provide the greatest annual benefits to the Town.
Despite accounting for 10.6% of the inventoried park trees, green ash accounts for only about 1% of
the annual benefits provided by park trees, largely due to the poor condition these trees are in as result
of emerald ash borer – only 38 of the 481 green ash in parks were rated in Good or Fair condition. The
remaining 92% of these trees were in Poor condition or were dead. This demonstrates the amount of
loss than can occur when an invasive insect or disease is able to spread unchecked throughout the
urban forest. If the park oak or the street silver maple were similarly lost to disturbance, the benefits
they provide would be lost as well, significantly decreasing the value provided by the Town’s urban
forest.
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Section 3:

Recommended
Management
of the Public Tree Resource
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SECTION 3: RECOMMENDED MANAGEMENT OF THE PUBLIC
TREE RESOURCE
During the inventory, both a risk rating and a recommended maintenance activity were assigned
to each tree. DRG recommends prioritizing and completing each tree’s recommended
maintenance activity based on the assigned risk rating. This eight-year tree management program
takes a multi-faceted and proactive approach to tree resource management.

High
Priority

Moderate
Priority

Low
Priority

Stump
Removal

Routine
Inspection

Young
Tree
Training

Routine
Pruning

Replace
Trees

Tree
Planting

•All high priority tree removals and pruning should be completed as soon as possible
because these trees have significant defects that will worsen over time.
•Moderate priority tree removals and pruning should start after most high priority tree
maintenance has been completed or can be performed concurrently with high priority
work.

• Low priority tree maintenance should be performed after higher priority
maintenance has been completed.
• Stump removals should be performed either when a tree is removed or before a
planting project begins so planting sites become available for replacement trees.
•Routine inspections from a drive-by perspective are important for detecting major defects
before they worsen and walk-by inspections are important for updating inventory data.

•The young tree training cycle improves tree structure so defects do not worsen and
become more costly to correct as trees grow and should begin as soon as possible.

• The routine pruning cycle corrects defects before they worsen, which is crucial for
maintaining the overall condition of the inventoried tree resource in the long run.

•Removed trees should be replaced so there is no net loss of the tree resource and
replacement plantings should enter the young tree training cycle after establishment.

•Planting new trees is important for increasing population size and urban canopy, but can
wait until higher priority maintenance is complete or at least in progress.
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RISK MANAGEMENT AND RECOMMENDED MAINTENANCE
Every tree, regardless of condition, has an inherent risk of whole or partial tree failure. During
the inventory, DRG performed a Level 2 qualitative risk assessment for each tree and assigned a
risk rating based on ANSI A300 (Part 9) and the companion publication Best Management Practices:
Tree Risk Assessment (ISA 2011). Trees can have multiple potential modes of failure, each with its
own risk rating. The potential mode of failure with the highest risk rating was recorded for each
tree during the 2021 tree inventory. The specified time frame for the risk assessment was one year.
See Appendix C for further information on the risk assessment and rating system.
DRG recommends that tree maintenance activities are prioritized and completed based on the
risk rating that was assigned to each tree during the inventory. Trees with extreme or high risk
ratings should be attended to first, followed by trees with a moderate risk rating, and trees with
a low risk rating should be maintained once higher risk trees have been pruned or removed. The
following sections describe the recommended maintenance activities for each risk rating category.

RECOMMENDED PRIORITY MAINTENANCE
Pruning or removing trees with an elevated level of risk (i.e., extreme, high, or moderate risk
ratings) is strongly recommended to be prioritized and completed as soon as possible. In general,
maintenance activities should be completed first for the largest diameter trees that pose the
greatest risk. Once these trees are addressed, recommended tree maintenance activities should be
completed for smaller diameter trees that pose the greatest risk. Addressing elevated risk trees in
a timely and proactive manner often requires significant resources to be secured and allocated.
However, peforming this work expediently will mitigate risk, improve public safety, and reduce
long-term costs.
Priority Pruning Recommendations
Elevated risk trees recommended for pruning should be pruned immediately based on the
assigned risk rating, which generally requires removing defects such as dead and dying parts,
broken and/or hanging branches, and missing or decayed wood that may be present in tree
crowns, even when most of the tree is sound. In these cases, when pruning the defective parts can
correct the problem, risk associated with the tree is reduced while promoting healthy growth.
The inventory identified 11 high risk trees and 360 moderate risk trees in the street ROW
(Figure 14a) and a further 3 high risk trees and 145 moderate risk trees in parks and on public
properties (Figure 14b) which were recommended for pruning. No trees in either the ROW or
parks which were recommended for pruning had an extreme risk rating. The diameter size classes
for trees with recommended priority pruning ranged between 7 and 77 inches DBH. These trees
should be pruned as soon as possible to reduce risk but may be a lower priority than completing
higher risk tree removals.
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Recommended ROW Pruning
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Figure 14a. Street trees recommended for priority pruning.

Recommended Park Pruning
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Figure 14b. Park trees recommended for priority pruning.

Priority Removal Recommendations
DRG recommends that trees be removed when pruning will not correct their defects, eliminate
the risks that their defects cause, or when corrective pruning would be cost-prohibitive. Trees
with elevated risk ratings recommended for removal should be removed as soon as possible and
prioritized based on their risk rating and size class.
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DRG identified 8 street trees and 16 park trees with a high risk rating recommended for removal.
A further 234 street trees and 223 park trees with moderate risk ratings were recommended for
removal. No trees in Grand Island were assessed as presenting an extreme risk during the 2021
inventory. The diameter size classes for priority removal trees ranged between 6 and 45 inches
DBH.
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Figure 15a. Street trees recommended for priority removal.
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Figure 15b. Park trees recommended for priority removal.
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Low risk tree removals pose little threat; these trees are generally small, dead, and/or poorly
formed trees that need to be removed. Eliminating these trees will reduce breeding site locations
for insects and diseases and will increase the aesthetic value of the area. Healthy trees growing in
poor locations or undesirable species are also included in this category. Low risk trees should be
removed when convenient after all higher risk pruning and removals have been completed and
may be performed concurrently with routine pruning.

FURTHER INSPECTION
The further inspection data field indicates whether a tree requires additional and/or future
inspections to assess and/or monitor conditions that may cause it to become a risk to people,
property, or other trees. Further inspections are beyond the scope of a standard tree inventory
and can be one of the following:
a. Multi-Year Annual Inspection (e.g., a tree which has a defect that may require further
monitoring to determine whether it is a hazard).
b. Advanced Risk Assessment (e.g., a tree with a defect requiring additional or specialized
equipment for a Level 3 investigation).
c. Insect/Disease Monitoring (e.g., a tree that appears to have an emerging insect or disease
problem).
d. No further inspection required.
In the ANSI A300 system, there are three levels of risk assessment. Each level is built on the one
before it. The lowest level is designed to be a cost-effective approach to quickly identifying tree
risk concerns, while the highest level is intended to provide in-depth information to make
management decisions about an individual tree. These levels are:
a. Level 1: Level 1 inspection is defined as a limited visual assessment, which is often
conducted as a walk-through or windshield survey designed to identify obvious defects
or specified conditions.
b. Level 2: Level 2 inspection is defined as a basic assessment and is a detailed, 360-degree
visual inspection of a tree and its surrounding site, and a synthesis of the information
collected. All trees in the 2021 Grand Island tree inventory were assessed to this level,
provided that 360-degree access around the tree could be gained.
c. Level 3: Level 3 inspection is an advanced assessment and is performed to provide
detailed information about specific tree parts, defects, targets, or site conditions. A
Level 3 inspection may use specialized tools or require the input of an expert.
DRG arborists found 42 trees recommended for multi-year annual inspection, 76 trees
recommended for a Level 3 assessment, and 76 recommended for insect and disease monitoring.

Community Forestry Management Plan

32

May 2022

Further Inspection Recommendations
The trees recommended for a Level 3 risk assessment should be assessed by a Tree Risk
Assessment Qualifications (TRAQ) Certified Arborist as soon as possible to determine whether
these trees require removal, pruning, or other corrective action to reduce the risk associated with
their observed defects. Level 3 assessments may require specialized or additional equipment,
such as bucket trucks, to access and assess tree defects.
Trees recommended for multi-year annual inspection should be assessed routinely to monitor
their condition and look for signs of worsening defects that may merit intervention. Some of these
trees will likely recover given time and will no longer need additional monitoring, while others
may require removal if their defects worsen.
More than half of the trees recommended for insect and disease monitoring were ash (Fraxinus)
which showed symptoms or signs of emerald ash borer. All trees recommended for insect/disease
monitoring should be assessed to confirm the presence of damaging insects or diseases and
should either be removed or treated, if necessary, to reduce the pest species load and improve the
health of the public trees in Grand Island.

ROUTINE INSPECTIONS
Inspections are essential to uncovering potential problems with trees before they fail and cause
damage to people or property. They should be performed by a qualified arborist who is trained
in the art and science of planting, caring for, and maintaining individual trees. Arborists are
knowledgeable about the needs of trees and are trained and equipped to provide proper care.
Ideally, the arborist conducting routine inspections will be ISA Certified and will also hold the
ISA Tree Risk Assessment Qualification(TRAQ) certified arborist.
Routine Inspection Recommendations
All public trees along the street ROW and in parks should be regularly inspected and maintained
according to the results of these regular inspections. When trees need additional maintenance,
they should be added to the work schedule immediately. The maintenance budget should also be
updated to reflect the additional work. Use asset management software such as TreeKeeper® to
update inventory data and schedule work records.
In addition to locating trees with unidentified defects, inspections also present an opportunity to
look for signs and symptoms of pests and diseases. Grand Island has a large population of trees
that are susceptible to pests and diseases, including ash (Fraxinus spp.), maple (Acer spp.), and
oak (Quercus spp.). Routine inspections can also be used to update or add to the 2021 inventory.
Keeping the inventory up to date is necessary to ensure that hazardous trees are handled in a
timely fashion, to help predict adequate budgets, staff, and equipment for upcoming years, and
to track progress toward the Town’s urban forestry goals.
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Ideally, Grand Island should perform routine inspections of inventoried trees by windshield
survey (inspections performed from a vehicle) in line with ANSI A300 (Part 9) annually and after
all severe weather events to identify defects with heightened risk, signs of pest activity, and
symptoms of disease. However, based on discussions with the Town’s tree managers, DRG
recommends that drive-by inspections be done concurrently with routine pruning work until
budgets allow for more frequent inspections. If the Town sticks to a five-year routine pruning
cycle, this would allow one-fifth of the inventoried population to be reassessed by drive-by
survey each year. Once priority pruning and removals are complete, there may be sufficient funds
available to conduct drive-by inventory updates on all Town trees annually.
Level 2 assessments should be done routinely as well, ideally every 5 years or less, to identify defects
and problems that are not readily noticeable during windshield (Level 1) surveys. Routine Level 2
inspections can be done as part of routine pruning, removal, and planting operations, or can be
done as part of a contracted re-inventory of the Town. Once priority pruning and removal work
is complete, there may be sufficient funding available to begin doing level 2 inventory updates.
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PROACTIVE
PRUNING

ROUTINE PRUNING CYCLE
The routine pruning cycle includes all low risk trees
that received a maintenance recommendation of
prune or routine prune. These trees pose some risk
but have a smaller defect size and/or a lower
probability of impacting a target. Over time,
routine
pruning
can
minimize
reactive
maintenance, limit instances of elevated risk, and
provide the basis for a robust risk management
program.
Based on Miller and Sylvester’s research (see side
panel, “Proactive Pruning”), DRG recommends a
five-year routine pruning cycle to maintain the
condition of the inventoried tree resource.
However, it is not always possible to remain
proactive with a five-year cycle based on budgetary
constraints, the size of the inventoried tree
resource, or both. In these cases, extending the
length of the routine pruning cycle is an option;
however, best practice is to not exceed a 10-year
pruning cycle. Tree condition has been shown to
deteriorate significantly after 10 years without
regular pruning as once-minor defects worsen,
reducing tree health and potentially increasing risk
(Miller and Sylvester 1981).
Routine Pruning Cycle Recommendations
DRG identified 6,748 (3,251 street and 3,497 park)
trees that should be included in the routine pruning
cycle as of the 2021 inventory. In future years, the
number of trees in the routine pruning cycle will
depend on a number of factors, including tree
removals and new plantings or regeneration which
have matured beyond the young tree training cycle.
Grand Island recently instituted a five-year routine
pruning cycle, and thus approximately 1,352 trees
should be routinely pruned each year. In the future,
the number of trees in the routine pruning cycle
will depend on a number of factors, including tree
removals and new plantings or regeneration which
have matured beyond the young tree training cycle.
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Relationship between tree condition and
years since previous pruning.
(adapted from Miller and Sylvester 1981)

Miller and Sylvester studied the pruning
frequency of 40,000 street trees in
Milwaukee, Wisconsin. Trees that had
not been pruned for more than 10 years
had an average condition rating 10%
lower than trees that had been pruned in
the previous several years. Their
research suggests that a five-year
pruning cycle is optimal for urban trees.
Routine pruning cycles help detect and
correct most defects before they reach
higher risk levels. DRG recommends
that pruning cycles begin in the first year
of the maintenance program.
DRG recommends two pruning cycles: a
young tree training cycle and a routine
pruning cycle. Newly planted trees will
enter the young tree training cycle once
they become established and will move
into the routine pruning cycle when they
reach maturity. A tree should be
removed and eliminated from the routine
pruning cycle when it outlives its
usefulness.
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Keep in mind that, while every tree should be assessed at least once during each rotation of the
five-year routine pruning cycle, not every tree will need pruning during each cycle. Therefore,
the cost of conducting routine pruning of one-fifth of the Town’s trees will fluctuate year to year
depending on the number of trees included in the cycle and the number and size of trees which
actually require pruning during that cycle.
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Figure 16. Trees recommended for inclusion in the routine pruning cycle as of the 2021 inventory.

Although DRG recommends maintaining a five-year routine pruning cycle, it is not always
possible to remain proactive with this maintenance due to budgetary or other constraints. If
necessary, Grand Island could shift to a longer routine pruning cycle up to but not exceeding ten
years. Since the Town does all their routine pruning in-house and the budget table included in
this report uses contractor pricing, the routine pruning cycle is not represented in the budget table
at the end of this section of the management plan. Instead, Table 8 provides estimates of the cost
of maintaining a routine pruning cycle of varying lengths, assuming the number of trees in the
cycle remains constant at 6,748. Note that Table 8 uses contractor pricing estimates and assumes
that all trees included in the routine pruning cycle require pruning during a single iteration of the
cycle and thus likely overestimates the cost of administering a routine pruning program using inhouse staff and equipment.
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Table 8. High-end cost estimate of routine pruning cycles of varying lengths
Annual Cost of Routine Pruning
Diameter

Cost/
Tree

5-Year Cycle
Trees/
Year

Cost

6-Year Cycle
Trees/
Year

Cost

7-Year Cycle
Trees/
Year

Cost

8-Year Cycle
Trees/
Year

Cost

9-Year Cycle
Trees/
Year

Cost

10-Year Cycle
Trees/
Year

Cost

1-5"

$62

38

$2,356

32

$1,984

27

$1,674

24

$1,488

21

$1,302

19

$1,178

6-10"

$126

527

$66,402

439

$55,314

377

$47,502

330

$41,580

293

$36,918

264

$33,264

11-15"

$183

374

$68,442

312

$57,096

267

$48,861

234

$42,822

208

$38,064

187

$34,221

16-20"

$223

206

$45,938

171

$38,133

147

$32,781

129

$28,767

114

$25,422

103

$22,969

21-25"

$275

119

$32,725

100

$27,500

85

$23,375

75

$20,625

67

$18,425

60

$16,500

26-30"

$312

55

$17,160

46

$14,352

40

$12,480

35

$10,920

31

$9,672

28

$8,736

31-35"

$415

18

$7,470

15

$6,225

13

$5,395

12

$4,980

10

$4,150

9

$3,735

>35"

$450

15

$6,750

12

$5,400

11

$4,950

9

$4,050

8

$3,600

8

$3,600

$206,004

967

$177,018

Totals

1,352

$247,243 1,127

848

$155,232

752

$137,553

678

$124,203

YOUNG TREE TRAINING CYCLE
Trees included in the young tree
training cycle are generally less than
8 inches DBH. These younger trees
may have branch structures that can
lead to potential problems as the
tree ages. Potential structural
problems
include
codominant
leaders, multiple limbs attaching at
the same point on the trunk, or
crossing/interfering limbs. If these
problems are not corrected, they
may worsen as the tree grows,
elevating its risk rating and creating
potential liability.
The recommended length of a
young tree training cycle is three
years because young trees tend to
grow at faster rates than mature
trees. The young tree training cycle
differs from the routine pruning
cycle in that the young tree training
cycle generally only includes trees
that can be pruned from the ground
with a pole pruner or pruning shear.
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Young Tree Training Cycle Recommendations
DRG recommends that Grand Island implement a three-year young tree training cycle beginning
in year one of the eight-year management plan. During the inventory, 1,681 trees were inventoried
and recommended for young tree training. Since the Town has so many young trees, the young
tree training cycle is vital for the future condition of the inventoried tree population. DRG
recommends that an average of 560 trees be trained with structural pruning each year. When new
trees are planted, they should enter the young tree training cycle after establishment, typically
within 2–3 years after planting. In future years, the number of trees in the young tree training cycle
will be based on tree planting efforts and growth rates of young trees.

TREE PLANTING AND STUMP REMOVAL
Grand Island has experienced significant tree loss over the past several decades for several
reasons. Invasive pests and disease, such as Dutch elm disease and emerald ash borer, have killed
many trees in the Town, and many more have been removed for new residential development and
solar farms. Trees also succumb annually to natural processes, such as extreme weather events,
drought, and natural mortality. Tree loss often results in negative consequences, including
reduced wildlife habitat and biodiversity, increased heating and cooling costs, and loss of revenue
due to a decrease in the aesthetic appeal of the Town. Therefore, a tree planting program designed
to, at minimum, replace removed or dead trees can help the Town compensate for tree loss and
eventually work toward growing its urban forest.
Tree Planting and Stump Removal Recommendations
During the 2021 inventory, a total of 1,000 vacant sites suitable for tree planting were identified.
However, the 2021 inventory did not comprehensively inventory all vacant sites, and many more
likely exist throughout the Town. Of the 1,000 vacant sites collected, 936 were suitable for a largestature tree, 13 were suitable for a medium stature tree, and 51 could only support a small stature
tree. The inventory also identified 212 stumps recommended for removal, with a wide range of
sizes from 3 to 50 inches in diameter. Stump removals should occur when convenient and should
be included in planting plans if the site would be feasible for planting after the stump is removed.
It is generally convenient to remove all stumps in areas with scheduled tree planting work, so all
available sites in an area can be stocked at once.
The Right Tree in the Right Place is a mantra for tree planting used by the Arbor Day Foundation
and many utility companies nationwide. Trees come in many different shapes and sizes, and often
change dramatically over their lifetimes. Before selecting a tree for planting, make sure it is the
right tree—know how tall, wide, and deep it will be at maturity. Equally important to selecting
the right tree is choosing the right spot to plant it. Blocking an unsightly view or creating shade
may be a priority, but it is important to consider how a tree may impact existing utility lines and
hardscape as it grows taller, wider, and deeper. If the tree at maturity will reach overhead lines,
or conflict with sidewalks and curbs, it is best to choose another tree or a different location. DRG
recommends that Grand Island site trees which will be large (greater than 50 feet tall at maturity)
in sites with a minimum dimension of no less than 8 feet between hardscape features and never
under or near overhead utilities. Trees which will be medium-sized (30 to 40 feet tall at maturity)
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should occupy sites with at least 6 feet between hardscape features and never under overhead
utilities. Trees which will be small at maturity (15 to 30 feet tall) can be placed in sites with as little
as 4 feet between hardscape features and may be located underneath overhead utilities. Further
planting site selection criteria can be found in the Grand Island Planting Plan prepared by DRG.
Vacant sites and stumps in 2021 were only collected along street ROW. However, the Town of
Grand Island is primarily interested in planting trees within parks. Grand Island has identified
the Linear Bike Path, other parks, and publicly owned gathering spaces as priorities for tree
planting. Secondary planting priorities include the Town center and areas where there is sparse
canopy, poor canopy continuity, or gaps in the existing urban canopy.
Although tree planting is an important goal for any community, removal or pruning of elevated
risk trees often takes precedence over tree planting. Due to the limited annual budget in Grand
Island, tree planting is not included in the eight-year maintenance plan at the end of this section.
However, as priority work is completed and more budget is available, or as grant money is secured
for planting projects, tree planting could easily be added to the annual maintenance plan. Tree
planting is further discussed in the Grand Island Planting Plan prepared by DRG.

MAINTENANCE SCHEDULE AND BUDGET
Utilizing the 2021 Grand Island tree inventory data, an annual maintenance schedule and budget
were developed detailing the recommended tasks to complete each year. DRG made budget
projections using industry knowledge and public bid tabulations. A complete table of estimated
costs for Grand Island’s eight-year tree management program is provided in Table 9. Following
this schedule can help shift tree maintenance activities from a reactive to a proactive tree care
program.
To implement the maintenance schedule, Grand Island’s tree maintenance budget should be:
•

No less than $387,869 for the first year of implementation.

•

No less than $241,310 for the second year.

•

No less than $172,517 for the third year.

•

No less than $136,995 for the fourth year.

•

No less than $109.945 for the fifth year.

•

Around $71,000 for the sixth and seventh years.

•

No less than $63,710 for the eighth year.
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Note that, because Table 9 was assembled using contractor pricing estimates, actual costs of
administering the eight-year maintenance program may be reduced by doing some or all the
scheduled work in-house. However, Table 9 does not include all tree care tasks that could or
should be undertaken by the Town. Additional work such as tree planting, pesticide treatments,
and staff training may be beneficial to add into the work schedule as budgets allow. Grand Island
currently allocates around $130,000 annually for contract work on their tree resource. Budgets in
the first several years of the plan are higher and vastly exceed the standard $130,000 due to the
need to expediently prune or remove elevated risk trees. The annual budget decreases over time
as the backlog of tree and stump removals is dealt with, until in year five the estimated budget
falls below the standard $130,000. At that point, additional work, such as tree planting or invasive
species management, could be added to the schedule. If routing efficiencies and/or contract
specifications allow more tree work to be completed in a given year, or if this maintenance
schedule requires adjustment to meet budgetary or other needs, then it should be modified
accordingly. Unforeseen situations such as severe weather events may arise and change the
maintenance needs of trees. If maintenance needs change, then budgets, staffing, and equipment
should be adjusted to meet the new demand.
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Table 9. Estimated budget for recommended eight-year tree resource management program
Activity Cost
Activity

High Priority
Removals

Year 1

Diameter

Cost/Tree

1-5"

$90

6-10"

$225

11-15"

Cost

Count

Cost

Count

Year 5

Cost

Count

Year 6

Cost

Count

Year 7

Cost

Count

Year 8

Cost

Count

Cost

Eight-Year
Cost

$0

$0

$0

$0

$0

$0

$0

5

$1,125

$0

$0

$0

$0

$0

$0

$0

$1,125

$575

7

$4,025

$0

$0

$0

$0

$0

$0

$0

$4,025

16-20"

$1,080

5

$5,400

$0

$0

$0

$0

$0

$0

$0

$5,400

21-25"

$1,820

4

$7,280

$0

$0

$0

$0

$0

$0

$0

$7,280

26-30"

$2,430

2

$4,860

$0

$0

$0

$0

$0

$0

$0

$4,860

31-35"

$2,900

$0

$0

$0

$0

$0

$0

$0

$0

$0

>35"

$3,900

1

$3,900

$0

$0

$0

$0

$0

$0

$0

$3,900

24

$26,590

$0

$26,590

0

$0

1-5"

$90

$0

6-10"

$225

$0

52

$11,700

11-15"

$575

$0

100

$57,500

16-20"

$1,080

85

$91,800

21-25"

$1,820

42

26-30"

$2,430

31-35"

$2,900

>35"

$3,900

0

$0

$0

0

$0

0

$0

0

$0

0

$0

0

$0

$0

$0

$0

$0

$0

$0

100

$22,500

$0

$0

$0

$0

$0

$34,200
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$25,300

$0

$0

$0

$0

$0

$82,800

$0

$0

$0

$0

$0

$0

$0

$91,800

$76,440

$0

$0

$0

$0

$0

$0

$0

$76,440

19

$46,170

$0

$0

$0

$0

$0

$0

$0

$46,170

5

$14,500

$0

$0

$0

$0

$0

$0

$0

$14,500

10

$39,000

$0

$0

$0

$0

$0

$0

$0

$39,000

161

$267,910

152

$69,200

144

$47,800

0

$0

0

$0

0

0

0

$0

$384,910

$0

41

$3,690

$3,690

$29,250

82

$18,450

$81,450

$0

$0

$0

$0

6-10"

$225

$0

$0

$0

$0

20

$4,500

11-15"

$575

$0

$0

$0

80

$46,000

111

$63,825

$0

$0

$0

$109,825

16-20"

$1,080

$0

$0

40

$43,200

54

$58,320

$0

$0

$0

$0

$101,520

21-25"

$1,820

$0

18

$32,760

10

$18,200

$0

$0

$0

$0

$0

$50,960

26-30"

$2,430

$0

15

$36,450

$0

$0

$0

$0

$0

$0

$36,450

31-35"

$2,900

$0

6

$17,400

$0

$0

$0

$0

$0

$0

$17,400

>35"

$3,900

$0

3

$11,700

$0

$0

$0

$0

$0

$0

$11,700

$0

42

$98,310

$22,140

$412,995

50

$61,400

134

$104,320

131

$68,325

$0

$0

$90

0

$0

$0

1-5"

Activity Total(s)

Stump Removals

Count

Year 4

$0

Activity Total(s)

Low Priority Removals

Cost

Year 3

$0

Activity Total(s)

Moderate Priority
Removals

Count

Year 2

130

130

$29,250

$29,250

130

130

$29,250

123

1-5"

$50

$0

$0

$0

2

$100

2

$100

3

$150

3

$150

2

$100

$600

6-10"

$100

$0

$0

$0

10

$1,000

11

$1,100

10

$1,000

10

$1,000

10

$1,000

$5,100

11-15"

$125

$0

$0

$0

12

$1,500

12

$1,500

12

$1,500

11

$1,375

11

$1,375

$7,250

16-20"

$195

$0

$0

$0

7

$1,365

7

$1,365

8

$1,560

7

$1,365

7

$1,365

$7,020

21-25"

$250

$0

$0

$0

4

$1,000

5

$1,250

5

$1,250

5

$1,250

4

$1,000

$5,750

26-30"

$310

$0

$0

$0

4

$1,240

3

$930

3

$930

3

$930

3

$930

$4,960

31-35"

$375

$0

$0

$0

1

$375

1

$375

1

$375

1

$375

1

$375

$1,875

>35"

$425

3

$1,275

$4,675

41

$7,420

$37,230

Activity Total(s)

Community Forestry Management Plan

$0
0

$0

$0
0

$0

0

$0

2

$0

42

41

$850
$7,430

2

43

$850
$7,470

2

44

$850
$7,615

2

42

$850
$7,295

May 2022

Activity Cost
Activity

High Priority Pruning

Year 1

Moderate Priority
Pruning

Activity Total(s)
Young Tree Training
(3-year Cycle)
Activity Total(s)

Count

Count

$0

$0

$0

$0

$0

$0

6-10"

$126

$0

$0

$0

$0

$0

$0

$0

$0

$0

11-15"

$183

1

$183

$0

$0

$0

$0

$0

$0

$0

$183

16-20"

$223

$0

$0

$0

$0

$0

$0

$0

$0

$0

21-25"

$275

6

$1,650

$0

$0

$0

$0

$0

$0

$0

$1,650

26-30"

$312

1

$312

$0

$0

$0

$0

$0

$0

$0

$312

31-35"

$415

3

$1,245

$0

$0

$0

$0

$0

$0

$0

$1,245

>35"

$450

3

$1,350

$0

$0

$0

$0

$0

$0

$0

$1,350

14

$4,740

$0

$4,740

1-5"

$62

$0

$0

6-10"

$126

$0

$0

11-15"

$183

$0

16-20"

$223

$0

21-25"

$275

26-30"

$312

57

31-35"

$415

60

>35"

$450

Drive-by
Assessment
Walk-by
Assessment

$1

Activity Grand Total
Cost Grand Total
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$0

0

Cost

Count

$0

0

Cost

$0

Count

0

Cost

$0

$0

$0

$0

$0

$0

$0

7

$882

$0

$0

$0

$0

$0

$882

$0

28

$5,124

$0

$0

$0

$0

$0

$5,124

$0

107

$23,861

$0

$0

$0

$0

$0

$23,861

$0

$33,000

30

$8,250

$0

$0

$0

$0

$0

$41,250

$17,784

50

$15,600

$0

$0

$0

$0

$0

$0

$33,384

$24,900

$0

$0

$0

$0

$0

$0

$0

$24,900
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$20,700

$0

$0

$0

$0

$0

$0

$0

$20,700

163

$63,384

170

$48,600

172

$38,117

0

$0

$150,101

1,790

$1,790

1,789

$1,789

1,790

$1,790

1,789

$5

$45

0

Count

120

$0
0

all sizes

$0

Cost

Eight-Year
Cost

$0

0

Count

Year 8

$0

$0

Cost

Year 7

$0

0

Count

Year 6

$62

$0

Cost

Year 5

1-5"

0

Cost

Year 4

Cost/Tree

Activity Total(s)

Routine Inspection

Cost

Year 3

Diameter

Activity Total(s)

Count

Year 2

$0

$0
0

$0

$0
0

$0

0

$0

$8,948

8,948

$8,948

$42,950

$0

1,790

$8,950

1,790

$8,950

1,790

$8,950

1,790

$8,950

$35,800

$0

1,790

$8,950

1,790

$8,950

1,790

$8,950

1,790

$8,950

$35,800

560

$25,200

560

$25,200

561

$25,245

560

$25,200

$201,735

560

$25,200

560

$25,200

561

$25,245

560

$25,200

$201,735

561

$25,245

561

$25,245

560

$25,200

560

$25,200

561

$25,245

737

2,524
$136,995
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0

8,948

$25,200

$172,517

$0

$8,948

560

$241,310

0

8,948

$25,200

$387,869

$0

$8,948

560

926

0

8,948

$25,245

924

$0

$1,789

561

923

0

2,524
$109,945

2,523
$71,015

2,514
$70,740

6,034
$63,710

$1,254,101
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CONCLUSIONS
When properly maintained, the valuable benefits trees provide over their lifetime can far exceed
the time and money invested in planting, pruning, and inevitably removing them. The 10,169
public trees inventoried provide $25,503 in estimated annual economic value across three specific
functions: pollution removal, runoff reduction, and carbon sequestration. These trees store 5,100
tons of carbon valued at nearly $870,000 and have a replacement value of over $10 million.
Implementing the components of the eight-year maintenance plan laid out in this document will
help to further grow the benefits provided by Grand Island’s tree resource over time while
shrinking the costs associated with managing the tree resource.
The maintenance program laid out here is ambitious and may be a challenge to complete in eight
years, although the work becomes easier after all high priority tree maintenance is completed.
This Community Forestry Management Plan could potentially help advocate for an increased urban
forestry budget to fund the recommended maintenance activities. Getting started is the most
difficult part because of the expensive maintenance in the first year, which represents the
transition from reactive maintenance to proactive maintenance. However, significant investment
early on can reduce tree maintenance costs over time.
As the urban forest grows, the benefits enjoyed by the Town of Grand Island and its residents
will increase as well. Inventoried trees are only a fraction of the total trees in Grand Island when
including private property, which is why it is important to also incentivize private landowners
to care for their trees and to plant new ones. The Town’s urban forestry program is well on its
way to creating a sustainable and resilient public tree resource, and can stay on track by setting
goals, updating inventory data to check progress, and setting more ambitious goals once initial
goals are complete.
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EVALUATING AND UPDATING THIS PLAN
This
Community
Forestry
Management
Plan
provides
management priorities for the
next eight years, and it is
important to update the tree
inventory using TreeKeeper® as
work is completed, so the software
can provide updated species
distribution and benefit estimates.
This empowers Grand Island to
self-assess the Town’s progress
over time and set goals to strive
toward by following the adaptive
management cycle (depicted to
the right).

GOALS AND ACTION ITEMS
A summary of goals, timeframes, and action items to complete each goal is provided here for the
convenience of Grand Island’s tree care experts. Many of these goals are interrelated, and work
on one may help to accomplish others. Grand Island has many diverse tree-care-related goals and
completing all of them within an eight-year timeframe may not be possible. If any goals must be
worked on over a longer period, the timeframe may be changed accordingly. Similarly, if
different or additional action items are needed to complete a goal, they should also be changed.
Finally, Grand Island may identify additional goals as they work toward growing their urban
forestry program, and this list should be updated regularly to reflect new goals, timeframes, and
action items.
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Table 10. Goals, timeframe, and action items for Grand Island’s urban forestry program
Goal
Complete priority tree maintenance
tasks

Timeframe
•

1-3 years

•
•

Reduce risk associated with Town trees

•

ongoing

•
•

Establish young tree training program

•

1–3 years

•
•

Update tree inventory

•

ongoing

•

•

add new trees as they are planted
remove or edit trees to stumps or vacant sites as
they are removed
remove or edit stumps to vacant sites as they are
removed
plan to conduct a full re-inventory within the next
5-10 years
apply for planting grants

•

secure or set aside necessary funding

•

identify high priority locations for planting
identify suitable planting sites in high priority
locations
hire contractors or train staff on tree planting

•
•
•

Establish planting program

5–8 years

•
•

Approve a tree ordinance
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Action Items
secure funding to remove or prune elevated risk
trees
remove elevated risk trees recommended for
removal
prune elevated risk trees recommended for
pruning
routinely inspect Town trees for defects which
may elevate risk
continue routine pruning program
train young trees to prevent structural problems
which may elevate risk
secure or set aside necessary funding
hire contractors or train staff on structural
pruning techniques
divide Town into thirds and prune young trees in
1/3 of Town each year
edit inventoried trees as work is completed

•

coordinate with volunteer groups to provide
watering services during tree establishment

•

•

set goals for annual planting (i.e., replace
removed trees, x trees annually, x trees by set
date, etc.)
determine essential inclusions

•

review and revise existing draft

•

present to Town council

•

advocate for a vote on the ordinance
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Goal
Continue Arbor Day celebrations

Timeframe

Action Items
•

ongoing

•

coordinate between departments
provide public education on tree planting, care,
and benefits
source seedlings to hand out to citizens

•

plant trees on Town properties

•

establish tree care ordinance
coordinate with Town leaders and state Urban
and Community Forester

•

Apply for Tree City USA status

3–5 years

•

Educate citizens about trees

ongoing

•

apply for Tree City USA status
(https://www.arborday.org/programs/treecityusa)

•

provide free presentations or classes during Arbor
Day celebrations
post urban forestry updates to Town websites
provide approved tree planting lists and do-notplant lists
table or provide educational fliers at Welcome
Center
plant only small stature trees (15–30 feet tall at
maturity) below utility lines

•
•
•

Reduce conflicts with utilities and
infrastructure

Improve tree cover in parks and on
public properties
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•

plant medium stature trees (30–40 feet tall at
maturity) at least 20 feet from utility lines

•

plant large stature trees (40+ feet fall at maturity)
at least 40 feet from utility lines

•

routinely prune Town trees to minimize conflicts
with utilities, signs, and buildings

•
•

locate trees to avoid blocking important road
signage
plant trees at least:

•

5 feet from underground utilities

•

10 feet from driveways

•

15 feet from utility poles

•

15 feet from buildings

•

20 feet from stop signs

•

20 feet from fire hydrants

•

30 feet from intersections

•

identify parks and public properties with greatest
occupancy rates and greatest need of trees

•
•

identify suitable planting sites in these high
priority areas
select tree species well suited to site conditions

•

install trees using best practices

•

maintain young trees on a regular basis
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Goal
Compensate for ash decline due to
emerald ash borer

Timeframe
•

ongoing

•
•
•

Increase tree species and genus
diversity

•

ongoing

•

Prepare for future invasive species
threats

update approved planting list and do not plant
list to correspond to species and genus data

•

plant a greater variety of tree species and genera
draft an invasive species management plan using
guidance from DRG's Grand Island Invasive
Species Management Plan
identify likely areas for invasive species
establishment
routinely monitor high-priority areas to identify
new invasions early
manage new invasive species in ways which are
cost-efficient, environmentally sound, and socially
acceptable
routinely check with organizations like the United
States Department of Agriculture (USDA) and the
western New York Partnership for Regional
Invasive Species Management (WNY PRISM) for
updates on invasive species in your area
determine which organizations or entities own
land within the Town center
coordinate with identified organizations or
entities to develop plan
incorporate tree planting, native plant
landscaping, and other green infrastructure to
create an inviting and walkable Town center
identify key entrances from throughroutes into
the Town proper

•

1–3 years

•
•

•

•

3–5 years

•
•

Make gateways to Town more inviting
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replant with non-host species
routinely analyze species and genus composition
of the urban forest
identify species and genera which are
overabundant

•

•

Beautify Town center

Action Items
remove dead and dying ash trees on public
property which pose a hazard
continue to treat high-value ash trees on public
property to prevent EAB
identify additional high-value ash trees to treat

•

strategically redevelop these areas for ease of use
for pedestrians and vehicle traffic

•

incorporate tree planting, native plant
landscaping, and other green infrastructure to
create an inviting entry to the Town

May 2022

Goal
Select "Right Tree for the Right Place"

Timeframe
•

ongoing

•
•

Create an approved tree species
planting list

•

1–3 years

•
•

Create and enforce a do not plant list

•

1–3 years
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use list to guide tree planting decisions
identify tree species and genera which are
overabundant in Town

•

identify tree species which are susceptible to
current or future invasive species threats

•
•

identify tree species which are known to be
invasive in the area
create a list of these undesirable species

•

distribute list on Town websites

•

use list to guide tree planting decisions
update list as needed when species and genus
distribution shift or as new information on
invasive species is available

•
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Action Items
analyze site conditions before planting and select
trees well suited to the site
select trees which will not outgrow available
space at maturity
create and maintain approved planting lists and
do not plant lists based on species and genera
prevalence and presence of invasive threats
modify DRG provided potential planting list
using Town information
distribute list on Town websites
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GLOSSARY
address (data field): The address number was recorded based on parcel data within the GIS data
collection program and confirmed with visual observation of the actual address number posted
on a building at the inventoried site. In instances where there was no posted address number on
a building or sites were located by vacant lots with no GIS parcel addressing data available, the
address number assigned was matched as closely as possible to opposite or adjacent addresses
by the arborist(s) and the suffix field (assigned address field) was set to “X”.
air pollution removal: In i-Tree Eco, air pollution removal refers to the removal of ozone (O3),
sulfur dioxide (SO2), nitrogen dioxide (NO2), carbon monoxide (CO), and particulate matter less
than 2.5 microns (PM2.5).
American National Standards Institute (ANSI): ANSI is a private, nonprofit organization that
facilitates the standardization work of its members in the United States. ANSI’s goals are to
promote and facilitate voluntary consensus standards and conformity assessment systems, and
to maintain their integrity.
ANSI A300: Tree care performance parameters established by ANSI that can be used to develop
specifications for tree maintenance.
arboriculture: The art, science, technology, and business of commercial, public, and utility tree
care.
assigned address (data field): see suffix
avoided runoff: In i-Tree Eco, avoided runoff measures the amount of surface runoff avoided
when trees intercept rainfall during precipitation events.
canopy: Branches and foliage that make up a tree’s crown.
canopy cover: As seen from above, it is the area of land surface that is covered by tree canopy.
carbon monoxide (CO): A colorless, odorless, highly toxic gas formed as a result of the
incomplete combustion of a carbon or carbon compound.
carbon sequestration: The capture and storage of carbon from the Earth’s atmosphere. In i-Tree
Eco, carbon sequestration is calculated as an annual functional benefit of trees.
carbon storage: Storage of carbon in plant tissue. In i-Tree Eco, carbon storage is calculated as a
structural benefit over the lifetime of the tree.
clean (secondary maintenance required): The tree has dead or diseased parts greater than 2
inches in diameter which should be removed to improve tree health, appearance, and to reduce
associated risk.
comments (data field): Additional comments on the state of the inventoried site. Comments may
include additional defects that were significant but not the primary defect, explanations for why
further inspection is needed, and other general information considered important by the
inventory arborist.
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commercial (land use): Land used for the buying and selling of commercial goods. This land use
type includes stores, restaurants, hospitals, and other businesses which provide goods or services
for a fee. Although churches do not necessarily fall under this category, they were included under
the umbrella of commercial land.
community forest: see urban forest.
condition (data field): The general condition of each tree rated during the inventory according
to categories adapted from the International Society of Arboriculture’s rating system.
cycle: Planned length of time between vegetation maintenance activities.
dead (condition rating): A dead tree shows no signs of life.
defect: See structural defect.
defect (data field): The primary defect noted by the inventory arborist. Defects include missing
or decayed wood, dead or dying parts, broken or hanging branches, weakly attached branches
and codominant stems, cracks, root problem, tree architecture, other, and none.
diameter: See tree size.
diameter at breast height (DBH): See tree size.
extreme risk tree: Applies in situations where tree failure is imminent, there is a high likelihood
of impacting the target, and the consequences of the failure are “severe.” In some cases, this may
mean immediate restriction of access to the target zone area in order to prevent injury.
failure: In terms of tree management, failure is the breakage of stem or branches, or loss of
mechanical support of the tree’s root system.
failure size (data field): The size of the portion of a tree for which risk was assessed during the
inventory.
fair (condition rating): A fair tree has minor problems that may be corrected with time or
corrective action.
front (side): The side of a parcel facing the address street.
functional benefit: In i-Tree Eco, a benefit which is due to the physiological processes carried out
by trees, calculated on an annual basis.
further inspection (data field): Notes that a specific tree may require an annual inspection for
several years to make certain of its maintenance needs. A healthy tree obviously impacted by
recent construction serves as a prime example. This tree will need annual evaluations to assess
the impact of construction on its root system. Another example would be a tree with a defect
requiring additional equipment for investigation.
genus: A taxonomic category ranking below a family and above a species and generally
consisting of a group of species exhibiting similar characteristics. In taxonomic nomenclature,
the genus name is used, either alone or followed by a Latin adjective or epithet, to form the
name of a species.
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geographic information system (GIS): A technology that is used to view and analyze data from
a geographic perspective. The technology is a piece of an organization’s overall information
system framework. GIS links location to information (such as people to addresses, buildings to
parcels, or streets within a network) and layers that information to provide a better
understanding of how it all interrelates.
global positioning system (GPS): GPS is a system of earth-orbiting satellites that make it possible
for people with ground receivers to pinpoint their geographic location.
good (condition rating): A tree in good condition shows no major problems.
grow space size (data field): The r root space available between hardscape features as measured
parallel to the street. In parks, the longest dimension of the estimated root space.
grow space type (data field): Categorization of the type of growing space in which a site is
located, including median, open space, planting strip, well/pit, or wooded space.
high risk tree: The high-risk category applies when consequences are “significant” and likelihood
is “very likely” or “likely,” or consequences are “severe” and likelihood is “likely.” In a
population of trees, the priority of high-risk trees is second only to extreme-risk trees.
industrial (land use): Land used to produce goods. Factories, warehouses, and associated
parking are included in this land use.
insect/disease monitoring (further inspection): A tree which requires additional inspection by
an entomologist or tree disease specialist to determine whether or not there is an emergent pest
or disease present.
invasive tree: A tree species that is out of its original biological community. Its introduction into
an area causes or is likely to cause economic or environmental harm, or harm to human health.
An invasive, exotic tree has the ability to thrive and spread aggressively outside its natural range.
An invasive species that colonizes a new area may gain an ecological edge since the insects,
diseases, and foraging animals that naturally keep its growth in check in its native range are not
present in its new habitat.
inventory: See tree inventory.
inventory date (data field): Date a site was collected.
i-Tree Eco: i-Tree Eco is a street tree management and analysis tool that uses tree inventory data
to quantify the dollar value of annual environmental benefits, including runoff reduction, air
pollution reduction, and carbon sequestration, as well as life-long structural benefits trees
provide, including carbons storage and structural value.
i-Tree Streets: i-Tree Streets is a street tree management and analysis tool that uses tree inventory
data to quantify the dollar value of annual environmental and aesthetic benefits: energy
conservation, air quality improvement, CO2 reduction, stormwater control, and property value
increase. While i-Tree Streets was not used for the tree benefits analysis in this management plan,
it is still used as the basis for the tree benefits tab in TreeKeeper®.
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i-Tree Tools: State-of-the-art, peer-reviewed software suite from the USDA Forest Service that
provides urban forestry analysis and benefits assessment tools. The i-Tree Tools help
communities of all sizes to strengthen their urban forest management and advocacy efforts by
quantifying the structure of community trees and the environmental services that trees provide.
land use (data field): Use that the land adjacent to a site is put to, including residential,
commercial, industrial, park, or public grounds.
large (grow space size): Site with a minimum dimension of at least 8 feet between hardscape
features. Suitable for large sized mature trees.
level 3 assessment (further inspection): A more in-depth assessment than the level 2 assessment
conducted during the inventory which requires specialized equipment or training to complete.
low-risk tree: The low-risk category applies when consequences are “negligible” and likelihood
is “unlikely”; or consequences are “minor” and likelihood is “somewhat likely.” Some trees with
this level of risk may benefit from mitigation or maintenance measures, but immediate action is
not usually required.
mapping coordinates (data field): Helps to locate a tree; X and Y coordinates were generated for
each tree using GPS.
median (grow space type): Strip of landscaped area which divides lanes of traffic. The center of
traffic circles is included in this grow space type.
median (side): Site located between lanes of traffic, between parking spaces, or within
roundabouts or cul-de-sacs.
medium (grow space size): Site with a minimum dimension of at least 6 feet and a maximum
dimension below 8 feet between hardscape features. Suitable for medium sized mature trees.
moderate risk tree: The moderate-risk category applies when consequences are “minor” and
likelihood is “very likely” or “likely”; or likelihood is “somewhat likely” and consequences are
“significant” or “severe.” In populations of trees, moderate-risk trees represent a lower priority
than high- or extreme-risk trees.
monoculture: A population dominated by one single species or very few species.
multi-stem tree (data field): Indicates whether a tree has multiple trunks splitting less than 1 foot
above ground level. For this inventory, multi-stem trees were measured below the trunk split or
at ground level in cases where multiple stems originated from a branching point below grade.
multi-year annual (further inspection): Designates a tree which should be inspected annually or
biannually to monitor a defect for improvement or degradation.
nitrogen dioxide (NO2): Nitrogen dioxide is a compound typically created during the
combustion processes and is a major contributor to smog formation and acid deposition.
none (risk rating): Equal to zero. It is used only for planting sites and stumps, or as a residual
risk rating when a tree is recommended for removal.
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open space (grow space type): Unrestricted, maintained growing space located behind the
sidewalk, if sidewalk is present, or behind the curb of a street if sidewalk is not present. Most
sites within privately owned lawns fall into this grow space type.
ordinance: See tree ordinance.
overhead utilities (data field): Designates the presence of any overhead utility lines including
primary and secondary electrical distribution lines, telecommunication lines, service drops,
streetlight supply lines, etc. within the airspace around or in a tree’s crown.
ozone (O3): A strong-smelling, pale blue, reactive toxic chemical gas with molecules of three
oxygen atoms. It is a product of the photochemical process involving the Sun’s energy. Ozone
exists in the upper layer of the atmosphere as well as at the Earth’s surface. Ozone at the Earth’s
surface can cause numerous adverse human health effects. It is a major component of smog.
park (land use): Open land set aside for public recreation.
park name (data field): The park or public grounds on which a site was located. If a site was
within the street ROW, the park name field was set to N/A.
particulate matter (PM2.5): A major class of air pollutants consisting of tiny solid or liquid particles
of soot, dust, smoke, fumes, and mists.
planting strip (grow space type): Also known as a tree lawn, a strip of landscaped area located
between the sidewalk and the road.
plant tree (primary maintenance required): Used only for sites which do not currently host a
tree, but which could be viable planting sites. Indicates the need to plant a tree.
poor (condition rating): A tree in poor condition has major problems that are irrecoverable.
primary maintenance required (data field): The type of tree work recommended to reduce
immediate risk or fulfill other goals.
prune (primary maintenance required): The tree needs priority pruning to remove dead limbs,
provide clearance, remove an obstruction, or thin or restore the canopy.
pruning: The selective removal of plant parts to meet specific goals and objectives.
public grounds (land use): Public land used for purposes other than public recreation (see park).
Includes City offices or publicly owned lots.
raise (secondary maintenance required): The tree has limbs which are obstructing pedestrian or
vehicle traffic or obscuring streetlights, signs, or signals. These limbs should be raised to provide
appropriate clearance and reduce associated risk.
rear (side): The side of the parcel opposite of the address street.
reduce (secondary maintenance required): The tree has limbs which are interfering with
overhead utilities or nearby buildings. These limbs should be reduced to provide appropriate
clearance and reduce associated risk.
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remove (primary maintenance need): Data field collected during the inventory identifying the
need to remove a tree. Trees designated for removal have defects that cannot be cost-effectively
or practically treated. Most of the trees in this category have a large percentage of dead crown.
replacement value: In i-Tree Eco, the compensatory value calculated based on the local cost of
having to replace a tree with a similar tree.
residential (land use): Privately owned land used to house people. Includes apartments, condos,
and single-family homes.
residual risk (data field): The risk rating of a tree after the recommended primary maintenance
has been carried out. Residual risk may be equal to but never greater than the original risk rating.
resilience: The ability of a community to absorb disturbance and reorganize while undergoing
change to retain essentially the same function, structure, identity, and feedbacks as prior to the
disturbance.
resistance: The ability of a community to remain unchanged when challenged by a disturbance
such as pests, severe weather, or climate change.
restore (secondary maintenance required): A tree which needs special pruning to restore the
crown and improve tree health, generally due to dieback or damage in the crown.
right-of-way (ROW): strips of land along each side where shoulders, curbs, gutters, sidewalks or
drainage swales exist. Area in which street trees were inventoried during the inventory.
risk: Combination of the probability of an event occurring and its consequence.
risk assessment complete (data field): Indicates whether the arborist was able to complete a
Level 2 qualitative risk assessment. Arborists may not be able to fully assess tree risk due to
embankments, homeowner conflicts, fences, or other obstacles to getting a 360 degree view of the
tree.
risk rating (data fields): Level 2 qualitative risk assessment will be performed on the ANSI A300
(Part 9) and the companion publication Best Management Practices: Tree Risk Assessment, published
by International Society of Arboriculture (2011). Trees can have multiple failure modes with
various risk ratings. One risk rating per tree will be assigned during the inventory. The failure
mode having the greatest risk will serve as the overall tree risk rating. The specified time period
for the risk assessment is one year.
routine prune (primary maintenance required): The tree requires no immediate pruning but
should be included in a routine pruning cycle to maintain condition over time.
secondary maintenance required (data field): A further description of the work needed to reduce
immediate risk when the primary maintenance need is prune.
side (data field): Each site is assigned a side value to aid in locating the site. Side values include:
front, side, median (includes islands), and rear based on the site’s location in relation to the assigned
address.
side (side): Site is located on either side of the lot that is between the front and rear.
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site: Any point for which data was recorded during the inventory, including trees, vacant sites,
and stumps.
small (grow space size): Site with a minimum dimension of less than 6 feet between hardscape
features. Potential suitable for small-sized mature trees.
species (data field): Fundamental category of taxonomic classification, ranking below a genus or
subgenus, and consisting of related organisms capable of interbreeding.
stem: A woody structure bearing buds and foliage and giving rise to other stems.
street trees: trees growing along public street right- of-way and managed by the town
structural benefit: In i-Tree Eco, a benefit which is produced by the physical arrangement and
composition of trees and tree parts and which is calculated as an aggregate over the lifetime of a
tree.
structural defect: A feature, condition, or deformity of a tree or tree part that indicates weak
structure and contributes to the likelihood of failure.
structural value: See replacement value.
stump removal (primary maintenance required): Indicates a stump that should be removed.
suffix (data field): Data field indicating whether the address was assigned by the arborist.
sulfur dioxide (SO2): A strong-smelling, colorless gas that is formed by the combustion of fossil
fuels. Sulfur oxides contribute to the problem of acid rain.
thin (secondary maintenance required): The tree has very densely spaced limbs in the crown
which should be thinned to improve tree health, provide appropriate air flow within the crown,
and improve tree aesthetics.
topping: Characterized by reducing tree size using internodal cuts without regard to tree health
or structural integrity; this is not an acceptable pruning practice.
train (primary maintenance required): A young or small size tree that requires routine structural
pruning to ensure good form as it grows.
TRAQ-risk rating (data fields): see risk rating
tree: A tree is defined as a perennial woody plant that may grow more than 20 feet tall.
Characteristically, it has one main stem, although many species may grow as multi-stemmed
forms.
tree benefit: An economic, environmental, or social improvement that benefits the community
and results mainly from the presence of a tree. The benefit received has real or intrinsic value
associated with it.
tree inventory: Comprehensive database containing information or records about individual
trees typically collected by an arborist.
tree lawn: see planting strip.
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tree ordinance: Tree ordinances are policy tools used by communities striving to attain a healthy,
vigorous, and well-managed urban forest. Tree ordinances simply provide the authorization and
standards for management activities.
tree pit: see well/pit.
tree size (data field): A tree’s diameter measured to the nearest inch in 1-inch size classes at
4.5 feet above ground, also known as diameter at breast height (DBH) or diameter.
tree well: see well/pit.
urban forest: All the trees within a municipality or a community. This can include the trees along
streets or rights-of-way, in parks and greenspaces, in forests, and on private property.
volunteer: A tree that was not intentionally planted, but rather grew naturally in a location and
has been allowed to remain as part of the maintained landscaping.
ward (data field): The Albany Ward within which a site falls.
well/pit (grow space type): A growing space completely surrounded by hardscape, typically
sidewalk, and generally constrained in area in all dimensions.
wooded space (grow space type): An unmaintained area typically located behind the curb or
sidewalk and usually hosting volunteer trees.
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APPENDIX A
DATA COLLECTION AND SITE LOCATION METHODS
DATA COLLECTION METHODS
DRG collects tree inventory data using their proprietary GIS software, called Rover, loaded onto
pen-based field computers. At each site, the following data fields were collected:
●
●
●
●
●
●
●
●
●
●
●

Address
Comments
Condition
Defect
Failure Size
Further Inspection Required
Grow Space Size
Grow Space Type
Inventory Date
Land Use
Multi-Stem Tree

●
●
●
●
●
●
●
●
●
●
●

Overhead Utilities
Park Name
Primary Maintenance Required
Residual Risk
Risk Assessment Complete
Secondary Maintenance Required
Side
Species
Suffix
TRAQ-Risk Rating
Tree Size*

* measured in inches in diameter at 4.5 feet above ground or diameter at breast height (DBH]).
The knowledge, experience, and professional judgment of DRG’s arborists ensure the high
quality of inventory data.

SITE LOCATION METHODS
Equipment and Base Maps
Inventory arborists use FZ-G1 Panasonic Toughpad® units with internal GPS receivers.
Geographic information system (GIS) map layers are loaded onto these units to help locate sites
during the inventory. The table, below, lists these base map layers, along with each layer’s source
and format information.
Data Source

Shapefile Avineon, Inc.

Aerial Imagery Avineon,
Inc.
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STREET ROW SITE LOCATION
Individual street ROW sites were located using a methodology that identifies sites by address
number, street name, side, and on street. This methodology was used to help ensure consistent
assignment of location.
Address, Suffix, Street, and On Street

Sites in medians were assigned an address number by the arborist in Rover
using parcel and streets geographical data. Each segment was numbered
with an assigned address that was interpolated from addresses facing that
median and addressed on that same street as the median. If there were
multiple medians between cross streets, each segment was assigned its own
address.
The street assigned to a site was determined by parcel addressing
information as the address was. On street was assigned to each site based on
the nearest street centerline.

Rear

Side

Side

Sites were assigned an address based on the parcel nearest to the site
location. Where there was no GIS parcel addressing data available for sites
located adjacent to a vacant lot, or adjacent to an occupied lot without a
posted address number, the arborist used their best judgment to assign an
address number based on nearby addresses. An “X” was then added to the
suffix or assigned address field in the data to indicate that the address for the
site was filled manually.

Front
Street ROW
Median
Street ROW

Side
Each site was assigned a side, including front, side, median, or rear based on the site’s location in
relation to the lot’s street frontage. The front is the side facing the address street. Side is either side
of the lot that is between the front and rear. Median indicates a median or island surrounded by
pavement. The rear is the side of the lot opposite of the address street. The on street and street
generally do not match for sites with a side of side or rear.

PARK AND PUBLIC SPACE SITE LOCATION
Park and/or public space site locations were collected using the same methodology as street ROW
sites, however nearly all of them have the “Assigned Address” field set to ‘X’ and have the “Park
Name” data field filled. All sites within a park were assigned the side value of front.
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Site Location Example

Corner Lot A

Corner Lot B

Corner Lot A

Corner Lot B

Address/Street Name:
Side:
On Street:

205 Hoover St.
Side
Taft St.

Address/Street Name:
Side:
On Street:

226 E Mac Arthur St.
Side
Davis St.

Address/Street Name:
Side:
On Street:

205 Hoover St.
Side
Taft St.

Address/Street Name:
Side:
On Street:

226 E Mac Arthur St.
Front
E Mac Arthur St.

Address/Street Name:
Side:
On Street:

205 Hoover St.
Side
Taft St.

Address/Street Name:
Side:
On Street:

226 E Mac Arthur St.
Front
E Mac Arthur St.

Address/Street Name:
Side:
On Street:

205 Hoover St.
Front
Hoover St.
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i-TREE ECO METHODOLOGY
Replacement value (also called structural value) is a compensatory value calculated based on the
local cost of having to replace a tree with a similar tree. In other words, it is a measurement of the
value of the resource itself. The structural value of an urban forest is the sum of the structural
values of all the individual trees contained within. Monetary values are assigned based on
valuation procedures of the Council of Tree and Landscape Appraisers using information on
species, diameter, condition, and location (McPherson 2007) and (Nowak et al. 2008).
Carbon sequestration refers to the capture and storage of carbon from the earth’s atmosphere.
i-Tree Eco analysis reports on the gross annual amount of carbon sequestered as well as the total
amount of carbon stored over the lifetime of the tree. For this analysis, carbon storage and
sequestration values are calculated at a rate of $170.55 per ton.
Air pollution removal refers to the removal of ozone (O3), sulfur dioxide (SO2), nitrogen dioxide
(NO2), carbon monoxide (CO), and particulate matter less than 2.5 microns (PM2.5). For this
analysis, the pollution removal value is calculated based on the prices of $0.42 per pound of
ozone, $0.01 per pound of sulfur dioxide, $0.06 per pound of nitrogen dioxide, $0.66 per pound
carbon monoxide, and $18.07 per pound of particulate matter less than 2.5 microns.
Avoided runoff measures the amount of surface runoff avoided when trees intercept rainfall
during precipitation events. Surface runoff from rainfall contributes to the contamination of
streams, rivers, lakes, and wetlands by washing oils, pesticides, and other pollutants, either
directly into waterways or into drainage infrastructure that ultimately empties into waterways.
For this analysis, annual avoided runoff is calculated based on the estimated amount of
intercepted rainfall and the local weather station at the Niagara Falls International Airport, where
annual precipitation in 2016 equaled 26.2 inches. The monetary value of avoided runoff is based
on the U.S. Forest Service’s Community Tree Guide Series at a rate of $0.067 per cubic foot.
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APPENDIX B
INVASIVE PESTS AND DISEASES
In today’s worldwide marketplace, the volume of international trade brings increased potential
for pests and diseases to invade our country. Many of these pests and diseases have seriously
harmed rural and urban landscapes and have caused billions of dollars in lost revenue and
millions of dollars in cleanup costs. Keeping these pests and diseases out of the country is the
number one priority of the USDA’s Animal and Plant Inspection Service (APHIS).
Although some invasive species naturally enter the United States via wind, ocean currents, and
other means, most invasive species enter the country with some help from human activities. Their
introduction to the U.S. is a byproduct of cultivation, commerce, tourism, and travel. Many
species enter the United States each year in baggage, cargo, contaminants of commodities, or mail.
Once they arrive, invasive pests may grow and spread rapidly because controls, such as native
predators, are lacking. Invasive pests disrupt the landscape by pushing out native species,
reducing biological diversity, killing trees, altering wildfire intensity and frequency, and
damaging crops. Some pests may even push native species to extinction. The following appendix
includes key pests and diseases that adversely affect trees in New York, or which are emergent
threats for New York at the time of this plan’s development. This list is not comprehensive and
may not include all threats.
It is critical to the management of public trees to routinely check APHIS, USDA Forest Service,
and other websites for updates about invasive species and diseases in your area so that you can
be prepared to combat their attack. Updated pest range maps can be found at:
https://www.nrs.fs.fed.us/tools/afpe/maps/ and updated pest information can be found at:
https://www.aphis.usda.gov/aphis/resources/pests-diseases/hungry-pests.

APHIS, Plant Health, Plant Pest Program
Information
• www.aphis.usda.gov/plant_health/plant_pest_info

The University of Georgia, Center for
Invasive Species and Ecosystem Health
• www.bugwood.org

USDA National Agricultural Library
• www.invasivespeciesinfo.gov/microbes

USDA Northeastern Areas Forest
Service, Forest Health Protection
• www.na.fs.fed.us/fhp
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ASIAN LONGHORNED BEETLE
The Asian longhorned beetle (ALB, Anoplophora
glabripennis) is an exotic pest that threatens a wide
variety of hardwood trees in North America. The
beetle was introduced in Chicago, New Jersey,
and New York City, and is believed to have
arrived in the United States in wood pallets and
other wood-packing material accompanying
cargo shipments from Asia. ALB is a serious threat
to America’s hardwood tree species.
Adult Asian longhorned beetle.

Adults are large (3/4- to 1/2-inch long) with very
long, black-and-white banded antennae. The Photograph courtesy of New Bedford Guide (2011)
body is glossy black with irregular white
spots. Adults can be seen from late spring to fall depending on the climate. ALB has a long list of
host species; however, the beetle prefers hardwoods, including several maple species. Examples
include: box elder (Acer negundo); Norway maple (A. platanoides); red maple (A. rubrum); silver
maple (A. saccharinum); sugar maple (A. saccharum); buckeye (Aesculus glabra); horsechestnut
(A. hippocastanum); birch (Betula); London planetree (Platanus × acerifolia); willow (Salix); and elm
(Ulmus).

BEECH BARK DISEASE
Beech bark disease is the result of an insect-fugus complex
which begins when a non-native beech scale insect,
Cryptococcus fagisuga, feeds on the bark of beech trees,
creating lesions through which a native canker fungi,
Neonectria spp., can enter the tree. The scale insect, which is
native to Europe, was first introduced to Nova Scotia in the
1890s and has since spread west and south across Canada and
the United States.
Cryptococcus fagisuga is a soft-bodied scale insect which
secretes a white wooly wax during the nymph stage which
can make infested trees appear to be covered in wool. The
insects feed on the bark, leaving punctures through which the
nectria canker fungi can enter. 50–85% of infect beech trees
will die within 10 years of infestation. Even trees that do not
succumb to the disease may be significantly structurally
weakened by the nectria cankers and are prone to “beech
snap”, or trunk failure. Such trees pose a safety hazard within
the urban environment.

Perennial nectria cankers caused by beech
bark disease on an American beech.
Photograph courtesy of Linda Haugen,
USDA Forest Service, Bugwood.org

The beech scale and resulting beech bark disease is found on both American beech (Fagus
grandiflora) and on European beech (Fagus sylvatica).
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BEECH LEAF DISEASE
Beech leaf disease (BLD) was first identified in Ohio
in 2012. Since then, it has been found in
Pennsylvania,
New
York,
Rhode
Island,
Connecticut, and Massachusetts.
The disease complex is associated with a nematode,
Litylenchas crenatae, and impacts American beech
(Fagus grandifolia), European beech (F. sylvatica), and
Oriental beech (F. orientalis). Early signs of the
disease include dark stripes between the veins of
leaves, most noticeable when looking up through the Dark stripes between leaf veins are an early
canopy on sunny days. As the disease progresses, symptom of BLD.
leaves become withered, curled, or develop a
Photograph courtesy of Tom Macy, Ohio DNR
leathery texture and sections of canopy may die Division of Forestry (2019)
back. Infected trees often appear to have a thin
canopy, and the disease can lead to tree mortality. Research into this disease is ongoing, and the
method of spread and infection, as well as potential treatments, are not yet known.

DUTCH ELM DISEASE
Considered by many to be one of the most destructive
invasive diseases of shade trees in the United States,
Dutch elm disease (DED) was first found in Ohio in
1930. By 1933 the disease was present in several east
coast cities and by 1959 it had killed thousands of
elms. Today, DED is present in about two-thirds of
the eastern United States and kills many of the
remaining and newly planted elms annually. The
disease is caused by a fungus that attacks the vascular
system of elm trees, blocking the flow of water and
nutrients and resulting in rapid leaf yellowing, tree
decline, and death. The species most affected by DED
is Ulmus americana (American elm).
There are two closely related fungi that are
collectively referred to as DED. The most common is
Ophiostoma novo-ulmi, which is thought to be
responsible for most of the elm deaths since the 1970s.
The fungus is transmitted to healthy elm by elm bark
beetles. Two species of beetle carry the fungus: native
elm bark beetle (Hylurgopinus rufipes) and European
elm bark beetle (Scolytus multistriatus).
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ELONGATE HEMLOCK SCALE
The elongate hemlock scale (EHS, Fiorina
externa) was introduced from Japan and was
first observed in Queens, NY as early as 1908.
It was not considered a major pest until the
2000s when its range and prevalence
increased dramatically. This invasive scale
insect has been found in 16 states to date,
including Connecticut, Delaware, Maine,
Maryland, Massachusetts, Michigan, New
Hampshire, New Jersey, Nevada, New York,
North Carolina, Ohio, Pennsylvania, Rhode
Island, Tennessee, and Virginia as well as the
District of Colombia. The insect is thought to
have been spread widely on infested conifer
products, including holiday wreaths and
Christmas trees.

EHS covering the undersides of hemlock needles.
Photograph courtesy of Eric R. Day, Virginia
Polytechnic Institute and State University,
bugwood.org (2011)

Adult female EHS are soft-bodied, amber, legless, and wingless. They are encased in a 2mm long,
brown, waxy scale covered under which they feed and lay around 20 lemon-colored eggs. Males
are enclosed in white, 1.5mm scales. While they have wings, they are weak fliers and travel only
to mate. They do not feed. Young instars are called crawlers and are yellow and legged. They
emerge from May–September and mature to later instars which feed under scales. The scales are
a visible sign that a tree is infested with EHS, and needle yellowing, especially on lower branches,
premature needle drop, and branch dieback are all common symptoms of EHS infestation. While
these insects can kill trees outright by siphoning away nutrients and water from the tree, more
commonly they weaken hosts, leaving them susceptible to other pests or environmental
conditions.
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EMERALD ASH BORER
Emerald ash borer (EAB, Agrilus planipennis) is
responsible for the death or decline of tens of millions
of ash trees in 14 states in the American Midwest and
Northeast. Native to Asia, EAB has been found in
China, Japan, Korea, Mongolia, eastern Russia, and
Taiwan. It likely arrived in the United States hidden
in wood-packing materials commonly used to ship
consumer goods, auto parts, and other products. The
first official United States identification of EAB was
in southeastern Michigan in 2002.
Close-up of an emerald ash borer.
Adult beetles are slender and 1/2-inch long. Males Photograph courtesy of USDA APHIS (2020)
are smaller than females. Color varies but adults are
usually bronze or golden green overall with metallic,
emerald-green wing covers. The top of the abdomen
under the wings is metallic, purplish-red and can be seen when the wings are spread.
The EAB-preferred host tree species are in the genus Fraxinus (ash). Common signs and
symptoms of EAB infestation include excessive woodpecker activity, branch dieback, and
characteristic D-shaped exit holes.

HEMLOCK WOOLY ADELGID
The hemlock woolly adelgid (HWA, Adelges
tsugae) was first described in western North
America in 1924 and first reported in the
eastern United States in 1951 near Richmond,
Virginia.
In their native range, populations of HWA
cause little damage to hemlock trees, as they are
preyed on by on natural enemies and possible
tree resistance has evolved with this insect. In
eastern North America and in the absence of
natural control elements, HWA attacks both
eastern or Canadian hemlock (Tsuga canadensis)
and Carolina hemlock (T. caroliniana), often
damaging and killing them within a few years Hemlock woolly adelgids on a branch.
of becoming infested.
Photograph courtesy of Connecticut Agricultural

HWA is now established from northeastern Experiment Station, Bugwood.org (2011)
Georgia to southeastern Maine and as far west
as eastern Kentucky and Tennessee.

LYMANTRIA DISPAR
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Lymantria dispar dispar (LDD, formerly called
European gypsy moth) is native to Europe and
first arrived in the United States in Massachusetts
in 1869. This moth is a significant pest because its
caterpillars have an appetite for more than 300
species of trees and shrubs. LDD caterpillars
defoliate trees, which makes the host trees
vulnerable to diseases and other pests that can
eventually kill the tree.
Male LDD are brown with a darker brown pattern
on their wings and have a 1/2-inch wingspan.
Females are slightly larger with a 2-inch Close-up of male (darker brown) and female (whitish
wingspan and are nearly white with dark, saw- color) LDD moths.
toothed patterns on their wings. Although they Photograph courtesy of USDA APHIS (2019)
have wings, the female of the species cannot fly.
LDD prefers approximately 150 primary hosts
but feeds on more than 300 species of trees and shrubs. Many preferred hosts are found in these
common genera: birch (Betula spp.); cedar (Juniperus spp.); larch (Larix spp.); poplar (Populus
spp.); oak (Quercus spp.); and willow (Salix spp.).

OAK WILT
Oak wilt was first identified in 1944 and is
caused by the fungus Ceratocystis fagacearum.
While considered an invasive and aggressive
disease, its status as an exotic pest is debated
since the fungus has not been reported in any
other part of the world. This disease affects the
oak genus and is most devastating to those in the
red oak subgenus, such as scarlet oak (Quercus
coccinea), shingle oak (Q. imbricaria), pin oak
(Q. palustris), willow oak (Q. phellos), and red
oak (Q. rubra). It also attacks trees in the white
oak subgenus, although it is not as prevalent
and spreads at a much slower pace in these trees. Oak wilt symptoms on red and white oak leaves.
Just as with DED, oak wilt disease is caused by Photograph courtesy of USDA Forest Service (2011a)
a fungus that clogs the vascular system of oak
and results in decline and death of the tree. The fungus is carried from tree to tree by several
borers common to oak, but the disease is more commonly spread through root grafts. Oak species
within the same subgenus (red or white) will form root colonies with grafted roots that allow the
disease to move readily from one tree to another.

SOUTHERN PINE BEETLE
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The southern pine beetle (SPB, Dendroctonus frontalis) is
the most destructive insect pest of pine in the southern
United States. It attacks and kills all species of southern
white pine including eastern white pine (Pinus strobus).
Trees are killed when beetles construct winding,
S-shaped egg galleries underneath the bark. These
galleries effectively girdle the tree and destroy the
conductive tissues that transport food throughout the
tree. Furthermore, the beetles carry blue staining fungi
on their bodies that clog the water conductive tissues
which transport water within the tree. Signs of attack
Adult southern pine beetles.
on the outside of the tree are pitch tubes and boring
dust, known as frass, caused by beetles entering the Photograph courtesy of Forest Encyclopedia
Network (2012)
tree.
Adult SPBs reach an ultimate length of only 1/8 inch,
similar in size to a grain of rice. They are short-legged, cylindrical, and brown to black in color.
Eggs are small, oval-shaped, shiny, opaque, and pearly white.

SPOTTED LANTERNFLY
The spotted lanternfly (SLF, Lycorma delicatula) is native
to China and was first detected in Pennsylvania in
September 2014. SLF feeds on a wide range of fruit,
ornamental, and woody trees, with tree-of-heaven
(Ailanthus altissima) being one of its preferred hosts. SLF
is a “hitchhiker” and can be spread long distances by
people who move infested material or items containing
egg masses. If allowed to spread in the United States,
this pest could seriously impact the country’s grape,
orchard, and logging industries.

Pinned spotted lanternfly nymph.

Symptoms of SLF include plants oozing or weeping
Photograph courtesy of PA Dept of Agriculture
with a fermented odor, buildup of a sticky fluid called
honeydew on the plant or on the ground underneath
them, and sooty mold growing on plants. The following trees are susceptible to SLF: almond,
apricot, cherry, nectarine, peach, plum (Prunus spp.), apple (Malus spp.), maple (Acer spp.), oak
(Quercus spp.), pine (Pinus spp.), poplar (Populus spp.), sycamore (Platanus spp.), walnut (Juglans
spp.), and willow (Salix spp.), as well as grape vines and hop plants.
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APPENDIX C
RISK ASSESSMENT & PRIORITY AND PROACTIVE
MAINTENANCE
RISK ASSESSMENT
Every tree has an inherent risk of whole or partial tree
failure. During the 2021 Grand Island inventory, DRG
performed a Level 2 qualitative risk assessment for
each tree and assigned a risk rating based on the ANSI
A300 (Part 9), and the companion publication Best
Management Practices: Tree Risk Assessment (ISA 2011).
Trees can have multiple potential modes of failure,
each with its own risk rating. However, only one risk
rating per tree was assigned during the inventory - the
mode of failure with the greatest associated risk. The
specified time period for the risk assessment was one
year.
•

•

Likelihood of Failure—Identifies a mode of failure and rates the likelihood that the
structural defect(s) will result in failure based on observed, current conditions.
o

Improbable—The tree or branch is not likely to fail during normal weather conditions
and may not fail in many severe weather conditions within the specified time period.

o

Possible—Failure could occur but is unlikely during normal weather conditions
within the specified time period.

o

Probable—Failure may be expected under normal weather conditions within the
specified time period.

o

Imminent – Failure may occur at any moment under normal weather conditions.

Likelihood of Impacting a Target—Considers the rate of occupancy of targets within the
target zone and any factors that could affect the failed tree or tree part as it falls towards
the target.
o

Very low—The chance of the failed tree or branch impacting the target is remote.
−
−

o

Common on rarely used sites, including rarely used trails or trailheads
May occur in instances where target areas provide protection

Low—It is not likely that the failed tree or branch will impact the target.
−
−
−

Occasional use areas fully exposed to the tree
Frequently used areas partially exposed to the tree
Constant use areas that are well protected from the tree
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o

Medium—The failed tree or branch may or may not impact the target.
−
−

o
•

Frequently used areas that are partially exposed to the tree on one side
Constantly occupied areas partially protected from the tree
High—The failed tree or branch will most likely impact the target.

− Fixed target is fully exposed to the tree or tree part
Categorizing Likelihood of Tree Failure Impacting a Target—The likelihood for failure
and the likelihood of impacting a target are combined in the matrix below to determine
the likelihood of tree failure impacting a target.
Likelihood of Impacting Target
Likelihood of Failure
Very Low

•

Low

Medium

High

Imminent

Unlikely

Somewhat likely

Likely

Very Likely

Probable

Unlikely

Unlikely

Somewhat likely

Likely

Possible

Unlikely

Unlikely

Unlikely

Somewhat likely

Improbable

Unlikely

Unlikely

Unlikely

Unlikely

Consequence of Failure—The consequences of tree failure are based on the categorization
of the target and the potential harm that may occur. Consequences can vary depending
upon size of defect, distance of fall for tree or limb, and any other factors that may protect
a target from harm. Target values are subjective and should be assessed from the client’s
perspective.
o

Negligible—Consequences involve low value damage and do not involve personal
injury.
−
−
−

o

Small branch striking a fence
Medium-sized branch striking a shrub bed
Disruption of power to landscape lights
Minor—Consequences involve low to moderate property damage, small disruptions
to traffic or communication utility, or very minor injury.
−
−
−
−
−

o

Small branch striking a house roof from a high height
Medium-sized branch striking a deck from a moderate height
Large tree part striking a structure, causing moderate monetary damage
Short-term disruption of power at service drop to house
Temporary disruption of traffic on neighborhood street
Significant—Consequences involve property damage of moderate to high value,
considerable disruption to traffic or utilities, or personal injury.
−
−
−
−

Medium-sized part striking a vehicle from a moderate or high height
Large tree part striking a structure resulting in high monetary damage
Disruption of distribution of primary or secondary voltage power lines, including
individual services and street-lighting circuits
Disruption of traffic on a secondary street
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o

Severe—Consequences involve serious potential injury or death, damage to highvalue property, or disruption of important activities.
−
−
−
−

•

Injury to a person that may result in hospitalization
Medium-sized part striking an occupied vehicle
Large tree part striking an occupied house
Serious disruption of high-voltage distribution and transmission power line
disruption of arterial traffic or motorways

Risk Rating—The overall risk rating of the tree will be determined based on combining
the likelihood of tree failure impacting a target and the consequence of failure in the
matrix below.
Consequences
Likelihood of Failure
Negligible

Minor

Significant

Severe

Very likely

Low

Moderate

High

Extreme

Likely

Low

Moderate

High

High

Somewhat likely

Low

Low

Moderate

Moderate

Unlikely

Low

Low

Low

Low

Trees have the potential to fail in more than one way and can affect multiple targets.
Tree risk assessors identified the tree failure mode having the greatest risk and reported
that as the tree risk rating. Generally, trees with the highest qualitative risk ratings should
receive corrective treatment first. The following risk ratings were assigned:
o

None—Used for planting and stump sites only.

o

Low—The low-risk category applies when consequences are “negligible” and
likelihood is “unlikely”; or consequences are “minor” and likelihood is “somewhat
likely.” Some trees with this level of risk may benefit from mitigation or maintenance
measures, but immediate action is not usually required.

o

Moderate—The moderate-risk category applies when consequences are “minor” and
likelihood is “very likely” or “likely”; or likelihood is “somewhat likely” and
consequences are “significant” or “severe.” In populations of trees, moderate-risk
trees represent a lower priority than high- or extreme-risk trees.

o

High—The high-risk category applies when consequences are “significant” and
likelihood is “very likely” or “likely,” or consequences are “severe” and likelihood is
“likely.” In a population of trees, the priority of high-risk trees is second only to
extreme-risk trees.
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o

Extreme—The extreme-risk category applies in situations where tree failure is
imminent and there is a high likelihood of impacting the target, and the consequences
of the failure are “severe.” In some cases, this may mean immediate restriction of
access to the target zone area to avoid injury to people.

Trees with elevated (extreme or high) risk levels are usually recommended for removal or
pruning to eliminate the defects that warranted their risk rating. However, in some situations,
risk may be reduced by adding support (cabling or bracing) or by moving the target away from
the tree. DRG recommends only removal or pruning to alleviate risk. In special situations, such
as a memorial tree or a tree in a historic area, the Grand Island may decide that cabling, bracing,
or moving the target may be the best option for reducing risk.

Determination of acceptable risk ultimately lies with city
managers. Since there are inherent risks associated with
trees, the location of a tree is an important factor in the
determination and acceptability of risk for any given tree. The
level of risk associated with a tree increases as the frequency
of human occupation increases in the vicinity of the tree. For
example, a tree located next to a heavily traveled street will
have a higher level of risk than a similar tree in an open field.

PRIORITY MAINTENANCE
Identifying and ranking the maintenance needs of a tree population enables tree work to be
assigned priority based on observed risk. Once prioritized, tree work can be systematically
addressed to eliminate the greatest risk and liability first (Stamen 2011).
Risk is a graduated scale that measures potential tree-related hazardous conditions. A tree is
considered hazardous when its potential risks exceed an acceptable level. Managing trees for risk
reduction provides many benefits, including:
●

Lower frequency and severity of accidents, damage, and injury

●

Less expenditure for claims and legal expenses

●

Healthier, longer-lived trees

●

Fewer tree removals over time

●

Lower tree maintenance costs over time

Regularly inspecting trees and establishing tree maintenance cycles generally reduce the risk of
failure, as problems can be found and addressed before they become significant hazards.
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SECTION 1: CURRENT STATE OF INVASIVE
SPECIES MANAGEMENT IN GRAND ISLAND
SECTION 1.1: INTRODUCTION
Trees
provide
tremendous
benefits to the people who live,
work, and play beneath their
canopies. They reduce stormwater
runoff, decreasing erosion and
preventing leaching of soil
nutrients
while
protecting
waterways and wetlands from
agricultural runoff and decreasing
municipal stormwater control
budgets. They remove airborne
pollutants, decreasing instances of
respiratory issues and reducing
the associated costs of those
illnesses. They reduce heating and
cooling costs, provide shade over impervious urban surfaces, moderate urban temperatures, and
decrease instances of heat-related illness. Trees also provide less immediately tangible benefits,
increasing the value of properties on which they’re located and raising the perceived value of
consumer goods. They provide wildlife habitat and help connect fragmented natural areas. They
reduce the length of hospital stays, speed recovery from illness, and provide enriching
recreational opportunities. All of which is to say: trees provide immense value to the communities
in which they are located and merit investments of time and resources to care for, promote, and
preserve them.
Today’s forests are at risk from a wide range of factors, including invasive species. Invasive
species are plants, animals, or pathogens which are not native to a particular ecosystem and
which, as a result of their introduction, cause or are likely to cause harm to the economy,
environment, or human health. Invasive species may cause economic harm through reduced
agricultural yields, disruption of fisheries, loss of recreation opportunities and tourism, decrease
in wood and forest products, disrupted trade, and rising management costs. Environmental harm
may be caused through reduction in native biodiversity and ecosystem services, and human
health may be impacted through injury or illness directly caused by the invasive species, or
through degradation of air, water, or soil quality or altered flood regimes, to name just a few.
Although the risk posed to Grand Island’s forests by any individual invasive species may seem
minor, one only needs to look back at the devastation caused by Dutch elm disease (DED,
Ophiostoma novo-ulmi) during the mid- to late-1900s or the more recent ravages of emerald ash
borer (EAB, Agrilus planipennis) to see how much damage invasive species can cause when left
unchecked.
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SECTION 1.2: BACKGROUND
The Town of Grand Island, New York, located on
a 28-square-mile island in the Niagara River, is
home to over 22,000 people who benefit from the
town’s trees, both urban and woodland. The town
is a gateway between Buffalo and Niagara Falls,
and provides many unique recreational
opportunities due to the mixed rural and urban
nature of the community as well as its unusual
island location. Prior focus groups and surveys of
community members have demonstrated that the
residents of Grand Island consider “natural
resources [to be their] biggest asset”, indicating a
clear need to develop plans and policies that will
promote and protect the island’s rich and diverse
natural resources.
Major impacts of invasive species have been felt in
Grand Island in the past with the most recent
example being the ongoing EAB infestation.
Without an invasive species management plan in
place, the EAB infestation was not identified early
or addressed rapidly, and by the time
management
strategies
were
considered,
irreparable damage had already been done to the
ash tree (Fraxinus) population within the town. Thousands of ash trees have been affected by the
infestation, causing loss of canopy cover and habitat and requiring major investments by both
private and public entities to remove these dead and dying trees. The 2021 Grand Island public
tree inventory conducted by Davey Resource Group, Inc. “DRG” identified 910 ash trees on
public lands, 73% of which were Dead. A further 15% were in Poor condition, and only 12% were
in Fair or Good condition. Ash trees made up nearly 10% of the inventoried public trees during
2021, demonstrating the massive losses the town will face as EAB continues to kill trees on the
island.
Current town management of the EAB infestation is limited to removal of dead and dying
infested trees as they become hazardous and chemical injection treatments of less than 20 trees
annually on town properties to prevent EAB infestation. Although these chemical treatments
have been effective overall, they are costly, require professional knowledge to administer
correctly, and can only protect a small number of high-value trees. With the cost of simply
removing the inventoried ash trees is nearly $600,000, it is clear how large an issue the reactive
management of this invasive species is. Many more invasive species are already present in or near
Grand Island, and the town needs a plan in place to proactively manage new invasive species to
prevent similar losses and costs in the future.
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SECTION 1.3: PURPOSE
The intent of this document is to provide guidance to help the Town of Grand Island develop a
comprehensive plan for managing invasive species. An effective invasive species management
plan should be flexible, to allow the management of many different types of invasive species in
many different circumstances; should take a systematic approach to invasive species education,
monitoring, and management; and should provide guidelines for assessing past treatments and
their efficacy and incorporating lessons learned into future management.
An invasive species management plan will aid the town in their stated goal to “support the
preservation of Grand Island’s many natural resources due to their contribution to the overall
character of the Island as well as the numerous economic opportunities they can provide”,
specifically their objective to “promote efforts that recognize the importance of environmental
sustainability such as…controlling invasive/non-native species…”.

SECTION 1.4: VISION
“Be more proactive and less reactive.” - Dave Cole, Grand Island Parks Maintenance
Grand Island aims to protect existing trees and forested lands and improve the quality of care
provided to the town’s arboreal resource over time. The town has already lost many thousands
of elm and ash to invasive species, and desires to institute an invasive species management
program that will help protect one of the town’s greatest assets, its trees, from future invasive
threats. Grand Island intends to do this through proactive steps, such as planning and
monitoring, to find invasive species infestations early and manage them effectively, thereby
protecting the woodlands and urban trees of the town for future generations.
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SECTION 2: INVASIVE SPECIES OF CONCERN
The list of invasive species known to be present in western New York is extensive and can be
found at the western New York Partnership for Regional Invasive Species Management (WNY
PRISM) website (http://www.wnyprism.org). The invasive species detailed in this report were
chosen based on several factors: 1) species which were frequently reported in Grand Island using
the New York iMapInvasives database (https://www.nyimapinvasives.org); 2) species which are
uncommon in Grand Island but were considered early detection priorities in 2021 by WNY
PRISM; 3) species which were discussed as invasive species of concern during interviews with
town personnel; and 4) species which are not currently present in western New York but which
were considered approaching region priority species in 2021 by WNY PRISM and which have the
potential to significantly impact the town’s trees.

Figure 1. Pie chart of invasive species identified within Grand Island.
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Figure 2. Bar chart of invasive tree pests/diseases with greatest potential to damage inventoried trees in Grand Island.

The most commonly identified invasive species in Grand Island included buckthorn,
honeysuckle, multiflora rose, purple loosestrife, and flowering rush (Figure 1). WNY PRISM
identifies annual survey priorities for invasive species which are currently present in the WNY
PRISM area but which are not yet well established. The 2021 list of early detection species for
western New York can be found in the top half of Table 1. Of these 9 species, only water hyacinth
has been identified in Grand Island and is further discussed in Section 2.1. A second list of survey
priorities is also provided by WNY PRISM for species which are not yet present within western
New York but which are considered to be at high risk of potential introduction to the region.
These are listed in the bottom half of Table 1. Due to the large population of town trees that are
susceptible to Asian longhorned beetle and spotted lanternfly (Figure 2), as well as the amount
of agricultural land present in Grand Island that could be affected by spotted lanternfly, these
two emergent invasive species are discussed in Section 2.2.
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Table 1. WNY PRISM priority species for 2021

Early Detection Priority Species
Scientific Name

Common Name

Ampelopsis brevipenduculata

Porcelain Berry

Aralia elata

Japanese Angelica Tree

Brachypodium sylvaticum

Slender False Brome

Cytisus scoparius

Scotch Broom

Eichhornia crassipes

Water Hyacinth

Microstegium vimineum

Japanese Stiltgrass

Nympoides peltata

Yellow Floating Heart

Persicaria perfoliata

Mile-a-Minute Vine

Pistia stratiotes

Water Lettuce
Approaching Region Priority Species

Scientific Name

Common Name

Aldrovanda vesiculosa

Waterwheel

Anoplophora glabripennis

Asian Longhorned Beetle

Channa argus

Northern Snakehead

Galega officinalis

Goatsrue

Hypophthalmichthys molitrix

Silver Carp

Hypophthalmichthys nobilis

Bighead Carp

Impatiens glandulifera

Himalayan Balsam

Lycorma delicatula

Spotted Lanternfly

Oplismenus undulatifolius

Wavyleaf Basket Grass

SECTION 2.1: INVASIVE SPECIES IDENTIFIED IN GRAND ISLAND
A. Buckthorn
Both common buckthorn (Rhamnus cathartica) and glossy buckthorn (Frangula alnus) have been
reported present in Grand Island and are among the most commonly reported invasive species in the
town. These two species are similar in many ways, including in their appearance, habitat preference,
damaging effects, and management options. Both are considered large shrubs to small trees, growing
up to 25 to 30 feet tall and tending to form dense thickets in the understory of forests. They are
adaptable to a wide range of habitats, including forests, forest edges, and open fields, with glossy
buckthorn tending to prefer wetter areas than common buckthorn. These invasive species are fastgrowing and produce vast quantities of seed, allowing them to reproduce and spread readily. They
crowd out native understory species and new tree seedlings and alter soil pH, making restoration of
infested areas difficult due both to poor soils and a prolific seed bank. Invasive shrubs such as
buckthorns have been demonstrated to reduce insect diversity and biomass and negatively impact
bird populations through malnutrition caused by the poor nutritional quality of buckthorn berries and
increased nest predation due to the dense thickets they form.
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Management
options
for
buckthorns may include physical
and chemical methods. Handpulling or digging of smaller
infestations and seedlings is
possible, although care must be
taken to remove the entire root
system to prevent resprouting.
Larger infestations can be mowed
prior to chemical treatments, for
which there are multiple options
including foliar, basal, and cutstump
treatments.
However,
buckthorns tend to resprout after
herbicide treatments and often re-establish in treated areas due to their stored seed bank within
the soil. Retreatment is nearly always necessary, and complete eradication is unlikely. The PRISM
system lists both common and glossy buckthorn as Tier 4 invasive species, meaning that they are
widely and well-established within western New York; cannot be eradicated within the region;
and should be subject to targeted local management to protect high-priority resources rather than
attempt to completely contain or eradicate them.
B. Common reed
Phragmites, also known as common
reed (Phragmites australis), is a tall
perennial grass which occurs in
wetlands
and
disturbed
and
degraded soils. Common areas to
find this invasive species include
roadsides, in ditches, or in dredged
areas.
The
plant,
with
its
characteristic feathery plume of
purple to brown flowers, can grow
up to 15 feet tall and spreads readily
through rhizomes, stolons, and
seeds. Monocultures of this invasive
species can alter local hydrology and
reduce local biodiversity by eliminating native plants needed to support a thriving ecosystem.
Native species of Phragmites look very similar to the invasive species and care should be taken
before any management is underway to ensure proper identification of the plant.
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Due to the persistent nature of Phragmites, long-term management is required to contain or
eradicate this invasive plant. Chemical treatments tend to work best on newer and less wellestablished populations, often in conjunction with mowing prior to chemical applications, which
reduces the quantity of herbicide necessary for treatment and lessens the likelihood of herbicide
drift off the target vegetation. Manual removal is not recommended, as removal of the entire root
mass is necessary for effective management and disturbing the root system can easily lead to
propagules (plant parts which can detach and become new plants) being carried to new locations
through water or disturbed soil. Repeated mowing can have some short-term positive impacts
on Phragmites population reduction, and repeated breakage of stems during high-water years
may kill portions of Phragmites colonies. Burning has also been shown to be somewhat effective
at controlling Phragmites infestations, as have manipulations of the water table where feasible.
Planting or maintaining vegetation which competes with Phragmites can help prevent new
infestations and lowering nutrient loads can also help prevent Phragmites spread. Any plan to
remove Phragmites should include a follow-up restoration plan, as the root systems of the plant
help stabilize soils and removal may lead to erosion. Phragmites is considered a Tier 4 species and
management of it should be site-specific, goal-specific, and value-driven.
C. Emerald ash borer
Emerald ash borer (EAB, Agrilus
planipennis) is an iridescent green beetle less
than 1 inch long. It hosts on ash trees, laying
eggs in bark crevices which hatch into
larvae that feed on the phloem of the tree,
creating characteristic s-shaped galleries.
The adults eventually burrow out of the
tree, leaving behind tiny D-shaped exit
holes. The feeding and tunneling of the
larvae eventually girdles the tree, causing
dieback and death of infested ash trees, and
may also reduce stability of the infested tree
parts, leading to increased instances of
branch or trunk failure. EAB has killed tens
of millions of ash trees since its introduction
to the United States, resulting in decreased
canopy cover, loss of wildlife habitat,
reduction of ecosystem services, and has
affected wood and forest goods production.
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EAB is too mobile and abundant to effectively eradicate or contain, although management may
help slow the spread of the insect. Individual trees along streets, in yards, or in parks that are in
relatively good condition can be chemically treated with systemic insecticides to protect them
from infestation. Treatments must be repeated, generally every one to three years, and are most
effective when the trees being treated are young and have good vigor. Mature or damaged trees,
as well as trees which are already heavily infested, are not good candidates for chemical
treatments. Dead and dying ash trees should be removed when located in places that present a
hazard to the public, as dead ash trees tend to drop limbs. Dead and dying ash trees located away
from public use areas can be left to create snags and decompose, returning nutrients to the soil.
Several different strategies for management of ash trees in urban settings exist, including
complete removal of all ash trees as they die, complete removal of ash trees preemptively, and
treatment of ash trees to prevent infestation. In any instance where ash trees are removed, they
should be replaced with a non-susceptible tree to help return lost ecosystem service benefits in
the future. Four species of wasp have been deployed as biocontrol agents in 30 states and,
although they can help reduce EAB populations, are not able to eradicate the invasive species.
Education of the public is key to help reduce the accidental movement of EAB in firewood, logs,
nursery stock, and other ash products and to prevent the establishment of new infestations.
D. Flowering rush
Butomus umbellatus, flowering rush, is a
perennial herbaceous aquatic plant which
can grow 1 to 4 feet tall. It produces
clusters of pink flowers present between
July and September and can be very
difficult to identify when not blooming.
Its preferred habitat includes along
shorelines and in slow-moving rivers or
streams less than 9 feet deep. It can grow
along shores as a stiff and upright plant or
in deeper water, where the leaves float on
the surface of the water. When water
levels are low, flowering rush can spread
rapidly through rhizomes and bulbs,
crowding out native plants and forming monocultures. It can reduce open-water habitat for some
types of trout while simultaneously providing suitable habitat for invasive fish species. At
sufficient densities, stands can also impede recreational activities.
Small infestations can be controlled through manual removal of the plant, provided care is taken
to remove all rhizomes and bulbils. When located underwater, divers using suction dredges have
been effective at manual plant removal, again provided that all root parts are removed. Chemical
management methods have also been effective under certain conditions and at the appropriate
time of year. PRISM classifies flowering rush as a Tier 3 plant, meaning that while it is difficult to
eradicate and is fairly widespread, containment of the species and slowing of its spread
throughout the western New York region is a possibility.
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E. Honeysuckle
Many different species of invasive honeysuckle
have been observed in Grand Island, including
Japanese honeysuckle (Lonicera japonica), Amur
honeysuckle (L. maackii), fly or Bell’s honeysuckle
(L. x bella), Morrows honeysuckle (L. morrowii),
and
Tartarian
honeysuckle
(L. tatarica). Most of these grow as deciduous
shrubs which reach heights of up to 15 feet,
although Japanese honeysuckle grow as a vine
which may climb up to 80 feet high. All invasive
honeysuckle present in Grand Island were
originally introduced to the area as ornamental
plants, valued for their prolific white, pink, or red flowers. The bush honeysuckle (all listed above
except Japanese honeysuckle) can grow along forest margins, in canopy openings, roadways,
meadows, and abandoned fields and pastures, preferring sunny locations but able to tolerate
some shade. Japanese honeysuckle prefer disturbed areas and margins, including floodplains,
forest openings, field edges, and roadsides, and is more shade tolerant than the invasive bush
honeysuckle. The bush honeysuckle, similar to the buckthorn, tend to shade out native plants
around them and negatively impact birds through increased nest predation and reduced
nutritional content of fruits. Japanese honeysuckle choke any plant used as a scaffold, girdling
and killing them and potentially causing tree failure due to the increased weight placed on the
tree.
Manual and chemical management methods may be somewhat effective against honeysuckle.
They can be pulled or dug by hand when smaller, though care must be taken to avoid leaving
behind root fragments which will resprout. Chemical treatments, including cut-stump, foliar, and
basal methods, all may be effective as well. It is important to confirm, prior to any management
method being employed, that the plants to be treated are not one of the native honeysuckle, which
include American fly honeysuckle (L. canadensis) and smooth-leafed honeysuckle (L. dioica),
among others. The invasive bush honeysuckle have hollow stems, while native species do not.
The PRISM system lists the invasive bush honeysuckle as Tier 4 species and Japanese honeysuckle
as a Tier 3 species. Tier 3 species are recommended for containment (see Section 3.3) to reduce
their impact and slow their spread throughout the western New York region. However, none of
the invasive honeysuckle are considered good candidates for eradication, as they are too well
established and widespread.
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F. Multiflora rose
Multiflora rose (Rosa multiflora) is the
second most commonly reported invasive
species in Grand Island. It is a thorny,
woody, flowering shrub which may grow
up to 15 feet tall, although it tends to grow
more laterally than vertically. It produces
white flowers in clusters, as opposed to all
native rose species which produce single
flowers and can be further distinguished
from other native and invasive roses by the
fringed stipules at the base of each leaf. The
flowers fade into red rose hips which are
eaten by birds, helping distribute their
seeds across the landscape. Multiflora rose can also reproduce by layering - canes which droop
to the ground can root themselves and become independent plants. It can grow in a wide variety
of soil types and at many moisture levels and is often found in abandoned pastures and fields,
roadsides, canopy openings, and some wetlands. As with many invasives, multiflora rose form
dense thickets which exclude native vegetation and degrade soils around it. It is also a host for
the rose rosette disease which can infect any Rosa species and which may spread to cultivated
roses.
Multiflora rose may be managed using physical, chemical, and cultural methods. Hand-pulling
or digging may be effective for smaller individuals or infestations, although the sharp thorns
make this plant challenging to remove by hand. Controlled burns have been demonstrated to be
effective at controlling or even killing multiflora rose and are most effective in the spring. Cutstump and foliar herbicide applications are also possible management options to consider. As
with the bush honeysuckle and buckthorn, multiflora rose is listed as Tier 4 species, meaning it
is so widespread and difficult to manage that PRISM recommends targeted local management to
protect high-value areas rather than broad-scale management practices designed to contain or
eradicate the species.
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G. Purple loosestrife
Purple
loosestrife
(Lythrum
salicaria) is an aquatic herbaceous
perennial plant with showy
purple flowers present from July
through September. It can grow
in most wet habitats including
marshes,
wet
meadows,
riverbanks, and pond and
reservoir edges. It can spread
rapidly through prolific seed
production
and
vegetative
reproduction and new areas may
become infested as seeds are moved by water. Purple loosestrife form large monocultures and
inhibit the growth and establishment of native aquatic plants. The dense stands of the plant deter
nesting by waterfowl, other birds, amphibians, and turtles and trap sediments, raising the water
table and clogging waterways, which may reduce recreational opportunities and harm other
aspects of managed wetlands.
Hand-pulling is an option for the management of smaller loosestrife infestations, although the
entire root crown must be removed to prevent regrowth. Chemical treatments are a possibility
for smaller infestations, although they tend to be too non-selective and expensive for larger
treatments. Several biocontrol agents, two leaf beetles, and two weevils have been introduced in
the United States to help manage loosestrife infestations and have been somewhat successful.
Whether using manual or chemical methods, retreatment over many years is necessary to exhaust
the seed bank. Due to its widespread distribution and the difficulty of management, purple
loosestrife is also a Tier 4 species.
H. Water hyacinth
Although only two reports of water hyacinth
(Eichhornia crassipes) have been confirmed in
Grand Island, it is included here due to the fact
that it is considered a PRISM Tier 2 species,
meaning that it is considered a good candidate
for complete eradication within the western New
York region, provided that rapid response to new
infestations is provided. Water hyacinth is a freefloating aquatic perennial with shiny, curved,
round leaves and purple-black roots which
dangle below the surface of the water. It
produces showy purple flower stalks that rise
around a foot above the plant and can invade all
freshwater habitats This invasive species can
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reproduce rapidly, even doubling its numbers in a single week, and forms dense floating mats
which block light from penetrating the water surface, leading to oxygen depletion and reduction
in aquatic biodiversity. The mats also impede recreational uses of waterways and render them
unsuitable for waterfowl, and provide ideal habitat for mosquito breeding, which may impact
human health through the more rapid spread of mosquito-borne illnesses.
As a Tier 2 species, water hyacinth is considered a good candidate for eradication, both locally
and throughout the western New York region. It can be easily hand-pulled, although mechanical
harvesters or chemical applications may be more efficient for management when the infestation
is large. Several fungi and insect species are available as biological control agents as well. To
ensure that management methods are successful, cost-effective, and minimally disruptive to the
environment, early detection and rapid response are key (see Section 3.2).

SECTION 2.2: POTENTIAL FOR FUTURE INFESTATION
A. Asian longhorned beetle
Asian
longhorn
beetle
(ALB,
Anoplophora glabripennis) is a large,
attractive, black-and-white beetle
native to Asia. Although its primary
host in its native range is poplar
(Populus), in the United States it has a
wider host range which includes
maple (Acer), ash (Fraxinus), poplar,
birch (Betulus), willow (Salix), and elm
(Ulmus). Infestations of ALB have been
found
in
New
York,
Ohio,
Massachusetts, Illinois, New Jersey,
and most recently in South Carolina.
These wood-boring beetles lay eggs
below the bark and larvae feed on the cambium layer, disrupting the flow of water and nutrients
throughout the tree leading to crown dieback and eventually, tree mortality. Trees infested with
ALB are more prone to partial or whole tree failure due to the weakened wood caused by larval
tunnelling, which can lead to increased concerns about public safety and potential liability for
tree managers. The most effective method of preventing the continued spread of the insect is
removal and destruction of infested trees, leading to large losses of canopy and the benefits
provided by trees in urban settings. If the beetle were to become widespread in the northeast, it
could severely damage multiple industries including maple syrup manufacturing and seasonal
tourism for leaf color.
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Due to relatively low natural dispersal rates, ALB infestations are good candidates for eradication. The
current method of management involves accurate identification of infested trees which are
subsequently physically removed and chipped or burned to ensure no living beetles or larvae remain.
Chemical preventative measures have been implemented in the past, but research is still ongoing into
their efficacy, and infested trees cannot be saved or cured through chemical treatments. Preventative
measures include quarantines of infested areas, restrictions on the movement of firewood and other
wood products, and public education about ALB and the use of local firewood. It is important to note
that ALB is not currently known to exist within the western New York region; however, PRISM has
designated it a Tier 1 invasive species, indicating that it has the potential to arrive in the area and
education about it is needed to ensure that, should it arrive, infestations are identified quickly and
rapid response can be deployed. If you believe you have found ALB, it should be reported to the DEC
Forest Health Department (foresthealth@dec.ny.gov) or can be logged at the iMapInvasives website
(https://www.nyimapinvasives.org).
B. Spotted lanternfly
Spotted lanternfly (SLF, Lycorma delicatula) is a planthopper insect native to China and southern Asian
countries. It goes through a number of distinctive life phases ending with an approximately 1” long
adult with showy red lower wings. Despite its distinctive appearance, it is well camouflaged when its
wings are not spread and can be easily transported in any life stage through normal human
movements of vehicles and goods. The egg casings, which are inconspicuous and look like small gobs
of cement, are particularly likely to be transported by human movements. Many areas of Pennsylvania
are currently infested with this agricultural pest, which can feed on more than 65 different species of
plant, but particularly prefer those which have high sugar content such as grapevine, fruiting trees,
and maple (Acer). Without natural predators in the United States, SLF populations can grow very
rapidly, causing over-feeding on host plants. While feeding may not kill host plants outright, it can
weaken them and leave them susceptible to secondary infections. In addition, SLF excrete a substance
similar to honeydew, which encourages other pests, such as sooty mold and wasps, to congregate in
infested areas. At high densities, SLF disrupts recreational activities as they cover surfaces and deter
outdoor pursuits. This invasive species is poised to become a serious agricultural pest in the United
States.
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As with ALB, SLF is not currently known to be present in western New York. It is also considered a
Tier 1 species and monitoring should be done to detect any new infestations early. Management
methods vary depending on whether it is found inside or outside a quarantine zone. Within
quarantine zones, the primary management practice involves careful checking for and removal of any
egg casing or SLF nymphs or adults from all surfaces that are going to be transported outside the
quarantine zone. Although it feeds on many species, there is some evidence that SLF have a close
association with an invasive tree species, tree-of-heaven (Ailanthus altissima), and certain prevention
and management programs have focused on removal of this prime host material. Any potential
sightings of SLF should be reported to the DEC or PRISM. Stands of tree-of-heaven can also be reported
to spottedlanternfly@agriculture.ny.gov and should be considered high-priority targets of monitoring
for SLF.
Table 2. Summary of invasive species of concern in Grand Island

Invasive Species
Common Name

Botanical Name

Asian longhorned beetle

Anoplophora glabripennis

buckthorn

Rhamnus cathartica
Frangula alnus

common reed

Phragmites australis

emerald ash borer

Agrilus planipennis

flowering rush

Butomus umbellatus
Lonicera japonica
Lonicera maackii

honeysuckle

Lonicera x bella
Lonicera morrowii
Lonicera tatarica

multiflora rose

Rosa multiflora

purple loosestrife

Lythrum salicaria

spotted lanternfly

Lycorma delicatula

water hyacinth

Eichhornia crassipes
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SECTION 3: MANAGING INVASIVE SPECIES
SECTION 3.1: PREVENTION
Non-native invasive species tend to have characteristics, such as aggressive reproduction or spread
and lack of natural predators, which make them challenging to eradicate or manage once established.
Even in circumstances where management or eradication is possible, the resources required may
render the management strategy infeasible. A much more economical and effective approach to
managing invasive species is to prevent their introduction or establishment in the first place.
There are many different elements which can fall under the umbrella of invasive species prevention,
including:
A. Education and identification outreach and training
Both vegetation managers, those hired by the town as well as independent contractors, and
individual citizens, need access to education on why invasive species are harmful, how to spot
invasive species of concern for Grand Island, and how to report and manage invasive species on
public and private properties. Grand Island has a publicly accessible website (http://www.grandisland.ny.us), a Facebook page, and a Parks Instagram page where bulletins about invasive species
could be posted for public consumption. Educational courses or fliers could also be provided at
the Grand Island Town Hall. Town staff should be provided with regular updates and continuing
education on invasive species. Many professional organizations, such as the International Society
of Arboriculture (ISA), offer annual conferences where updates on invasive species can be obtained
and experiences with managing invasive species can be shared.
B. Preventing the deliberate planting of invasive species
Grand Island should compile a list of non-native invasive plants to avoid planting, and this list
should be considered when planning any public landscaping or tree planting projects. The list
should also be made available to the public through the channels discussed above. Future tree
ordinances or other legislation could codify compliance with do-not-plant lists. A comprehensive
do-not-plant list should consider not only trees, but also shrubs, grasses, and aquatic plants which
are considered invasive in the Grand Island area.
C. Preventing the introduction of seeds/eggs/organisms into an area
There are many methods by which propagules of invasive species can enter a new area. Grand
Island should consider by which routes invasive species are most likely to enter the island and
how to prevent such introductions. Examples of this element include checking incoming boats for
invasive aquatic plants and checking nursery stock for invasive insects before planting. Educating
citizens and town staff on the ways in which invasive species travel and what to look for can aid
in this task.

Invasive Species Management Plan

16

May 2022

D. Developing local ordinances to address invasive species
Local ordinances, such as a tree ordinance, can help prevent invasive species introduction. Such
ordinances may include lists of species that are prohibited from planting, dictate the methods in
which private landowners are required to report or manage invasive species, or determine
standard practices for invasive species management within public areas of the town. Some
examples of local ordinances which address tree preservation and invasive species prevention can
be found on the Sustainable City Code website (https://sustainablecitycode.org/brief/requirenative-trees-and-removal-of-invasive-trees-3/).
E. Early detection and eradication of small populations of invasive species
Infestations of invasive species which are detected early, while they affect a relatively small
geographic area, may be possible to eradicate. Routine monitoring during other urban forestry
activities as well as tips from the public can help identify infestations before they become
widespread. This topic will be further discussed in Section 3.2.
F. Periodically inspecting high-risk areas
Grand Island should identify areas at high risk of infestation. Such areas may include
transportation corridors such as I-190, recently disturbed areas such as new housing
developments, and locations where previous infestations have undergone control measures. The
town should also identify species at particular risk of infestation by invasive species, such as ash
trees currently unaffected by EAB or species susceptible to other imminent invasive threats in the
region (see Section 2.2). These areas and species should be routinely inspected, either by town staff,
contractors (such as through an Inventory Pest Evaluation and Detection [IPED] survey), or by
volunteer groups.
G. Maintaining healthy and vigorous trees and other vegetation
Invasive species are uniquely suited to take advantage of already weakened individuals or
communities of plants. Maintaining healthy and vigorous trees and communities of native
vegetation can help limit the opportunities for invasive species to become established by ensuring
that ecological niches are already filled by native vegetation. Additionally, maintaining healthy
trees and vegetative communities provides other benefits, such as reduced stormwater runoff,
improved carbon storage capacity, and increased pollutant removal. Establishing routine pruning
cycles for urban trees, planning and creating landscapes of plants which are well suited to site and
climate conditions, and managing utility corridors to promote the growth of native plant
communities are all examples of this element of invasive species prevention.
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H. Minimizing disturbance of desirable vegetation
Areas where native or desirable vegetation have been disturbed provides opportunities for
invasive species to establish. Many invasives are extremely good at colonizing disturbed sites and
soils and thrive under conditions which often reduce the viability of native plant communities.
Development plans which minimize the amount of disturbance to desirable vegetation,
development of low-mow or no-mow plant communities in utility corridors and along public
rights-of-way, and protection of delicate habitats such as wetland boundaries are all examples of
this element of invasive species prevention.
I.

Mulching, revegetation, or treating areas of bare soil
As mentioned above, many invasive plant species are well adapted to poor, disturbed, and bare
soils and can easily establish in areas which native vegetation struggles in. Planning in advance of
soil disturbances to mulch, revegetate, or otherwise treat bare soils can reduce the chances of
invasive species establishing after disturbance.

J.

Periodically evaluating the effectiveness of prevention efforts
No single technique will be completely effective at preventing the establishment of invasive species
within Grand Island. The methods which work best will be dependent on local factors, including
land use, citizen involvement, which invasive species are present, and many more environmental
and social factors. To be effective in preventing invasive species infestations, Grand Island should
periodically assess and evaluate the effectiveness of prior invasive species prevention efforts and
base future efforts on new information gleaned from these assessments as well as new
developments within the scientific community.

SECTION 3.2: EARLY DETECTION AND RAPID RESPONSE
Invasive species can be difficult to identify when populations are still small. Many, such as tiny insects
and fungi, may not be noticed until their effects become obvious on the landscape, as was the case with
the EAB infestation in Grand Island. Other species may begin as non-invasive but later become
invasive as they adapt to local conditions, are spread by wildlife, or when exponential population
growth allows them to spread rapidly. Although prevention or exclusion of invasive species from an
area is considered the best defense, it may not be possible due to the easy movement of people and
goods, and by extension, hitchhiking invasive species, that occurs in today’s globalized world
environment. When complete exclusion of invasive species is not possible, early detection of and rapid
response to new infestations is the best management strategy.
A. Early Detection
Early detection of invasive species involves surveillance to identify new populations as soon as
possible after their introduction. Finding these small populations before they have time to reproduce
and spread widely allows for easier and more cost-effective management of the infestation to occur.
Tactics to aid in early detection of invasive species include targeting areas where their introduction is
highly likely, such as transportation corridors or ports of entry, municipal campgrounds, and areas
which border residential properties. Other areas to monitor closely for invasive species include those
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with high ecological value where significant impacts of an infestation are likely to be felt and
vulnerable habitats or recently disturbed areas. Grand Island should ensure that any staff which
handle vegetation management, such as parks staff, are trained to recognize early signs and symptoms
of invasive species infestations so they can monitor key locations during other routine operations. In
addition, educating the public to identify signs and symptoms of infestation can help town staff cover
larger areas more thoroughly. For example, the successful education of Worcester, Massachusetts
residents of the signs and symptoms of Asian longhorn beetle (ALB, Anoplophora glabripennis)
infestation in trees helped contain the ALB infestation there and continues to help in the ALB
eradication effort.
B. Rapid Response
Rapid response involves the systematic effort to eradicate, control, or contain an invasive species while
the infestation is still constrained to a small area. In order to be ready to respond to reports of an
invasive species, Grand Island should prepare response strategies in advance. Since every invasive
species is different and may require different methods to eradicate, control, or contain it, Grand Island
should consider which invasive species are of greatest concern to the town and should plan response
strategies ahead for when an infestation occurs. When determining which invasive species are the
greatest concerns, the town should consider which invasive species exist in and around western New
York as well as adjacent regions of Canada and should consider which invasive species the town is
most susceptible to. For example, the 2021 Grand Island Tree Inventory identified an overabundance
of maple (Acer) within the town, which increases the town’s susceptibility to invasive species which
host on maple trees, such as ALB or spotted lanternfly.

SECTION 3.3: MANAGEMENT
If the establishment of an invasive species cannot be prevented, the next step is to manage the
infestation appropriately. There are three basic strategies for managing an invasive species, and the
most effective strategy or combination of strategies will vary depending on the invasive species in
question, the extent of the infestation, site conditions, the resources available to manage the infestation,
and so on.
A. Eradication
Eradication is the complete elimination of a population of invasive species within a defined geographic
area. This is a more viable option for certain invasive species which spread slowly or which are
detected very early in the infestation process. ALB, for example, has been successfully eradicated in
several locations, including Illinois, New Jersey, and Boston, Massachusetts. However, for invasive
species which spread readily and rapidly, such as emerald ash borer (EAB, Agrilus planipennis), or
which are not detected until they are well established in an area, eradication may not be physically or
economically feasible. In such cases, containment or impact reduction may be better strategies.
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B. Containment
Containment is the process or goal of limiting the spread of an infestation to a defined geographic area.
While this management strategy is often more cost effective and feasible than complete eradication of
an invasive species, confining an invasive species to a defined area requires constant monitoring and
control methods applied at the boundary of the infested area, which may also be costly and difficult to
achieve. Examples of the containment strategy include restricting activities in certain areas or at certain
times of year or inspecting and cleaning clothing and equipment to minimize movement of the
invasive species or propagules. Early detection and rapid response to new pockets of infestation is
necessary with this strategy to prevent spread of the invasive species outside the defined area.
C. Impact Reduction
Impact reduction involves the management of local ecosystems rather than the invasive species in
order to reduce the impact caused by the infestation to a level necessary to meet site management
goals. This strategy may be the best approach when an invasive species is well established or widespread and eradication or containment are not possible for logistical or economic reasons. Planting
diverse tree species or selecting plant species that are less susceptible to invasive insects and diseases
are examples of the impact reduction strategy.
D. Management Methods
While A, B, and C are management strategies, management methods refer to the measures employed
to carry out management strategies. They may include physical, chemical, biological, and cultural
methods. Generally, a combination of these methods is necessary for effective management of invasive
species, in what is known as integrated pest management (IPM). IPM methods aim to manage
destructive agents such as invasive species at tolerable levels using a variety of preventative,
management, and regulatory strategies which are ecologically and economically efficient as well as
socially acceptable.
A combination of the three management strategies and many different management methods may be
necessary to achieve desired goals and is often more effective than attempting any single strategy or
method alone. The ALB infestation in Worcester, Massachusetts is an example of a situation where all
three management strategies have been employed with some success. The area around the infestation
was designated a quarantine zone and the movement of potentially infested materials out of the
quarantine zone is restricted. This has limited the chances of ALB spreading into woodlands
surrounding Worcester and has effectively contained the infestation to a designated geographic area.
When pockets of infested trees are discovered, the trees are removed and chipped to eradicate the
infestation. This process has, over time, resulted in fewer and fewer active pockets of infestation being
found within the quarantine zone. Finally, the City of Worcester has altered their planting lists and
aimed to plant more diverse trees, particularly those which are not targeted by ALB in order to reduce
the impact that the beetle has had and could potentially have in the future.
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SECTION 3.4: MONITORING
Monitoring involves the periodic inspection of sites to detect new invasions or evaluate the success of
prior management plans. Early detection of new invasions provides the best chance of effective
management with the lowest costs, and evaluation of prior management can offer insights into what
works and what may need to be improved or altered in the future to meet management goals.
Monitoring can be quite informal or can be rigidly structured to meet the needs of the community and
the challenges presented by a particular invasive species. In Grand Island, resources for formal
monitoring are limited. Instead, town staff should conduct routine inspections and monitoring for
invasive species during other routine maintenance activities, such as tree pruning or grounds
maintenance activities. The town may also be able to mobilize the public to help monitor for specific
invasive species through outreach and education. Invasive species can be reported by the public
through the New York iMapInvasives website (https://www.nyimapinvasives.org), and town staff can
periodically check the interactive map to track invasive species reports in Grand Island.

SECTION 3.5: RESTORATION
Restoration of urban forest ecosystems to establish or maintain healthy plant communities can help
prevent the establishment of new invasive species or the reestablishment of invasive species after
removal. The goal of urban forest restoration is to reestablish some of the structure and function of a
natural forested environment that has been lost through development, mismanagement, or neglect.
Examples of urban forest restoration may include the elimination of mowing and raking in a park to
reestablish a natural forest floor, planting non-invasive and site appropriate species to decrease
erosion, or planting a rain garden in a residential yard. Restoration of natural environments has
ancillary benefits as well, including increased carbon uptake, reduction in stormwater runoff and
erosion, improved wildlife habitat, and increased biodiversity. Landscapes which more closely
resemble natural ecosystems also tend to require less maintenance once established than highly
manicured landscapes. For example, while a grass lawn requires frequent watering, mowing, and
fertilizer and pesticide treatments to keep it looking pristine, a natural forest floor tends to regulate
itself effectively without the need to mow, water, fertilize, or treat for pests. However, for urban forest
ecosystem restoration to be successful in the long term, community support is necessary.

SECTION 3.6: COMMUNICATION AND EDUCATION
Effective communication and education has been alluded to frequently in prior sections. At a base
level, vegetation managers working for the town must have knowledge about invasive species of
concern in western New York, how to identify them and the damage they may cause, and how to most
effectively manage them. Citizens should be provided with education on these topics as well, to tap
into the power of a large pool of potential monitors and to encourage private landowners to manage
invasive species on their own properties. In fact, communication with and education for private
landowners is crucial in effective invasive species management, because invasive species do not
respect property boundaries. Any management of invasive species done on public lands will be
ultimately less effective or fail entirely if the same invasive species is not managed on adjacent private
lands.
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SECTION 4: GOALS, TIMEFRAMES, AND ACTION
ITEMS
Ultimately, the choice of management strategies and methods for any given invasive species
infestation will have to be determined based on analysis of the invasive species in question, the location
of the infestation, the harm the invasive species may do versus the harm management may do, and
the resources available for management, among others. There is no one-size-fits-all solution to invasive
species management. However, the goals and action items listed in Table 3 will help erect a framework
for invasive species management in Grand Island.
Table 3. Goals, timeframes, and action items

Goal

Timeframe

Action Items
Routinely check WNY PRISM, NYS DEC, and USDA

Remain up to date on invasive
species threats

for invasive species of concern
Ongoing Attend professional conferences (e.g., ISA) and talks
on invasive species and management
Provide information to town staff
Set aside annual budget funds for invasive species

Identify sources of funding

1–3 years management (ISM)
Apply for grants through DEC if needed
Educate town boards on ISM
Reach out to local groups such as "Friends of…" for

Connect with important partners

1–3 years

help with monitoring
Establish contacts within organizations like the DEC
or WNY PRISM
Educate town staff on invasive species of concern
Look for invasive threats during routine park and
ROW management

Develop an early detection and
monitoring program

Establish volunteer monitoring group
1–3 years

Educate local groups and clubs on invasive species of
concern
Solicit citizen help through pest alerts
Establish method for citizens to report potential
invasive species sightings
Use WNY PRISM information to locate infestations
Assess the need for management

Manage current infestations

Ongoing

Apply appropriate management methods for
infestation type, size, and location
Assess prior management effectiveness
Revise future plans based on prior success or failure
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Goal

Timeframe

Action Items
Remove dead and dying ash trees as needed
Treat high-value ash trees on public property to
prevent EAB

Manage EAB infestation

Ongoing Identify and treat specimen woodland ash trees to
provide seed bank for ash regeneration
Replant new nonhost trees to compensate for ash tree
losses
Remain up to date on local invasive species threats
Prepare rapid response plans for invasive species of

Prepare for future invasive threats

Ongoing

concern
Monitor for new infestations
Deploy rapid response plans as needed to manage
new infestations
Use town websites to post pest alerts

Educate citizens about invasive
species

Ongoing

Provide education opportunities associated with
Arbor Day
Table or provide pamphlets at Welcome Center
Develop and enforce a do not plant list
Increase tree species and genus diversity
Minimize soil disturbances during construction
Plan to plant, mulch, or otherwise restore areas
disturbed during construction

Reduce opportunities for invasive
establishment

Ongoing

Develop ordinances to minimize soil disturbance and
restore disturbed areas due to construction
Educate citizens on invasive species threats and how
invasive species move
Post signage at major boat put-in/take-out points to
remind boaters to check for invasive species
Alert citizens to invasive species reporting methods,
such as the iMap Invasives tool
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SECTION 5: ADDITIONAL RESOURCES
5.1 FUNDING
●

DEC Urban and Community Forestry Grants can be used to conduct tree maintenance
such as tree removals (https://www.dec.ny.gov/lands/5285.html)

●

The DEC Invasive Species Grant Program has provided funding for invasive species
management as recently as 2019 (https://www.dec.ny.gov/animals/115742.html)

●

WNY PRISM maintains a list of funding opportunities for the western New York region,
which can be accessed here: https://www.wnyprism.org/resources/fundingopportunities/

5.2 MANPOWER
●

Citizens can report invasive species sightings at the New York iMapInvasives website
(https://www.nyimapinvasives.org/). Managers can also use this database to locate
potential infestations.

●

WNY PRISM holds volunteer work days for invasive species removal
(https://www.wnyprism.org/get-involved/volunteer/)

5.3 EDUCATION
●

Cornell Cooperative Extension (https://cals.cornell.edu/cornell-cooperative-extension)

●

Western New York PRISM (https://www.wnyprism.org/)

●

Erie County Invasive Species Task Force
(https://www2.erie.gov/environment/index.php?q=invasive-species)

●

New York State Department of Environmental Conservation
(https://www.dec.ny.gov/animals/265.html)

●

National Invasives Species Information Center (https://www.invasivespeciesinfo.gov/)
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SECTION 1: INTRODUCTION
The street and public space trees
of Grand Island, New York are an
integral part of the town’s
infrastructure, no less than its
streets, utilities, and sidewalks.
Unlike other components of
urban infrastructure, the public
tree population will increase in
value as trees mature, provided
that new trees are planted to
replace removed trees, young
trees are properly cared for, and
mature trees receive proactive
maintenance to improve their
overall condition over time.
Urban trees provide benefits to
the community which can far
exceed the time and money
invested in their planting,
pruning,
protection,
and
removal. They provide wildlife
habitat, help stabilize the soil by
controlling wind and water
erosion, and provide shade and “{Tree planting is necessary because} we’re losing so many of our
trees to EAB [emerald ash bore] and development…. Trees provide
windbreaks which reduce energy
so many benefits to the community – including preventing soil
costs. Trees help reduce noise and
erosion, filtering pesticides, and adding shade and beauty. – Diane
air pollution, produce oxygen, Evans, Grand Island Conservation Advisory Board
and absorb carbon dioxide,
helping to mitigate the local
effects of climate change.
Additionally, they provide significant economic value, increasing real estate values and
improving perceptions of consumer goods. The benefits trees provide are sometimes less tangible
- they soften the often hard appearance of built environments, reduce stress levels and instances
of aggressive driving, and improve recovery times from illness. In Grand Island, well-treed parks
provide ample opportunities for tourism and recreation, improving public health, fostering
community, and enhancing the unique character of the island.
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Despite the importance of trees to a community, maintaining the urban forest can be a challenge.
Recent invasive threats, such as the emerald ash borer (EAB, Agrilus planipennis) infestation, have
caused the decline or death of many of the island’s ash trees (Fraxinus), leading to decreased
canopy coverage and increased management costs. Other threats to the urban forest are more
directly human-driven, like recent expansion of development of woodlands within the town.
Without a planting plan in place to help offset these losses, the island’s tree density and the
benefits trees provide will continue to decline. There is significant public support for tree
preservation and planting, as evidenced in the Town of Grand Island 2018 Comprehensive Plan
where residents agreed that “natural resources are our biggest asset”. However, the importance
of a comprehensive planting plan must be communicated to policy makers and town managers,
as a coordinated effort between the community and the town government is needed to ensure
that Grand Island’s forests, both urban and rural, survive and thrive for generations to come.

1.2 PURPOSE
The purpose of this Public Tree Planting Plan is to provide guidelines for the implementation of an
organized public tree planting effort in the Town of Grand Island. This document builds on the
information compiled during the 2021 town public tree inventory and on the recommendations
made in the Community Forestry Management Plan prepared by Davey Resource Group, Inc.
“DRG”. This planting plan provides specific and in-depth guidelines for future plantings,
allowing for more effective use of tree care funds and more accurate budget projections.
Implementation of this planting plan will aid in prioritizing planting areas, increasing canopy
cover, and building an effective long-term planting program for the Town of Grand Island.

1.3 VISION
The Town of Grand Island aims to increase tree canopy cover throughout the town, focusing
particularly on parks and public lands which receive large numbers of visitors throughout the
year. Grand Island will use a systematic and organized approach to planting which will allow the
town to replace trees which must be removed due to poor condition or development pressures,
increase the tree canopy in the town’s urban areas over time, and will improve the survivability
of new plantings through appropriate follow-up care during establishment and early growth. The
town will focus on diversifying new plantings to reduce the damage caused by insects and
diseases, planting large-stature trees to maximize the benefits provided by the urban forest, and
planting in key locations where the impacts of greater canopy cover will be most beneficial to the
citizens of Grand Island.
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SECTION 2: THE PLANTING PROCESS
2.1 SELECTING PLANTING LOCATIONS
The first step in any planting project is to identify the location that new plantings will be installed.
Town of Grand Island is primarily interested in planting trees within parks. Grand Island has
identified the Linear Bike Path, other parks, and publicly owned gathering spaces as priorities for
tree planting. Secondary planting priorities include the Town Center and areas where there is
sparse canopy, poor canopy continuity, or gaps in the existing urban canopy. While these sites
represent an excellent starting point for planting locations within the town for the residents, they
do not represent the entire population of potential planting locations. Many more suitable sites
are likely to exist both along roadways and in the town's extensive park system. The town
encourages the residents to plant trees on their private property.
Vacant Sites 2021
Interviews with town staff indicated a focus on “the heavy use areas… the places our town
residents congregate, as opposed to [street trees].” These areas include parks as well as public
grounds around schools, playgrounds, and senior centers. DRG did not inventory all of these
parks and public grounds during the inventory; a breakdown of the parks with potential for
increased canopy cover follows.
Town Commons
•

20 trees planted by town in 1999

•

5 trees planted in 2017; litter
pickup as part of that year’s Arbor
Day activities

•

130 trees inventoried in 2021

•

Town offices are located here, and
many public events are held at this
location

•

Could be easily maintained due to
proximity to Town Center

•

Known invasive species present
along stream; potential for invasive
species removal projects or signage
and public education regarding Map 1. Town Commons
invasive species.

•

Ideal area for tree planting efforts
to beautify and highlight the Town
Center
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Linear Bike Path
•

226 trees inventoried in 2021

•

High use bike path

•

Many ash trees have been removed along the path, and some areas require reforesting
due to EAB-related tree loss

•

Portions of the path have little shade and become excessively hot during the summer. Tree
planting could help cool the path and provide greater accessibility for those sensitive to
high temperatures. The areas for future plantings are circled in red on the map.

•

Potential for future Adopt-a-Tree program site or other community involvement in young
tree care due to proximity to residential neighborhoods

•

“It would be nice to see additional trees planted along our popular paths to provide shade
and & make them cooler in the summer.”

Maps 2 and 3. North and south sections of the Linear Bike Path show the uneven distribution of trees.
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Ed Ball Park
•

9 trees planted during Arbor Day 2013

•

5 trees planted in 2009

•

2 trees planted in 2012

•

19 trees inventoried in 2021

•

Largely unforested park where tree planting could provide shade and beautify the space

Map 4. Ed Ball Park.
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Tower Park
•

4 trees planted during Arbor Day 2010

•

5 trees planted in 2009

•

3 trees planted during Arbor Day 2013

•

15 trees inventoried in 2021

•

Plenty of open space for tree planting, could benefit from shaded areas for adults to
supervise while children use play structures.

•

“[I’d like to see us] plant more trees and install a couple more benches so parents can sit in
the shade and watch their kids play. Paul Yeager, Grand Island Conservation Advisory
Board

Maps 5 and 6. Tower Park.
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Veterans Park
•

20 trees planted here and at the Library in 2007

•

220 trees inventoried in 2021

•

Used as a staging area for giving away tree seedlings during Arbor Day 2021

•

Many trees were planted here during ReLeaf program, but most did not survive due to
being poorly suited to site conditions and lack of follow-up care. Failed trees should be
replaced with new plantings.

Map 7. Veterans Park.
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Nike Base Park
•

80 spruce (Picea) seedlings planted during Arbor Day 2018. These trees were no longer
present at the time of the 2021 inventory.

•

48 trees inventoried in 2021

•

Plenty of open space available for tree planting

•

Opportunities to provide shaded benches for people using the sports fields/courts

Map 8. Nike Base Park.
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Ransom Village
•

8 trees planted in 2012

•

20 trees inventoried in 2021

Map 8. Ransom Park.
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Driftwood Park
•

17 trees inventoried in 2021

•

A majority of the trees are dead ash recommended for removal

Map 9. Driftwood Park.
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Fishermans Landing
•

11 trees inventoried in 2021

Map 10. Fishermans Landing.
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George N DeGlopper Memorial Park
•

16 trees inventoried in 2021

•

Majority are blue spruce trees planted

Map 11. George N DeGlopper Memorial Park
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Havenwood Park
•

17 trees inventoried in 2021

Map 12. Havenwood Park.

Grand Island does not currently plant within street ROW due to the costs associated with
maintaining and eventually removing public ROW trees. Trees provide significant benefits to
residents, including reduced heating and cooling costs, improvement in home values, and air
pollutant removal, and some neighborhoods, particularly those which have been recently
developed, are lacking in street trees.
“I’d love to engage in some public education projects to encourage neighborhoods to increase their tree
plantings.” Diane Evans, Grand Island Conservation Advisory Board
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2.2 SELECTING PLANTING SITES
Once a location is selected for a tree planting project, specific sites suitable for planting at that
location must be identified. Understanding the conditions and restrictions of a planting site is
necessary in order to select the appropriate tree for each site. Ensuring that the tree species
selected for planting match up with site conditions and restrictions will help increase the survival
rate of young trees and decrease the costs of maintaining the tree in the future.
DRG recommends that Grand Island draft a set of criteria to guide planting site selection, tailored
to the needs of the community. The standards used by DRG to select high-quality vacant planting
sites during the 2021 inventory are provided here to help guide discussion about planting site
criteria.
All planting sites must be:
•

At least 5 feet from underground utilities

•

At least 10 feet from driveways

•

At least 15 feet from utility poles and buildings

•

At least 20 feet from fire hydrants and stop signs

•

At least 30 feet from intersections

•

Sites should not obstruct major road or business signage

•

Sites should not obstruct walkways or pedestrian crosswalks

•

Should not be located in the ROW

DRG categorizes vacant planting sites as suitable for small, medium, or large trees depending on
site conditions. The criteria for determining which size tree a site is suitable for are:
Large: A large tree is defined as one which will be greater than 40 feet tall at maturity
•

At least 40 feet from overhead utilities and from other trees

•

Needs a minimum of 8 feet of space between hardscape features (i.e., sidewalk, paved
roads, other barriers to root penetration)

•

936 large vacant sites were identified during the 2021 inventory

Medium: A medium tree is defined as one which will be between 30 and 40 feet tall at maturity
•

At least 30 feet from other trees

•

At least 20 feet from overhead utilities

•

Needs a minimum of 6 feet of space between hardscape features

•

13 medium vacant sites were identified during the 2021 inventory
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Small: A small tree is defined as one which will be between 15 and 30 feet tall at maturity
•

At least 20 feet from other trees

•

Can be located underneath utility lines

•

Needs a minimum of 4 feet of space between hardscape features

•

51 small vacant sites were identified during the 2021 inventory

Figure 1. Recorded vacant planting sites.

DRG recommends that the largest stature tree possible should be chosen for each site in order to
maximize the benefits provided by the tree as it matures and maximize the return on investment
involved in planting and caring for the tree over its lifetime. The criteria provided here should be
considered as solid guidelines for Grand Island to use during planting site selection. They will
ensure that trees have sufficient growing space and cause minimal conflicts with other
infrastructure. However, the town should alter these criteria if needed to better suit conditions
within the town.
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2.3 SELECTING TREE SPECIES
The Arbor Day Foundation mantra, “the right tree in the right place”, is an essential consideration
when selecting tree species for planting. Each tree species has unique characteristics which make
them suitable for different sites. When selecting tree species to plant, Grand Island should
consider the specific site conditions, such as soil type, available growing space, and local
hydrology, as well as the function they wish a tree in that location to perform, such as providing
shade, stabilizing soils, or providing beautification through showy flowers or fall foliage. Other
considerations include pest resistance, maintenance requirements, and the mature size of the
trees. Keep in mind that these are only some examples of considerations that should go into tree
species selection - many more exist and may be important when planting trees within Grand
Island. Selecting trees which are low maintenance, well suited to the regional and local climate
and site conditions, and which fulfill the desired function in the landscape will maximize the
benefits new trees provide while minimizing the cost of maintaining them.
Trees planted during the ReLeaf program in Veteran’s Park provide a good case study of the
importance of selecting trees well suited to site conditions. This park has a tendency to have very
waterlogged soils, and many of the trees planted there did not survive, likely due to being
unsuitable for poorly-drained soils. This issue could potentially be solved by redevelopment of
the park to provide better drainage, but a much simpler and most cost-effective solution would
be to plant trees such as northern catalpa (Catalpa speciosa) or bald cypress (Taxodium distichum)
which have high tolerance to waterlogged conditions.
The town has identified that many of the parks have primarily clay soils. Clay soils are often
nutrient rich and can be advantageous to certain kinds of plants and trees. A full list of species
that are tolerant of clay wet soils can be found in Appendix A. A sampling for planting in clay
soils are:
Table 1. Sampling for Planting in Clay Soils

Common Name

Botanical Name

Crabapple

Malus spp.

Alder

Alnus spp.

Birch

Betula spp.

Japanese Dogwood

Cornus kousa

Saucer Magnolia

Magnolia × soulangeana

Serviceberry

Amelanchier

Japanese Red maple

Acer palmatum

Golden Chain Tree

Laburnum
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Another important consideration when
selecting tree species for planting is the
existing diversity of trees within the
urban forest. Epidemics like Dutch elm
disease (DED) or the EAB infestation
have demonstrated the inadvisability of
planting monocultures of the same
species or genus - it seldom pays to
“put all your eggs in one basket”. Large
populations of the same species or
genus not only provide more suitable
habitat for invasive pests, increasing
susceptibility of the urban forest to pest
invasions, but also place the
community at risk of losing major components of their urban forest when invasive species are
introduced. Diversifying the species and genera planted within the town will help to create an
urban forest that is resistant to invasive species as well as changing climate conditions.
The 2021 inventory identified an overabundance of silver maple (Acer saccharinum), Callery pear
(Pyrus calleryana), and Norway maple (Acer platanoides) along the town’s streets (Figure 2). Within
the inventoried parks, sugar maple (Acer saccharum), green ash (Fraxinus pennsylvanica), and pin
oak (Quercus palustris) were overabundant (Figure 3). At the genus level, maple (Acer) were
overabundant in the street ROW and maple and oak (Quercus) were overabundant in parks
(Figures 4 and 5). Grand Island should avoid large plantings of these species and genera to help
improve the diversity of the urban forest and reduce its susceptibility to invasive species.

Figure 2. 10 % Rule in ROW.
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Figure 3. 10% Rule in Parks.

Figure 4. 20% in ROW.
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Figure 5. 20% Rule in Parks.

A list of species suitable for the climate of Grand Island is included in Appendix A. Trees on this
prospective planting list have been selected based on their maintenance requirements,
adaptability to specific planting sites, and suitability to the restrictive conditions of the urban
environment. The list can be sorted by mature tree size, suitability for park versus street locations,
tolerances, and native versus nonative species. Grand Island should use this list to help guide tree
selection, but should also update this list as the climate warms and new species are able to survive
on the island, as new invasive species threats render certain tree species vulnerable, or as the
species and genus distribution of the urban forest changes.

2.4 TREE PLANTING
Tree planting should follow the guidelines provided in the International Society of
Arboriculture’s (ISA) Best Management Practices - Tree Planting, Second Edition (2014) and the
associated ANSI A300 Part 6 documents. The steps outlined below are a brief overview of proper
tree installation techniques, and more detailed information can be found in the aforementioned
documents, which can be purchased on the ISA’s website for under $15 each.
Digging the Hole
Planting holes should be dug around 2 to 3 times wider than the root ball and approximately as
deep as the root ball. When planting in clay soil, break up and fork the soil in the hole; clay soil
tends to leave a smooth surface when dug with a shovel. The smooth edges can form a barrier in
which the roots of the newly planted tree will have difficulty penetrating and this could result in
girdling roots.
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Installing the Tree
The tree should be placed in the hole carefully, with as little disturbance of the roots as possible.
Never lift a balled and burlapped or containerized tree by the stem, as this may cause root
damage. Care should be taken to ensure the tree is upright and not leaning, and that the root flare
is at or just above ground level. Any girdling or circling roots should be corrected or removed at
this time to prevent future problems.
Backfilling the Hole
The planting hole should be backfilled with the soil originally removed from the hole. Soil
amendments are not recommended at planting, as they may make it more difficult for the tree to
establish a root system beyond the planting hole. The hole should be backfilled in stages, watering
in between filling, to help soil settle and prevent large air pockets which may cause the tree to tilt
after planting. In areas which are dry, building a berm of soil in a circle around the planting hole
can help retain water when it rains.
Staking, Mulching, Fertilizing, and Watering
Young trees may require staking to
keep them stable until they establish
a more extensive root system.
Staking can help prevent vandalism
or uprooting in windy conditions,
but is not always necessary. Stakes
should be attached to the tree with
loose, flexible material such as
ArborTie. Trees that must be staked
should be checked often to ensure
that staking material is not girdling
the tree, and all staking materials
should be removed after the tree has
established successfully. Mulching
newly planted trees is highly
recommended to help retain moisture, reduce competition with grass and weeds, return nutrients
to the soil, avoid damage from string trimmers and lawn mowers, and beautify the area. Mulch
should be applied to an area three times the diameter of the root ball at a depth of two to four
inches and should be pulled away from the trunk of the tree. Mulch which touches the tree trunk
provides shelter for insects, fungi, and mammals that could damage the tree. Fertilizing is
generally not recommended at the time of planting, as it is very easy to damage recently
transplanted trees with fertilizer applications. Newly planted trees should be heavily watered at
the time of planting and typically require additional watering throughout the first few growing
seasons after transplanting.
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When conducting planting projects, many different sources of manpower can be called upon.
Town staff, contractors, and volunteer groups are all viable options for tree planting projects, but
all require appropriate training for the job and supervision to ensure that best practices are
adhered to. All planting projects should be overseen by a member of the Town Parks or Highway
Department staff or Tree Board member who has been trained on tree planting and can provide
education and guidance to the group doing the planting.

2.5 FOLLOW-UP CARE
Tree planting is a time- and cost-intensive process, and a systematic program of maintenance
specifically designed for newly planted trees is necessary to protect the investment made in
purchasing and planting them. Typical follow-up care activities include watering, removal of
staking materials, structural pruning, and occasionally fertilization to correct nutrient
deficiencies.
Watering
Young trees generally require supplemental watering during the first few growing seasons after
installation. A 2.5” caliper tree, for example, requires about 3 gallons of water each week during
the growing season for the first three years of establishment. Watering bags may help provide a
consistent source of water released slowly over time, but must be installed correctly and checked
to ensure they are releasing water. The Grand Island Parks Department has a watering truck
which could be used to fill watering bags or directly water new plantings, but Grand Island may
also be able to mobilize volunteer groups and individual citizens to help with watering of new
plantings. Many communities have “Adopt-A-Tree” programs where new plantings are set up
with small signs directing community members to a website which provides information on
caring for new plantings. Education provided at events like the annual Arbor Day celebration can
also help spread awareness about the importance of routine watering and help inspire
community members to aid the town in caring for their newly planted trees. In addition to
lessening the work the town must do, involving the community in young tree care can help foster
a sense of ownership and pride in the town’s trees and encourage greater engagement with Grand
Island’s beautiful outdoor spaces.
Removal of Staking Materials
Staking materials should generally be removed within a year of tree installation. Leaving staking
materials on a tree for prolonged periods of time can result in stem girdling and poorly developed
stem taper and root systems due to decreased sway in the wind. If staking materials must be left
for more than a year, they should be checked biannually to ensure they are not girdling the tree.
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Structural Pruning or Young Tree Training
The objective of training pruning is to ensure that newly planted and immature trees have a
strong, central leader and good form as they mature. Defects to remove during training include
codominant stems, many branches originating from the same point on the stem, damaged or
diseased branches, or reducing overextended or overly large branches back to a smaller leader.
Ensuring good form while trees are still small is cost effective for several reasons. First, young
trees can generally be pruned from the ground with a pole saw and do not require heavy
equipment to maintain. Second, structural pruning while trees are still young reduces the
incidence of significant defects as the tree ages, lowering the costs of maintaining the mature tree.
Grand Island should institute a 3-year cycle of young tree training, wherein ⅓ of the town’s young
trees are assessed and structurally pruned, if necessary, every year following the ANSI A300
standards and the accompanying Best Management Practices: Pruning (3rd Edition, 2019)
guidelines. This young tree training cycle is shorter than standard routine pruning cycles since
young trees grow more rapidly than mature trees.
As of the 2021 inventory, there were 1,681 trees recommended for the young tree training cycle,
and thus around 560 trees should be trained each year. The cost of this maintenance, using
contractors, is estimated to be around $25,000 annually. Grand Island should either train in-house
staff to provide this essential maintenance or should hire a contractor to do the work. Newly
planted trees should enter the young tree training cycle once they’ve established, generally
around 2 to 3 years after installation, and trees which have grown too tall to be pruned from the
ground or which have attained a diameter at breast height (DBH) of around 8 inches should
graduate from the young tree training cycle to the routine pruning cycle (routine pruning is
further discussed in the Community Forestry Management Plan also prepared by DRG). Conifer
generally do not need to be included in the young tree training program, as they tend to develop
good structure without the need for structural pruning. However, some conifer, such as white
pine (Pinus strobus), may still benefit from structural pruning, particularly if they are affected by
white pine weevil (Pissodes strobi) and develop multiple stems as a result of terminal leader
dieback.
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SECTION 3: PLANTING PLAN
3.1 COSTS AND FUNDING
There are a number of costs associated with tree planting. Tree prices vary based on the species
and size, but many nurseries offer trees of 1.5” to 2.5” caliper for $150 to $250 when buying
wholesale. DRG recommends purchasing trees of this approximate caliper as opposed to
seedlings, as trees around 2” caliper can be handled less delicately and require less attention to
establish successfully. A good working relationship with a local nursery, such as Russell’s Tree
and Shrub Farm, is very beneficial, but it is equally important that high-quality stock, good prices,
and wide species availability be considered. Grand Island should compare several nursery
options when looking to make tree purchases to see what is available. It may be necessary to buy
from several nurseries if a diverse array of species are not available from a single, local nursery.
When working with a contractor, purchasing and planting costs are often combined and may also
include an initial mulching as well. When separate from the planting cost, DRG estimates
mulching a single tree to cost about $25. Grand Island could potentially lower costs on smaller
planting projects by using volunteer labor to install the trees, but larger projects are probably
better left to contractors. The expense of watering also needs to be accounted for. The cost of the
water itself is generally quite minimal, but the time staff must spend watering trees has to be
considered in the overall cost of a watering program. DRG estimates that the cost of watering a
young tree once a week for 16 weeks of the year will cost around $80. However, local volunteer
groups or individual citizens may be able to help with watering, reducing costs and increasing
community involvement in the town’s urban forest.
Based on the annual tree care budget estimates from the Community Forestry Management Plan and
assuming that the current annual tree care budget of $130,000 remains constant, Grand Island
will not have spare funds available for planting projects until year five of the eight-year
maintenance plan described in that document. Table 2 shows the estimated annual costs for each
year of the maintenance plan (again, see the Community Forestry Management Plan for more details
on how these costs were derived). At year five, approximately $20,000 of the $130,000 annual
budget could potentially go toward planting, and the amount of available budget increases each
year thereafter.
Table 2. Estimated Annual Costs for Each Year of the Maintenance Plan

Estimated Costs
Remaining
Budget

Public Tree Planting Plan

Year 1

Year 2

Year 3

Year 4

Year 5

$387,869

$241,310

$172,517

$136,995

$109,945

$71,015

$70,740

$63,710

-$257,869 -$111,310

-$42,517

-$6,995

$20,055

$58,985

$59,260

$66,290
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Table 3. Trees Per Year

Trees per Year
Task

Cost

10

$250

$2,500

$5,000 $7,500 $10,000 $12,500

$15,000 $17,500 $20,000 $22,500

$25,000

Planting

$300

$3,000

$6,000 $9,000 $12,000 $15,000

$18,000 $21,000 $24,000 $27,000

$30,000

Watering

$80

$800

Purchasing
(2.5" caliper)

Total Annual Cost

20

30

$1,600 $2,400

40

50

$3,200

$4,000

$6,300 $12,600 $18,900 $25,200 $31,500

60

$4,800

70

$5,600

80

$6,400

90

100

$7,200

$8,000

$37,800 $44,100 $50,400 $56,700

$63,000

Table 3 shows the estimated costs of planting 10, 20, 30,...100 trees in a given year. The costs in
this table are based on average contractor pricing for each task and may vary depending on what
species and size trees are planted and whether in-house staff, volunteers, or contractors install
the trees. Comparing Tables 1 and 2, Grand Island could potentially plant around 30 trees in
year 5 of the 8-year maintenance plan, 90 in years 6 and 7, and over 100 in year 8. However, this
assumes that spare budget funds are not needed elsewhere - Grand Island has a number of
ambitious tree care goals, all of which will need to share funding. Since Grand Island is just
beginning a formalized planting program, it may be most prudent to start small, for example,
with an achievable goal of 10 or 20 trees in a year and increase the number of annual plantings
over time. Starting with modest goals will allow the town to demonstrate its ability to meet
planting expectations, provide opportunities to train staff and volunteers in a low-pressure
environment, avoid overwhelming or demotivating staff and volunteers with aspirational tasks,
and slowly bolster support for the project as citizens and town governance see the tangible results
of systematic tree planting.
Although tree planting can be a costly and time-consuming process, planting is needed in Grand
Island to offset tree loss due to invasive species such as EAB and development pressures. During
the 2021 inventory, 1,221 trees were recommended for removal. In order to offset those losses,
1,221 would, ideally, be planted. The estimated cost of these replacements, based on the costs
from Table 3, would be $769,230. Additional funding from sources outside the town budget may
be needed to help replace removed trees and, eventually, to plant new ones to increase the urban
canopy. The Department of Environmental Conservation (DEC) offers planting assistance
through their Urban and Community Forestry Grant Program, and Grand Island could
potentially use the inventory results from 2021 to back up grant applications. Another potential
avenue for help in finding grants for planting is the New York State ReLeaf Program. Although
they do not offer their own grants anymore, they may be able to connect the town with other
grant opportunities. Grand Island has worked with ReLeaf in the past to conduct planting
projects. Finally, a tree ordinance which requires fees from individuals or developers who wish
to remove trees could help to fund a sustainable planting program. Alternatively, a tree ordinance
which requires developers to replace removed trees with new trees could help shift the cost of
replanting programs away from the town budget.
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On a smaller scale, businesses, institutions, and corporations are often willing to donate funds for
tree plantings in exchange for recognition in some way, such as through the media or during
Arbor Day ceremonies. Grand Island has partnered with the Arbor Day Foundation in the past
to source seedlings and has purchased seedlings for Arbor Day giveaways from Erie County Soil
and Water Conservation District. The Girl Scouts and Cub Scouts of Grand Island, as well as the
Grand Island Farm Club and Grand Island School District, have assisted with Arbor Day activities
in the past and may be interested in continuing to help with tree planting efforts in the future.
The town may consider seeking additional support from the Western New York Land
Conservancy and the USFS Great Lakes grant program as well. Community groups such as
garden clubs or block groups can increase involvement in supporting operations and tree care,
and the town should consider investigating whether there is interest in forming a tree club
composed of community members who would be willing to help support the town’s vision for
tree planting.
Replacing every removed tree is a daunting goal that will require a long-term commitment to tree
planting within the town. However, the effort is well worth the reward - a prospering urban forest
that can grow and provide benefits to the community for generations to come.

3.2 GOALS, TIMEFRAMES, AND ACTION ITEMS
The following table lays out some of the potential goals, timeframes, and action items to help
build a planting program in the Town of Grand Island. Many of the goals are interconnected, and
completing one goal may help complete others. However, growing a sustainable planting
program will take time, funding, and commitment. If the goals, timeframes, or action items need
to be changed as circumstances change, the town should do so.
Table 4. Goals, Timeframes, and Action Items
Goal
Timeframe

Action Items
Assess site conditions before selecting tree species

Select the "right tree for the right
place"

Improve young tree survival rate

Assess site restrictions before selecting tree species
Match tree species to the site conditions and site
restrictions

Ongoing

Use planting list to guide tree selections
Consider mature tree size and function within the
landscape
Provide training to volunteers and staff on proper
tree installation
Supervise planting crews to ensure trees are handled
and installed correctly
Select the right tree for the right place
Mulch trees to avoid string trimmer and lawn mower
damage
Plant larger caliper trees rather than seedlings

Ongoing

Provide adequate follow-up care to young trees
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Goal

Timeframe

Action Items
Encourage public to help care for young trees
through Adopt-A-Tree or similar programs
Educate public on young tree care
Remove staking materials in a timely manner

Update and expand planting list

Review and revise planting list as climate changes,

Ongoing

new pest threats emerge, and new trees are available
Plant a variety of species and genera
Avoid planting large monocultures of a single species
or genus
Assess the diversity of existing trees around planting

Increase tree species and genus
diversity

locations
Ongoing

Aim to have no more than 10% of the urban forest
comprised of any single species
Aim to have no more than 20% of the urban forest
comprised on any single genus
Consider both native and non-native trees for
planting
Secure or set aside necessary funding (see Community
Forestry Management Plan)
Hire contractors or train staff on structural pruning

Establish a young tree training
program

1–3 years

techniques
Divide town into thirds and prune young trees in 1/3
of town each year
Update inventory regularly to track new plantings
and ensure all young trees are included in cycle
Secure or set aside funds
Use in-house staff and equipment or hire contractors
to water trees during the growing season
Water newly planted trees at least once per week
until root systems establish (1-3 years)

Establish a watering program for
young trees

1-3 years

Provide 1-1.5 gallons of water per inch caliper of the
tree at each watering
Purchase watering bags to help provide consistent
water input during the growing season
Educate public on young tree care
Solicit help with watering programs from volunteer
groups and individual citizens

Public Tree Planting Plan

26

May 2022

Goal

Timeframe

Action Items
Use tools such as i-Tree Canopy to map canopy
cover in town
Identify areas which have low canopy cover and

Do a canopy cover analysis

5–8 years

prioritize them for future planting projects
Set canopy cover goals
Track progress over time as new plantings grow and
canopy cover changes
Provide free presentations or classes during Arbor
Day celebrations
Post urban forestry updates to town websites
Provide approved tree planting lists and do-not-

Educate citizens about trees

Ongoing

plant lists
Table or provide educational fliers
Educate the public on the benefits of shade trees on
their property.
Create public interest through presentations, tree

Form a Tree Club

3–5 years

walks, Arbor Day celebrations, etc.
Solicit volunteers to start a club devoted to
promoting and caring for trees in the community
Identify areas with low canopy cover to prioritize
planting

Increase canopy cover throughout
town

Plant the largest tree possible in each planting site
Ongoing

Provide routine care to town trees to improve
condition and increase survival rates
Encourage landowners to plant trees on their
properties
Promote program during Arbor Day celebrations, on
town websites, and at Welcome Center
Allow donors to select the tree they want
Encourage donors to select large trees when site

Expand the Remembrance
program

3–5 years

restrictions allow
Maintain plaques or signs on memorial plantings, or
provide plaques or signs if not currently provided
Provide list of memorial trees, locations, and
personal messages from donors on town websites
Create a webpage for the memorial tree program
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Goal

Timeframe

Action Items
i-Tree Canopy can estimate canopy cover and
benefits provided to town by the canopy
Hire high school or early college intern to run
i-Tree analyses during summers
Use i-Tree Design to demonstrate current benefits of

Use i-Tree to quantify and
demonstrate tree benefits

trees around public buildings and estimate future
5–8 years

benefits of new plantings
Use i-Tree Design to locate locations to plant for
maximum future benefits
Use i-Tree Species to select best species to provide
desired benefits
Send a town Tree Board or staff member to
i-Tree Academy to receive software training
Coordinate with DOT to determine jurisdiction and
make redevelopment plan
Create new locations for large-stature trees in Town

Beautify Town center

3–5 years

Center
Assess site conditions before selecting tree species
Encourage involvement by business owners and
residents of Town Center
Maintain contacts with:
•
•
•

Foster partnerships

Ongoing

•
•
•
•

Grand Island Farm Board
Grand Island Garden Club
Grand Island Scouting Groups
NYS DEC
Cornell
Western NY Land Conservancy
Arbor Day Foundation

Reach out to partners at start of planning process for
new plantings to solicit input, volunteers, and
funding
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APPENDIX A
SUGGESTED TREE SPECIES
Proper landscaping and tree planting are critical components of the atmosphere, livability, and ecological quality of a community’s urban forest. The tree species listed below have been evaluated for factors such as
size, disease and pest resistance, seed or fruit set, and availability. The following list is offered to assist all relevant community personnel in selecting appropriate tree species. These trees have been selected because of
their aesthetic and functional characteristics and their ability to thrive in the soil and climate conditions throughout Zones 5 and 6 on the USDA Plant Hardiness Zone Map. Considering Grand Island’s clay soils, the
species that are not sensitive to waterlogging should be considered for future plantings.
Species Name

Use Potential

Botanical

Common

Abies balsamea

fir, balsam

Abies concolor

fir, white

Width

Size

Yes

50-70

15-25

Large

Yes

80-160

10

Large

Abies fraseri

fir, Fraser

No

Yes

30-50

10-25

Medium

Acer buergerianum

maple, trident

Streetwise

Deciduous

Yes

Yes

20-30

20-30

Small

Acer campestre

maple, hedge

Acer cappadocicum

maple, coliseum

Queen Elizabeth™

Deciduous

Yes

Yes

25-35

25-35

Small

‘Aureum’

Deciduous

Yes

Yes

30-35

20-25

Small

Acer ginnala

maple, amur

Red Rhapsody™

Deciduous

Yes

Yes

15-20

15-20

Small

Partially Tolerant

Moderately Tolerant

Moderately Sensitive

no

Acer griseum

maple, paperbark

Deciduous

Yes

Yes

20-30

15-25

Small

Moderately Tolerant

Moderately Sensitive

Moderately Sensitive

no

Acer miyabei

maple, Miyabe

Deciduous

No

Yes

30-40

30-40

Medium

Moderately Tolerant

no

Acer nigrum

maple, black

Deciduous

Yes

Yes

60-75

40-50

Small

Tolerant

Moderately Tolerant

Sensitive

yes

Acer pensylvanicum

maple, striped

Deciduous

No

Yes

15-25

10-20

Small

Tolerant

Moderately Sensitive

Moderately Tolerant

yes

Acer rubrum

maple, red

Red Sunset®

Deciduous

Yes

Yes

40-70

30-50

Large

Moderately Tolerant

Moderately Tolerant

Moderately Tolerant

yes

Acer saccharum

maple, sugar

Legacy'

Deciduous

Yes

Yes

40-80

30-60

Large

Tolerant

Moderately Tolerant

Sensitive

yes

Acer tataricum 'GarAnn'

maple, Tatarian

Hot Wings®

Deciduous

Yes

Yes

10-30

10-20

Small

Moderately Tolerant

no

Acer triflorum

maple, three-flower

Deciduous

Yes

Yes

25-30

25-30

Small

Aesculus flava

buckeye, yellow

Deciduous

No

Yes

50-75

30-50

Large

Tolerant

Aesculus hippocastanum

horsechestnut

Deciduous

No

Yes

60

40

Large

Tolerant

Aesculus pavia

buckeye, red

Deciduous

No

Yes

12-15

12-15

Small

Aesculus × carnea 'Briotii'

horsechestnut, Ruby Red

Briotii'

Deciduous

No

Yes

25-35

25-35

Medium

Moderately Tolerant

Moderately Sensitive

Moderately Sensitive

no

Aesculus × carnea 'Ft. McNair'

horsechestnut, Fort McNair

'Ft. McNair'

Deciduous

No

Yes

40-50

30-40

Medium

Moderately Tolerant

Moderately Sensitive

Moderately Sensitive

no

Alnus cordata

alder, Italian

Deciduous

Yes

Yes

30-50

20-30

Medium

no

Amelanchier arborea

serviceberry, downy

Deciduous

Yes

Yes

15-25

15-25

Small

yes

Amelanchier laevis

serviceberry, Allegheny

Deciduous

No

Yes

15-40

15-40

Small

Asimina triloba

pawpaw

Deciduous

No

Yes

15-30

15-30

Medium

Betula alleghaniensis

birch, yellow

Deciduous

No

Yes

60-80

40-60

Betula lenta

birch, sweet

Deciduous

No

Yes

60-70

40-60

Betula nigra

birch, river

Heritage®

Deciduous

Yes

Yes

40-70

Carpinus betulus 'Frans Fontaine'

hornbeam, European

Frans Fontaine'

Deciduous

Yes

Yes

Carpinus caroliniana

hornbeam, American

Deciduous

No

Carya illinoinensis

pecan

Deciduous

No

Carya lacinosa

hickory, shellbark

Deciduous

Carya ovata

hickory, shagbark

Castanea dentata x mollissima
Castanea mollissima

‘Violacea’
®

(Numerous exist)

Leaf Type

Streets

Parks

Coniferous

No

Coniferous

No

Coniferous

Environmental Tolerance

Height

Public Tree Planting Plan

Cultivars

Canopy
Shade

Drought

Waterlogging

Partially Tolerant

Moderately Sensitive

Moderately Sensitive

yes

Moderately Tolerant

no

Moderately Tolerant

no

Sensitive

Native

no
Moderately Tolerant

Moderately Tolerant

Moderately Sensitive

no
no

no
Moderately Sensitive

Moderately Sensitive

yes
no
yes

Partially Tolerant

Moderately Sensitive

Moderately Sensitive

yes

Moderately Tolerant

Moderately Tolerant

Tolerant

yes

Large

Partially Tolerant

Moderately Sensitive

Sensitive

yes

Large

Partially Tolerant

Moderately Sensitive

Sensitive

yes

40-70

Large

Intolerant

Moderately Sensitive

Moderately Tolerant

yes

40-50

20-25

Large

Moderately Tolerant

Moderately Tolerant

Sensitive

no

Yes

20-35

20-35

Small

Tolerant

Moderately Sensitive

Moderately Tolerant

yes

Yes

75-100

40-70

Large

Intolerant

Moderately Sensitive

Moderately Tolerant

no

No

Yes

60-80

40-60

Large

Moderately Tolerant

Moderately Tolerant

Sensitive

yes

Deciduous

No

Yes

70-90

50-70

Large

Moderately Tolerant

Moderately Tolerant

Sensitive

yes

chestnut, hybrid

Deciduous

No

Yes

40-60

40-60

Large

Moderately Tolerant

Moderately Tolerant

Sensitive

no

chestnut, Chinese

Deciduous

No

Yes

40-60

40-60

Large

no
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Species Name
Botanical

Common

Catalpa speciosa

Use Potential

Canopy

Environmental Tolerance

Leaf Type

Streets

Parks

Height

Width

Size

catalpa, northern

Deciduous

No

Yes

50

30

Large

Cedrus libani

cedar-of-Lebanon

Coniferous

No

Yes

40-60

40-60

Large

Celtis laevigata

hackberry, southern

Deciduous

Yes

Yes

60-80

60-80

Large

Tolerant

no

Celtis occidentalis

hackberry, common

Prairie Pride'

Deciduous

Yes

Yes

40-60

40-60

Large

Moderately Tolerant

Moderately Tolerant

Moderately Sensitive

yes

Cercidiphyllum japonicum

katsuratree

Aureum'

Deciduous

Yes

Yes

40-60

25-60

Large

Moderately Tolerant

Sensitive

Moderately Sensitive

no

Cercis canadensis

redbud, eastern

Deciduous

Yes

Yes

20-30

25-35

Small

Moderately Tolerant

Moderately Tolerant

Sensitive

yes

Cercis canadensis 'Forest Pansey'

redbud, Forest Pansey

Forest Pansey'

Deciduous

No

Yes

10-20

15-25

Small

Moderately Tolerant

Moderately Tolerant

Sensitive

yes

Chamaecyparis nootkatensis

falsecypress, Nootka

‘Pendula’

Coniferous

No

Yes

40-90

15-25

Large

no

Chamaecyparis thyoides

whitecedar, atlantic

(Numerous exist)

Coniferous

No

Yes

30-50

30-40

Medium

yes

Chionanthus virginicus

fringetree, white

Deciduous

No

Yes

20-25

20-25

Small

Moderately Tolerant

Intolerant

Moderately Sensitive

yes

Cladrastis kentukea

yellowwood, American

Deciduous

Yes

Yes

30-50

40-55

Medium

Moderately Tolerant

Moderately Sensitive

Sensitive

yes

Cornus alternifolia

dogwood, pagoda

Deciduous

No

Yes

15-25

20-30

Small

Tolerant

Sensitive

Sensitive

yes

Cornus kousa

dogwood, Kousa

(Numerous exist)

Deciduous

Yes

Yes

15-30

15-30

Small

Moderately Tolerant

Sensitive

Sensitive

no

Cornus mas

dogwood, cornelian cherry

‘Spring Sun’

Deciduous

No

Yes

15-25

15-20

Small

Corylus colurna

filbert, Turkish

Deciduous

Yes

Yes

40-80

30-50

Large

Cotinus coggygria

smokebush

Deciduous

No

Yes

10-15

10-15

Small

Tolerant

no

Cotinus obovatus

smoketree, American

Deciduous

No

Yes

20-30

20-30

Small

Tolerant

yes

Crataegus phaenopyrum

hawthorn, Washington

Princeton Sentry™

Deciduous

No

Yes

25-30

25-30

Small

Partially Tolerant

Moderately Sensitive

Sensitive

no

Crataegus viridis 'Winter King'

hawthorn, Winter King green

‘Winter King’

Deciduous

Yes

Yes

25-35

25-35

Small

Tolerant

Tolerant

Sensitive

no

Cryptomeria japonica 'Yoshino'

cedar, Japanese

‘Sekkan-sugi’

Coniferous

No

Yes

30-40

20-30

Large

Moderately Tolerant

Moderately Tolerant

Moderately Sensitive

no

Diospyros virginiana

persimmon, common

Deciduous

No

Yes

35-60

25-35

Large

Partially Tolerant

Moderately Sensitive

Moderately Sensitive

yes

Eucommia ulmoides

hardy rubber tree

Deciduous

No

Yes

40-60

30-50

Medium

Fagus grandifolia

beech, American

Deciduous

No

Yes

50-80

40-80

Large

Tolerant

Moderately Sensitive

Sensitive

yes

Fagus sylvatica 'Riversii'

beech, European

Deciduous

No

Yes

50-60

40-50

Large

Tolerant

Moderately Sensitive

Sensitive

no

Fagus sylvatica 'Tricolor'

beech, Tricolor

Deciduous

No

Yes

20-30

10-20

Large

Tolerant

Moderately Sensitive

Sensitive

no

Franklinia alatamaha

Franklin tree

Deciduous

No

Yes

10-20

5-15

Small

Partially Tolerant

Moderately Sensitive

Sensitive

Ginkgo biloba

ginkgo

(Choose male trees only)

Deciduous

Yes

Yes

50-80

30-40

Large

Partially Tolerant

Moderately Tolerant

Sensitive

no

Gleditsia triacanthos inermis

honeylocust, thornless

‘Shademaster’

Deciduous

Yes

Yes

30-40

25-35

Large

Intolerant

Tolerant

Moderately Tolerant

yes

Gymnocladus dioicus

Kentucky coffeetree

Espresso,' Prairie Titan®

Deciduous

Yes

Yes

60-80

40-55

Large

Partially Tolerant

Moderately Tolerant

Moderately Sensitive

yes

Halesia tetraptera

silverbell, Carolina

‘Arnold Pink’

Deciduous

No

Yes

30-40

20-35

Small

Ilex x attenuata

holly, Foster's

Coniferous

No

Yes

12-25

8-18

Small

no

Ilex opaca

holly, American

Coniferous

No

Yes

15-30

10-20

Small

yes

Juglans nigra

walnut, black

Deciduous

No

Yes

75-100

75-100

Large

Intolerant

Moderately Sensitive

Sensitive

yes

Juniperus virginiana

red cedar, eastern

Coniferous

Yes

Yes

30-65

10-25

Medium

Intolerant

Tolerant

Sensitive

yes

Koelreuteria paniculata

golden rain tree

Deciduous

Yes

Yes

30-40

30-40

Medium

Partially Tolerant

Tolerant

Sensitive

no

Laburnum x watereri

golden chain tree

Deciduous

No

Yes

15-30

15-30

Small

Larix decidua

larch, European

Deciduous

No

Yes

65

25

Large

Liquidambar styraciflua

sweetgum, American

‘Rotundiloba’

Deciduous

Yes

Yes

60-80

40-60

Large

Intolerant

Liriodendron tulipifera

tuliptree

Fastigiatum'

Deciduous

Yes

Yes

60-90

30-50

Large

Partially Tolerant

Maackia amurensis

maackia, Amur

Deciduous

Yes

Yes

20-30

20-30

Small

Magnolia acuminata

magnolia, cucumbertree

Deciduous

No

Yes

40-70

20-35

Large

Moderately Tolerant

Sensitive

Sensitive

yes

Magnolia macrophylla

magnolia, big leaf

Deciduous

No

Yes

30-40

30-40

Large

Moderately Tolerant

Sensitive

Moderately Tolerant

no
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Cultivars

‘Rosea’

‘Flame’

(Numerous exist)

(Numerous exist)

Shade

Drought

Waterlogging

Partially Tolerant

Tolerant

Tolerant

Native
yes
no

no
no

Tolerant

no

yes

no
Moderately Tolerant

no

Moderately Tolerant

Moderately Tolerant

yes

Moderately Sensitive

Sensitive

yes
no
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Species Name

Use Potential

Botanical

Common

Cultivars

Magnolia stellata

magnolia, star

Magnolia tripetala

magnolia, umbrella

Magnolia virginiana

magnolia, sweetbay

Moonglow

Magnolia x soulangeana

magnolia, saucer

‘Alexandrina’

Malus spp.

crabapple, flowering

Metasequoia glyptostroboides

dawn redwood

Nyssa sylvatica
Ostrya virginiana
Oxydendrum arboreum

sourwood

Parrotia persica

parrotia, Persian

Picea glauca
Picea omorika

Canopy

Environmental Tolerance

Leaf Type

Streets

Parks

Height

Width

Size

Shade

Drought

Waterlogging

Deciduous

No

Yes

15-20

10-15

Small

Moderately Tolerant

Sensitive

Moderately Tolerant

no

Deciduous

No

Yes

15-30

15-30

Small

Moderately Tolerant

Sensitive

Sensitive

yes

Deciduous

No

Yes

Deciduous

No

Yes

10-35

10-35

Small

Moderately Tolerant

Sensitive

Tolerant

yes

20-25

20-25

Small

Moderately Tolerant

Sensitive

Sensitive

no

(Disease resistant only)

Deciduous

Yes

Yes

10-20

10-20

Small

‘Emerald Feathers’

Deciduous

Yes

Yes

70-100

15-25

Large

Moderately Tolerant

Moderately Tolerant

Sensitive

no

tupelo, black gum
hophornbeam, American

Deciduous

Yes

Yes

30-50

20-30

Large

Moderately Tolerant

Moderately Sensitive

Moderately Sensitive

yes

Deciduous

Yes

Yes

25-40

20-30

Medium

Partially Tolerant

Moderately Tolerant

Sensitive

yes

‘Mt. Charm’

Deciduous

No

Yes

20-50

10-25

Small

Partially Tolerant

Sensitive

Sensitive

yes

‘Vanessa’

Deciduous

Yes

Yes

20-40

20-30

Medium

spruce, white

Coniferous

No

Yes

40-60

10-20

spruce, Serbian

Coniferous

No

Yes

40-60

15-20

Large

no

Picea orientalis

spruce, Oriental

Coniferous

No

Yes

50

10-25

Large

no

Picea pungens

spruce, Colorado

Coniferous

No

Yes

30-75

15-20

Pinus aristata

pine, bristlecone

Coniferous

No

Yes

8-40

Pinus bungeana

pine, lacebark

Coniferous

No

Yes

30-50

Pinus densiflora

pine, Japanese red

Coniferous

No

Yes

40-50

Pinus flexilis

pine, limber

Coniferous

No

Yes

40-60

25-40

Pinus mugo

pine, mugo

Coniferous

No

Yes

15-20

Pinus parviflora

pine, Japanese white

Coniferous

No

Yes

20-40

Pinus strobus

pine, eastern white

Coniferous

No

Yes

Pinus sylvestris

pine, Scotch

Coniferous

No

Pinus taeda

pine, loblolly

Coniferous

Pinus virginiana

pine, Virginia

Coniferous

Pistacia chinensis

pistache, Chinese

Platanus occidentalis

sycamore, American

‘Centennial’
®

Columbia,' 'Liberty,'
'Yarwood'

Native

yes

no
Moderately Tolerant

Moderately Tolerant

Moderately Tolerant

yes

no

Small

no

Medium

no

Large

no

Medium

no

25-30

Small

no

20-50

Medium

no

50-80

20-40

Large

Yes

30-60

30-40

Large

No

Yes

40-90

20-40

Large

No

Yes

30-60

20-40

Large

Deciduous

Yes

Yes

30-35

20-30

Medium

Deciduous

No

Yes

75-100

75-100

Large

Moderately Tolerant

Moderately Tolerant

Moderately Tolerant

Moderately Tolerant

Moderately Tolerant

Moderately Tolerant

20-35

Moderately Tolerant

Moderately Sensitive

Sensitive

yes
no
yes

Partially Tolerant

Moderately Sensitive

Sensitive

no

Tolerant

no
yes

Platanus x acerifolia

London planetree

Deciduous

Yes

Yes

75-100

60-75

Large

Populus deltoides

cottonwood, eastern

Deciduous

No

Yes

120

75

Large

Populus tremuloides

aspen, quaking

Deciduous

No

Yes

100

50

Large

Prunus maackii

chokecherry, Amur

Deciduous

No

Yes

20-30

18-25

Medium

no

Prunus sargentii

Deciduous

Yes

Yes

20-30

20-30

Medium

no

Prunus subhirtella 'Pendula Plena Rosea'

cherry, Sargent
cherry, Double Pink Weeping
Higan

‘Pendula’

Deciduous

No

Yes

20-30

15-25

Small

Partially Tolerant

Moderately Sensitive

Sensitive

no

Prunus virginiana

chokecherry, common

‘Schubert’

Deciduous

Yes

Yes

20-30

15-20

Small

Partially Tolerant

Moderately Sensitive

Sensitive

yes

Psedotsuga menziesii

Douglas-fir

Coniferous

No

Yes

40-80

12-20

Large

Pterocarya fraxinifolia

wingnut, Caucasian

Deciduous

No

Yes

30-60

30-60

Medium

Quercus acutissima

oak, sawtooth

Deciduous

Yes

Yes

40-60

40-60

Medium

Partially Tolerant

Tolerant

Moderately Sensitive

no

Quercus alba

oak, white

Deciduous

Yes

Yes

50-80

50-80

Large

Partially Tolerant

Tolerant

Moderately Sensitive

yes

Quercus bicolor

oak, swamp white

Deciduous

Yes

Yes

50-60

50-60

Large

Partially Tolerant

Tolerant

Moderately Tolerant

yes

Quercus cerris

oak, European turkey

Deciduous

Yes

Yes

40-60

40-60

Medium

Quercus coccinea

oak, scarlet

Deciduous

Yes

Yes

50-70

40-50

Large
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‘Amber Beauty’

Beacon'

no
yes

Tolerant

Tolerant

Tolerant

yes

no
Tolerant

no

Tolerant
Partially Tolerant

Tolerant

no
Sensitive

yes
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Species Name
Botanical

Common

Quercus fastigiata

Use Potential
Cultivars

Canopy

Environmental Tolerance

Leaf Type

Streets

Parks

Height

Width

Size

oak, Regal Prince

Deciduous

Yes

Yes

40-60

20-25

Large

Quercus imbricaria

oak, shingle

Deciduous

Yes

Yes

40-60

40-60

Large

Partially Tolerant

Tolerant

Sensitive

Quercus lyrata

oak, overcup

Deciduous

Yes

Yes

40-60

40-60

Large

Partially Tolerant

Sensitive

Tolerant

no

Quercus macrocarpa

oak, bur

Deciduous

Yes

Yes

60-80

60-80

Large

Partially Tolerant

Tolerant

Sensitive

yes

Quercus montana

oak, chestnut

Deciduous

Yes

Yes

50-70

50-70

Large

Quercus muehlenbergii

oak, chinkapin

Deciduous

Yes

Yes

40-60

50-70

Large

Partially Tolerant

Tolerant

Moderately Tolerant

yes

Quercus palustris

oak, northern pin

Deciduous

Yes

Yes

50-70

40-60

Large

Partially Tolerant

Tolerant

Moderately Tolerant

yes

Quercus phellos

oak, willow

Deciduous

Yes

Yes

40-75

25-50

Large

Partially Tolerant

Moderately Tolerant

Moderately Tolerant

no

Quercus robur 'Concordia'

oak, English

Deciduous

Yes

Yes

25-30

25-30

Large

Quercus robur 'Fastigiata'

oak, Pyramidal English

Deciduous

Yes

Yes

50-60

10-20

Large

Partially Tolerant

Moderately Sensitive

Moderately Sensitive

no

Quercus rubra

oak, northern red

Deciduous

Yes

Yes

50-75

50-75

Large

Partially Tolerant

Moderately Sensitive

Sensitive

yes

Quercus shumardii

oak, Shumard

Deciduous

Yes

Yes

40-60

30-40

Large

Partially Tolerant

Tolerant

Moderately Sensitive

no

Sassafras albidum

sassafras

Deciduous

No

Yes

30-60

25-40

Medium

Moderately Tolerant

Tolerant

Moderately Sensitive

yes

Staphylea trifolia

bladdernut, American

Deciduous

No

Yes

10-15

10-20

Small

Stewartia ovata

stewartia, mountain

Styphnolobium japonicum

pagodatree, Japanese

Styrax japonicus

Heritage®
‘Splendens’

Shade

Drought

Waterlogging

Moderately Tolerant

Native
no
no

yes

no

Tolerant

yes

Deciduous

No

Yes

10-15

10-15

Small

Deciduous

Yes

Yes

50-75

50-75

Large

snowbell, Japanese

‘Regent’
‘Emerald Pagoda,’
'Snowcone'

Deciduous

No

Yes

20-30

20-30

Small

Partially Tolerant

Moderately Sensitive

Moderately Sensitive

no

Syringa reticulata

lilac, Japanese tree

‘Ivory Silk’

Deciduous

Yes

Yes

20-30

15-20

Small

Intolerant

Tolerant

Moderately Sensitive

no

Taxodium distichum

bald cypress, common

‘Shawnee Brave’

Deciduous

Yes

Yes

50-70

20-45

Large

Partially Tolerant

Moderately Sensitive

Tolerant

no

Thuja occidentalis

arborvitae, eastern

(Numerous exist)

Coniferous

No

Yes

20-40

10-15

Medium

Tolerant

Moderately Tolerant

Moderately Sensitive

yes

Thuja plicata

arborvitae, western

(Numerous exist)

Coniferous

No

Yes

50-70

15-25

Large

Tilia × euchlora

linden, Crimean

Deciduous

Yes

Yes

40-60

20-30

Large

Tilia americana

basswood

‘Redmond’

Deciduous

Yes

Yes

50-80

30-50

Large

Tolerant

Moderately Sensitive

Sensitive

yes

Tilia cordata 'Greenspire'

linden, littleleaf

‘Greenspire’

Deciduous

Yes

Yes

40-50

20-30

Large

Tolerant

Moderately Sensitive

Sensitive

no

Tilia tomentosa

linden, silver

‘Sterling’

Deciduous

Yes

Yes

50-70

25-50

Large

Moderately Tolerant

Moderately Tolerant

Sensitive

no

Tsuga canadensis

hemlock, eastern

Coniferous

No

Yes

40-70

25-35

Large

Tolerant

Sensitive

Sensitive

yes

Deciduous

Yes

Yes

60-80

40-70

Large

select DED resistant
cultivars

no
Tolerant

no

no
Tolerant

no

Ulmus americana

elm, American

Moderately Tolerant

yes

Ulmus 'Morton'

Elm Morton

Deciduous

Yes

Yes

50-60

25-40

Large

no

Ulmus 'Morton Glossy''

Elm (Triumph)

Deciduous

Yes

Yes

30-60

40-50

Large

no

Ulmus parviflora

elm, Chinese lacebark

Allée®

Deciduous

Yes

Yes

60-70

35-55

Large

Partially Tolerant

Moderately Tolerant

Moderately Tolerant

no

Zelkova serrata 'Green Vase'

zelkova, Green Vase

‘Green Vase’

Deciduous

Yes

Yes

60-80

40-50

Large

Partially Tolerant

Moderately Tolerant

Sensitive

no

Dirr’s Hardy Trees and Shrubs (Dirr 2010) and Manual of Woody Landscape Plants (5th Edition) (Dirr 1998) were consulted to compile this suggested species list. Cultivar selections are recommendations only and are
based on DRG’s experience and a prior planting list compiled for Grand Island by Steve Birtz. Tree availability will vary based on availability in the nursery trade.
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APPENDIX B
TREE PLANTING TIPS
The following tips will help to ensure a successful tree planting experience.

TIME OF YEAR
Keep in mind that spring and fall are the best times of the year to plant trees, but some trees do
better when transplanted in spring rather than fall, and vice versa. Check with your nursery or
an expert to make sure you are planting the tree at the right time of year.

TREE SELECTION
•

Pick trees that are the right size for your site when fully grown.

•

Select trees that show normal growth and are free of serious insect and disease problems.
The trees should exhibit good vitality, appearing undamaged, have good leaf color, and
bud appearance.

•

Single-stemmed trees should not have clumped foliage arising from the same point on the
stem. Such a condition, while providing an initial tree form, will ultimately cause
branching problems, such as weak crotches, and should be avoided.

Balled-And-Burlapped and Containerized Tree
When buying a tree, it will typically be a balled-and-burlapped tree, with soil surrounding the
root system or a containerized tree, generally grown in the container in which they are sold.
Balled-and-burlapped tree roots are slower to dry out than bare-root trees, as the roots are inside
a soil ball. However, the burlap may cover dead or poorly pruned roots and should be inspected
before planting. The type of soil surrounding the roots should not be too different from the soil
on the site or the tree roots may not extend sufficiently into the surrounding soil from the root
ball. In such a case, the backfill soil should be amended to provide a transition between the two
types of soil.
Container-grown trees have an undisturbed root system and can be planted with the intact root
system. If the tree has been in the container for too long; however, the tree may be pot-bound
with the roots encircling the inside perimeter of the pot. The roots should be sliced or partially
separated in order to improve the ability of the tree to extend the roots into the surrounding soil.

TRANSPORT
Handle trees with care. Trees are living organisms and, thus, are perishable. During transport
and when loading and unloading, protect trees from damage. Use care and don’t break branches
or lift by the trunk. If trees are stored prior to planting, keep the roots moist.
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THE PLANTING HOLE
The size of the hole you dig is very important. The planting hole is wider (two to three times)
than the root ball and not quite as deep as the root ball. The hole should be dug shallow and wide.
It should not be any deeper than the root ball. The root flair (which is the area at the base of a tree
where the trunk transitions from trunk into the root system tissues) should be at or just above
ground level. Loosen heavy clay soils around the perimeter of the hole, if present, to allow for
root penetration.

PLACING THE TREE
The tree should be planted to the same depth or slightly higher than it was growing at the nursery.
A high mound should be avoided as the soil can dry out quickly in the summer and freeze in the
winter.

BACKFILLING THE SOIL
The backfill soil should be added gradually and watered carefully to settle the soil but not to
saturate it. Balled-and-burlapped trees should have any untreated burlap pulled away from the
top of the root ball and cut away, not buried, so that none of the burlap is exposed at the soil
surface. Otherwise, the burlap can wick moisture away from the roots of the freshly planted tree.

STAKING THE TREE
Stakes should only be used to support trees on windy sites or for smaller trees with weak trunks.
The stakes should be placed before the backfill is added to avoid damaging any large roots. A
stake is meant to provide a temporary support and should be removed within a year to allow the
tree to develop trunk strength and to limit the potential for physical damage from the stakes and
support ties.
Wooden stakes, metal pipe, fence stakes, and metal reinforcing bars may all be used for support.
Anything used for a tie should have a flat, smooth surface and be somewhat elastic to allow for
slight movement for the tree. Suitable materials include rubber strips or webbing and belting.
Wire covered with hose or tubing should not be used.

WATERING
Because a newly transplanted tree may have lost much of its root system, watering is critical for
successful establishment.
•

Water at the time of planting.

•

Water weekly, or bi-weekly particularly during dry periods.

•

A newly planted tree will benefit from at least an inch of water a week.
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MULCHING
Newly planted trees respond well to mulch placed around the tree. This reduces initial root
competition with turf and limits the possibility of physical damage by mowers.
The mulch should not be piled (mulch ‘volcanoes’) around the tree and should not actually touch
the tree trunk.
Apply no more than a 2- to 3-inch depth of mulch, with it being no more than ½ inch deep closest
to the tree.

PRUNING
When planting a tree, only dead or broken branches should be removed. All living branches
should be left on the tree to help promote tree establishment. Once the tree has been established
on the site, training pruning can be done to promote good branching patterns, but no more than
1/4 of the branches should be removed at any one time.

FERTILIZING
Fertilizer is not generally necessary at the time of planting and, indeed, if placed improperly in
the planting hole can injure roots. The addition of nitrogen, in a slow-release form, however, can
benefit a newly planted tree, and it may be efficient to apply at the time of planting.
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SECTION 1: INTRODUCTION
SECTION 1.1: PURPOSE
The purpose of an emergency storm preparedness plan is to mitigate, respond, and recover from
an emergency or natural disaster in a timely manner. This Storm Preparedness Plan will review
the key components of an effective storm preparedness plan, assess Grand Island’s current storm
preparedness, and offer recommendations to improve storm preparedness in the future.

SECTION 1.2: VISION
The Town of Grand Island’s 2018 Comprehensive Plan identified 8 objectives designed to
“provide facilities and services that meet the physical, social, and cultural needs of Grand Island
residents, build community, and provide an attractive and inviting environment for current and
future residents.” One of the objectives identified to meet this goal was to “... ensure that adequate
planning and mitigation measures are developed and maintained for residents in response to
climate change, hazards, and emergencies.”

SECTION 1.3: KEYS OF AN EFFECTIVE EMERGENCY STORM
PREPAREDNESS PLAN
The Town of Grand Island, New York lies in a climate zone that exhibits four distinct seasons.
This creates the potential for rapid changes in temperature, humidity, and barometric pressure
and sets the stage for severe weather events such as tornadoes, flooding, thunderstorms, hail,
high winds, ice, and snow. The Köppen climate classification rates Grand Island as “Dfa” which
is characterized as a humid, continental region with a hot summer. The coldest month averages
around 25°F, while the hottest month's average temperature is around 72°F. Grand Island
receives more precipitation than the national average, with 35” of average annual rainfall, 72” of
average annual snowfall, and 166 precipitation days each year. The higher-than-average
precipitation of the area may raise the likelihood of damage being done to trees, particularly
during severe storms, as trees are more likely to fall during high wind events when the roots are
under stress and the soil is wet.
Severe weather can cause catastrophic damage and create significant volumes of vegetative
debris that requires processing. To prepare, proactive municipalities have developed emergency
response and recovery plans. Traditionally, these plans address serious public safety and health
issues, but commonly overlook the necessity of addressing trees and woody debris in the
mitigation efforts.
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When catastrophic disasters, such as tornadoes, ice
storms, and severe straight-line winds strike, thousands
to millions of cubic yards of debris are produced. Trees
and vegetation account for approximately 30% of this
debris volume. Beyond the task of collecting and
disposing of this debris are additional urban forest
management considerations, including increased threat
to life, hindrance to life-saving efforts, power outages,
and personal and public property damage. The impacts
of these additional tree-related considerations are not
always quantifiable but can overwhelm the town’s
storm response services and slow down the recovery
process.

SECTION 1.4: SEVERE WEATHER EVENTS
The severe weather events most commonly experienced in New York include winter storms
(snow and ice) and thunderstorms. Along with precipitation, these types of events generally
include high winds and flooding that can cause partial or whole tree failure, particularly in trees
with pre-existing defects. Full canopies on trees when severe thunderstorms are most common
during late spring to summer, and the accumulation of ice and snow on branches throughout
winter can increase the dynamic loading experienced by trees and their parts during severe
weather events, increasing the chances of failure.
Even relatively low wind speeds can cause tree
damage in trees that are fully leafed out. Wind
speeds from 39 to 54 miles per hour can cause
small, healthy limbs to break as well as damage
larger dead or weakened branches. At 55 to 72
miles per hour, large, healthy branches will break
and shallowly rooted trees may be uprooted.
Widespread tree damage with trees snapped or
uprooted can occur at wind speeds from 73 miles
per hour or greater. Full tree failure may occur at
even lower wind speeds if the soil is heavily
saturated, while much higher wind speeds may be
required to cause damage when trees are not
leafed out.
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The National Oceanic and Atmospheric Administration (NOAA) reports that on average, about 10
tornadoes are confirmed in the state of New York each year. However, the threat of a tornado, and the
resulting damage that occurs, is relatively rare in Grand Island. Since 1950, 23 tornadoes have been
reported to touch down in Erie County, only 2 of which occurred on Grand Island. Other high wind
events are common in New York. Between 2011 and 2021, 42 high wind events were recorded by the
National Center for Environmental Information in Erie County, with maximum wind speeds between
58 and 74 miles per hour. A further 64 thunderstorm events were recorded during the same time
period, which produced gusts from 58 to 69 miles per hour.
Throughout Western New York, late fall through early spring produces some of the worst damage
after storms due to the added pressure snow and ice add to the typical storm event. A total of 88 winter
storms and winter weather events have been recorded in Erie County from 2011 to 2021. These types
of storms, in addition to producing strong wind gusts, frequently produce large quantities of ice and
snow which may build up on trees, exacerbating wind loading and leading to tree damage.
While any individual type of severe weather event may seem uncommon, when considered together,
severe weather is not a rarity for Grand Island. Many types of weather events can produce the high
winds required to cause significant damage to Grand Island’s urban forest. Proactive maintenance is
the best form of preparation a community can take for the potential damage brought by severe
weather.

SECTION 1.5: IMPACT OF CLIMATE CHANGE
The climate is changing both globally and in New York State, causing an increase in storms and
flooding. In the United States, 2019 was the second warmest year on record, and nine of the ten
warmest recorded years have occurred since 2005. The average temperature across New York has risen
2.4°F since 1970. Annual precipitation and heavy precipitation events have gone up throughout the
state, particularly during winter and spring; however, there has been less rain during summer and fall,
leading to an increase in drought conditions during the hot season. Global climate change has sparked
a sense of urgency for urban forestry professionals, as weather and climate are integrally tied to urban
forest health. As a result of climatic changes, increases in the frequency and severity of storms are
occurring throughout the East Coast. This impacts urban forest in several ways:
●

Increased drought conditions lead to more stress on urban trees, weakening natural resistance
to extreme weather events.

●

More storm damage and subsequent loss of trees.

●

Poorly or infrequently managed trees are more susceptible to breakage in storms.

●

Premature post-storm tree removals on private land tend to occur, often as a result of fear and
lack of professional assessment.

●

More frequent power outages from trees situated next to power lines.

●

High volumes of stormwater runoff due to extensive impervious surfaces and shrinking
amounts of green land cover, exacerbating existing issues of erosion and pollution.
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A comprehensive community forest management plan, such as that laid out in the Community
Forestry Management Plan produced by Davey Resource Group, Inc. “DRG”, can greatly reduce
storm hazards through proper planting and preventative maintenance practices. However, when
disasters occur, a Storm Preparedness Plan as an addendum to other municipal plans can provide
solid data, facts, and protocols to ensure service continuity and timely recovery and restoration.

SECTION 1.6: FUNDING AND BUDGET FOR URBAN FOREST
EMERGENCIES
While the scope of this plan does not permit detailed budgeting estimates, Grand Island is strongly
encouraged to analyze past catastrophic storm events and secure enough regular funding and
contingency funding to support an adequate response for various levels of storm damage.
Information on storm emergency categories can be found in Appendix A. Storm and emergency
response will require funding for staff overtime, contractual services, and equipment rental.
Removal of debris from public property is eligible for reimbursement from the Federal Emergency
Management Agency (FEMA) under most cases when a Federal disaster has been declared and
when it constitutes an immediate threat to life, public safety, or improved property. This includes
the removal of tree debris including downed limbs and trees, and the pruning or removal of trees to
remove imminent hazards such as hanging limbs or trees so damaged that they are structurally
unstable. Any tree debris located on public rights-of-way (ROW) are eligible. This includes material
that originated on private property that falls or is dragged to the ROW by residents during a
specified period.
In order to receive FEMA funding, it is critical to be prepared and fully document all losses and
money spent. Most damage assessments through FEMA must be done immediately after the disaster
event. The calculated dollar amount is then sent to the County Emergency Management Director.
FEMA has a public assistance program that is open to municipal departments and nonprofit
hospitals. These grants can be applied for to assist with a variety of damages, including debris
removal and emergency protective measures.
The Town of Grand Island typically has their own staff cleanup after storms, with help from the fire
department, and only hires contractors for additional assistance when needed. The town has a wood
chip program where they pick up brush from homeowners between May 15th and October 15th and
residents can request wood chips throughout the year for personal use. The chips are also used
within the town’s park system to maintain trails. Additionally, National Grid can assist in any tree
work or cleanup when it is related to the electrical lines and utilities. To help be prepared for future
storms, Grand Island has a list of current contractors approved for storm response throughout the
year for different types of events.
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SECTION 1.7: STORM-RELATED TRAINING
It is recommended the Grand Island Highway and Parks Department staff receive safety and
technical training through in-the-field and classroom methods. To ensure safe and effective work,
staff should receive regular and updated training sessions for first-aid, CPR, chainsaw use, tree risk
assessment, and minimum approach distances for energized electric lines. These topics should be
considered as basic minimum training requirements. Additional training should be provided to key
town personnel in topics that include electric hazard assessment (EHAP), aerial lift training,
advanced climbing, crane operations, and aerial rescue. Consider having key staff members receive
training to become ISA Certified Arborists. Develop annual “scenario training” with tree emergency
response topics and situations. The Tree Care Industry Association (TCIA) offers additional safety
training that should be considered.
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SECTION 2: TREE POPULATION
CHARACTERISTICS RELATED TO STORM DAMAGE
With the 2021 public tree inventory data, the vulnerability of Grand Island’s urban forest to severe
weather events can be assessed more accurately. Certain tree species are more prone to breaking and
splitting in storms and high winds than others. Trees growing under utility lines that have been
poorly pruned in the past are also more susceptible to storm damage, and future planting programs
should consider planting only small stature trees below utility lines to reduce the damage that can
be caused by trees during storm events (see the Grand Island, NY Planting Plan for further
information). Trees under stress from insect and disease pressures or in poor condition with crown,
trunk, or root defects are also more likely to fail in a storm. Therefore, it is beneficial to examine the
urban forest inventory data to assess the vulnerability of Grand Island’s urban forest resource to
storm-related damage.

SECTION 2.1: TREE CONDITION, DEFECTS, AND SIZE
Trees with an elevated level of risk (extreme, high, or moderate) should be removed or pruned as
recommended during the 2021 tree inventory as soon as possible in order to reduce risk and liability
for the town. Grand Island’s proactive storm preparedness maintenance activities should also
prioritize mitigation of the defects on poor condition trees not recommended for removal and
removal of dead trees, particularly along major streets.
Grand Island’s 2021 tree inventory identified 1,532 storm-susceptible trees. A storm-susceptible tree
is defined for these purposes as one which has a condition rating of Poor or Dead, a defect other than
none, and a primary maintenance need of prune or remove in order to mitigate the defect. Of these
1,532 trees, 829 were located within parks and 703 were located along street ROW. Maintenance
along the street ROW should be prioritized during storm cleanup to minimize risk. Among the ROW
trees, 410 (58%) were in Poor condition and 293 (42%) were Dead. Among the trees in Poor condition,
276 (67%) were noted with dead and dying parts or broken and/or hanging branches and 122 (30%)
were noted with missing or decayed wood. These trees can be considered at an elevated risk of
failure during storm events and should be pruned, removed, or otherwise maintained to decrease
the chance that they will fail in storm events.
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Of the 703 storm-susceptible trees along the street ROW,
150 (21%) were located near electrical lines. These trees are
likely to have been utility pruned to provide clearance for
aerial electrical lines. Utility pruning, while important to
prevent tree interference with important overhead
utilities, often creates unbalanced crowns which can
predispose trees near utility lines to failure under
increased loading from wind or ice. Topping cuts, which
are common in utility pruning, can promote the growth
of poorly attached branches which may become large
enough to cause damage if they fail. Partial or complete
failure of these trees could result in electrical hazards or
power interruptions to Grand Island’s residents.

Tree age/size has also been shown to be a factor in
predicting storm damage. Mature trees tend to be
larger in size, creating a higher potential to cause
damage and create significant debris. Storm
preparedness management for Grand Island’s urban
forest should prioritize maintenance work by
emphasizing mature trees using tree DBH as a proxy
for age. Any mature trees that have been around
recent construction pose an increased risk due to
potential for stress and damage to root zones. Of the
703 storm-susceptible trees along the street ROW,
131 (17%) were 24 inches in diameter at breast height
(DBH) and larger. The largest storm susceptible tree
in poor condition was 62 inches DBH.
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Urban forests are consistently under pressure from
exotic and invasive insects and diseases. The
frequency and severity of pests and disease are likely
to worsen throughout the U.S. as the climate warms;
therefore, the best solution for local communities lies
in proper proactive care as well as planting of more
diverse and resistant tree species (see the Grand
Island, NY Invasive Species Management Plan). When
pests cause severe damage to trees, there is a sudden
surge in storm-susceptible trees and damage done. A
good example of this relationship is the current
emerald ash borer (EAB, Agrilus planipennis)
infestation (Figure 1), which has spread throughout
New York and killed vast swathes of ash (Fraxinus).
The 2021 inventory identified 910 ash trees on public
property, most of which were in Poor condition or
Dead and should be removed. Any remaining ash
trees should be inspected on a regular schedule to
identify diseases and insects early and prevent the
threat from destabilizing large portions of the urban forest. It is possible to treat EAB, but it is costly
and most ash trees on Grand Island have already been severely damaged. This further illustrates the
importance of planting diverse, pest resistant species to mitigate costs and reduce the need for tree
maintenance.

Figure 1. Emerald ash borer distribution across New York State.
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SECTION 2.2: TREE SPECIES PRONE TO STORM DAMAGE
Fast-growing, weak-wooded species have the
highest potential to create large amounts of debris
after storms. However, wood characteristics alone
cannot accurately predict which trees or which
species will be vulnerable to storm damage. Tree
habit also plays an important role. Pin oak (Quercus
palustris) branches tend to fail easily due to their
horizontal growth, unlike other oak which are
typically very strong trees. Research has shown that
preexisting characteristics, including weak branch
junctures, fine branching, dead and decaying
branches, root damage, broad crowns, and
horizontal branching habit, can increase a tree’s
susceptibility to wind and ice damage. Callery pear
(Pyrus calleryana) are prone to forming weak branch Callery pear tree, listed as invasive in many states.
connections with included bark, while Siberian elm
(Ulmus pumila) have many fine branches, providing
greater surface area for ice buildup. Tables 1 and 2
provide a list of some tree species and their
resistance to wind and ice damage, respectively.
Table 1. Wind susceptible tree species

High

Moderately High

Moderately Low

Cypress, Leyland

Ash, green (Fraxinus

Ash, white (Fraxinus

(Cupressocyparis leylandii)

pennsylvanica)

americana)

Boxelder (Acer negundo)

Blackgum (Nyssa sylvatica)

Elm, Chinese (Ulmus
parvifolia)
Pear, callery (Pyrus

Cherry, black (Prunus

calleryana)

serotina)

Tulip poplar (Liriodendron

Elm, American (Ulmus

tulipifera)

americana)

Birch, river (Betula nigra)

Ginkgo (Ginkgo biloba)

Low
Holly (Ilex spp.)
Arborvitae (Thuja
occidentalis)
Baldcypress (Taxodium
distichum)
Dogwood (Cornus spp.)

Hackberry, northern (Celtis Hickory, pignut (Carya
occidentalis)

glabra)

Maple, Freeman (Acer

Hickory, mockernut (Carya

freemanii)

tomentosa)

Maple, red (Acer rubrum)
Maple, silver (Acer
saccharinum)
Mulberry (Morus spp.)
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High

Moderately High
Oak, pin (Quercus palustris)

Moderately Low
Maple, Japanese (Acer
palmatum)

Oak, willow (Quercus

Maple, Norway (Acer

phellos)

platanoides)

Oak, white (Quercus alba)

Low

Maple, sugar (Acer
saccharinum)

Sycamore/Planetree

Oak, northern red (Quercus

(Platanus spp.)

rubra)

Willow, weeping (Salix

Redbud, eastern (Cercis

babylonica)

canadensis)
Sweetgum (Liquidambar
styraciflua)
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Table 2. Ice susceptible tree species

High

Moderate

Low

Aspen, Bigtooth (Populus grandidentata) Ash, green (Fraxinus pennsylvanica)

Arborvitae (Thuja occidentalis)

Aspen, quacking (Populus tremuloides)

Ash, white (Fraxinus americana)

Baldcypress (Taxodium distichum)

Birch, river (Betula nigra)

Beech, American (Fagus grandifolia)

Blackgum (Nyssa sylvatica)

Butternut (Juglans cinerea)

Birch, gray (Betula populifolia)

Catalpa, northern (Catalpa speciosa)

Cherry, black (Prunus serotina)

Birch, paper (Betula papyrifera)

Cherry, pin (Prunus pensylvanica)

Birch, yellow (Betula alleghaniensis)

Coffeetree, Kentucky (Gymnocladus
dioicus)
Crabapple (Malus spp.)

Cottonwood, eastern (Populus deltoides) Boxelder (Acer negundo)

Fir, balsam (Abie balsamea)

Elm, American (Ulmus americana)

Chokecherry (Prunus virginiana)

Ginkgo (Ginkgo biloba)

Elm, Siberian (Ulmus pumila)

Douglas-fir (Pseudotsuga menziesii)

Hemlock, eastern (Tsuga candensis)

Elm, slippery (Ulmus rubra)

Maple, Freeman (Acer freemanii)

Hickory, bitternut (Carya cordiformis)

Hackberry, northern (Celtis occidentalis) Maple, red (Acer rubrum)

Hickory, shagbark (Carya ovata)

Honeylocust (Gleditsia triacanthos)

Maple, sugar (Acer saccharum)

Hophornbeam (Ostrya virginiana)

Linden, American (Tilia americana)

Oak, chestnut (Quercus prinus)

Hornbeam (Carpinus spp.)

Locust, black (Robinia pseudoacacia)

Oak, northern red (Quercus rubra)

Maple, silver (Acer saccharinum)

Oak, scarlet (Quercus coccinea)

Linden, littleleaf (Tilia cordata)

Oak, black (Quercus velutina)

Pine, eastern white (Pinus strobus)

Maple, Amur (Acer ginnala)

Oak, pin (Quercus palustris)

Pine, red (Pinus resinosa)

Maple, Norway (Acer platanoides)

Pear, callery (Pyrus calleryana)

Pine, Scotch (Pinus sylvestris)

Mountainash (Sorbus spp.)

Pine, jack (Pinus banksiana)

Sycamore/Planetree (Platanus spp.)

Oak, bur (Quercus macrocarpa)

Pine, pitch (Pinus rigida)

Tamarack (Larix laricina)

Oak, swamp white (Quercus bicolor)

Pine, Virginia (Pinus virginiana)

Tulip poplar (Liriodendron tulipifera) Oak, white (Quercus alba)

Horsechestnut (Aesculus
hippocastanum)

Redcedar, eastern (Juniperus

Willow (Salix spp.)

virginiana)
Spruce, blue (Picea pungens)
Spruce, Norway (Picea abies)
Spruce, white (Picea glauca)
Sweetgum (Liquidambar styraciflua)
Walnut, black (Juglans nigra)
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Grand Island’s urban forest has large populations of species which are susceptible to wind and ice
damage. 11% and 18% of the inventoried ROW trees have high and moderately high susceptibility
to wind damage, respectively (Table 3), and a further 34% and 18% are highly and moderately
susceptible to ice damage, respectively (Table 4). These lists of storm-susceptible species should be
considered when prioritizing maintenance activities for storm preparedness and future planting
plans should incorporate storm-resistant species listed in Tables 1 and 2. Tree loss during storm
events can be an opportunity to replant and increase species diversity and urban forest resilience in
the face of climate-driven pests and severe weather.
Table 3. Wind susceptible tree species in Grand Island

Species

Susceptibility

Count

Percent

Pear, callery (Pyrus calleryana)

High

731

10.88

Tulip poplar (Liriodendron tulipifera)

High

13

0.19

Ash, green (Fraxinus pennsylvanica)

Moderately High

327

4.87

Boxelder (Acer negundo)

Moderately High

19

0.28

Cherry, black (Prunus serotina)

Moderately High

3

0.04

Elm, American (Ulmus americana)

Moderately High

77

1.15

Maple, Freeman (Acer freemanii)

Moderately High

129

1.92

Maple, red (Acer rubrum)

Moderately High

402

5.98

Maple, silver (Acer saccharinum)

Moderately High

93

1.38

Mulberry (Morus spp.)

Moderately High

13

0.19

Oak, pin (Quercus palustris)

Moderately High

109

1.62

Oak, white (Quercus alba)

Moderately High

14

0.21

Sycamore/Planetree (Platanus spp.)

Moderately High

25

0.37

Willow, weeping (Salix babylonica)

Moderately High

5

0.07

1,960

29.16

Total
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Table 4. Ice susceptible tree species in Grand Island

Species

Susceptibility

Count

Percent

Aspen, Bigtooth (Populus grandidentata)

High

8

0.12

Birch, river (Betula nigra)

High

9

0.13

Butternut (Juglans cinerea)

High

4

0.06

Cherry, black (Prunus serotina)

High

3

0.04

Cherry, pin (Prunus pensylvanica)

High

2

0.03

Cottonwood, eastern (Populus deltoides)

High

27

0.40

Elm, American (Ulmus americana)

High

77

1.15

Elm, Siberian (Ulmus pumila)

High

26

0.39

Honeylocust (Gleditsia triacanthos)

High

116

1.73

Linden, American (Tilia americana)

High

29

0.43

Locust, black (Robinia pseudoacacia)

High

5

0.07

Maple, silver (Acer saccharinum)

High

1138

16.93

Oak, pin (Quercus palustris)

High

109

1.62

Pear, callery (Pyrus calleryana)

High

731

10.88

Willow (Salix spp.)

High

20

0.30

Ash, green (Fraxinus pennsylvanica)

Moderate

327

4.87

Ash, white (Fraxinus americana)

Moderate

53

0.79

Beech, American (Fagus grandifolia)

Moderate

4

0.06

Birch, paper (Betula papyrifera)

Moderate

17

0.25

Boxelder (Acer negundo)

Moderate

19

0.28

Douglas-fir (Pseudotsuga menziesii)

Moderate

5

0.07

Maple, Freeman (Acer freemanii)

Moderate

129

1.92

Maple, red (Acer rubrum)

Moderate

402

5.98

Maple, sugar (Acer saccharum)

Moderate

93

1.38

Oak, northern red (Quercus rubra)

Moderate

60

0.89

Pine, eastern white (Pinus strobus)

Moderate

22

0.33

Pine, red (Pinus resinosa)

Moderate

1

0.01

Pine, Scotch (Pinus sylvestris)

Moderate

25

0.37

Sycamore/Planetree (Platanus spp.)

Moderate

25

0.37

Tamarack (Larix laricina)

Moderate

1

0.01

Tulip poplar (Liriodendron tulipifera)

Moderate

13

0.19

3,500

52.08

Total
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SECTION 2.3: DEBRIS REMOVAL PRIORITIES
Severe weather events can cause large amounts of woody debris to be deposited on and around
public roadways. The same weather events also tend to increase the need for emergency vehicles,
including fire trucks and ambulances, utility workers, and Highway and Parks Department staff to
travel public roadways. Both during and after extreme weather events, clearing of major roadways
is essential to allow emergency vehicles to travel unimpeded. In the event of an emergency
evacuation, major routes of ingress and egress from the town need to be made navigable, using
prioritized storm plan routes (Figure 2). Major town roads, like Staley Road and Fix Road, that
extend the length of the island should be prioritized to ensure accessibility, with residential
neighborhoods as a secondary priority.

Figure 2. Town of Grand Island, NY Storm Plan Routes.
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SECTION 3. DISCUSSION
The Town of Grand Island has many trees that are at an elevated risk of failure during severe
weather events. All elevated risk trees recommended for pruning or removal should be attended to
as soon as possible to mitigate the risk associated with these trees. However, in order to lessen the
damage associated with major storms, low risk trees with poorer condition ratings, pre-existing
defects, and pruning recommendations should also be considered a maintenance priority after
elevated risk trees have been dealt with. Routine inspections and pruning will also help ensure that
future risk is minimized. Special attention should be paid to trees which have the potential to impact
aerial electrical lines, as the failure of these trees may result in power interruptions or electrical
hazards. Future planting efforts should take storm damage susceptibility into consideration when
choosing which species to plant, as well as growing space and proximity to other objects which may
be damaged in the event of tree failure.
Tree species with an elevated chance of failure during storms are located throughout the island.
Neighborhoods with large numbers of highly susceptible trees should be prioritized for proactive
storm preparedness maintenance to mitigate the potentially devastating impacts of a storm on these
parts of the town. These neighborhoods should also be considered priorities for debris removal after
storms, as they are likely to have more downed woody debris than neighborhoods with smaller
populations of storm-vulnerable species. A quick filter is supplied in DRG’s TreeKeeper® software
to aid the Town of Grand Island in identifying large diameter trees in poor condition. Special
attention should be paid to trees along Grand Island’s busiest roadways. Proactive pruning and
other maintenance can help prevent trees along vital roadways from becoming hazards or dropping
significant woody debris into important routes during storms. High-volume roads should be
considered priorities for clearing after storms to enable emergency vehicles to traverse the town
efficiently.
The occurrence of severe weather cannot be controlled, but the severity of a storm’s impact on the
urban forest can be mitigated with the creation and implementation of an effective storm
preparedness plan. A comprehensive plan that explicitly considers the urban forest will equip the
Town of Grand Island to effectively manage future severe weather events from both an operational
and financial perspective.
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SECTION 4. PARTNERS
Successful creation, implementation, and execution of a Storm Preparedness Plan will require the
resources and expertise of a variety of external partners. Multiple partnerships are a reality in storm
response given the variety of legal, jurisdictional, and operational missions within a municipal
boundary. Partnerships can present challenges but can also result in an effective and efficient
response when the expertise and resources of each partner are acknowledged, and roles are properly
delineated.
The following is a brief description of Grand Island’s major partners in a storm emergency and
during recovery efforts:
1. Utility Agencies
Electric distribution lines in Grand Island are controlled by National Grid, who is a key partner
during a storm emergency. Only Electrical Hazards Awareness Program (EHAP) trained staff
are qualified to work around energized lines. They have the resources to mobilize quick and
appropriate responses to emergency situations involving trees and utilities. During a
widespread storm event, Grand Island will likely also need to communicate and coordinate with
the New York Public Service Commission. Where whole trees or limbs are down or resting on
energized lines, rescue and clean-up efforts cannot proceed until power lines have been
addressed by the trained personnel of these agencies. Prioritization of where utility agencies
respond first generally are: three-phase aerial electric lines; single-phase aerial electric lines;
secondary electric lines; and then service (or residential) drops.
2. New York State Department of Transportation (NYSDOT) and Erie County Division of
Highways (ECDOH)
The NYSDOT and ECDOH are responsible for the safety and maintenance of interstate and state
routes and county routes within the Town of Grand Island, respectively. During a storm
emergency, they can respond with staff and equipment to clear state-owned ROW and assist
with town streets if authorized. The NYSDOT and ECDOH will likely have a priority of clearing
routes which may affect debris staging or removal patterns for Grand Island. Check with the
local district DOT authority to determine their responsibilities and the municipal expectations
for each storm category (Appendix A).
3. Contractors
Labor and equipment for storm related events should be available from local contractors. It is
advisable to have contractors, such as tree service companies, debris processing companies, and
equipment and tool rentals, already under contractual agreements with the municipality before
a storm event occurs. It is also important to ensure contractors have the proper insurance and
certifications to complete the necessary work. During an emergency, the town can enter into new
emergency contracts and modify existing contracts to supply the personnel and equipment
necessary to efficiently deal with storm mitigation efforts.
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4. State of New York
When the response efforts appear to be beyond the capability of Grand Island, the State can
normally provide the next level of assistance by declaring a state of emergency. The New York
State Division of Emergency Management and Homeland Security (DEMHS) aids local
emergency response leaders for major or complex emergencies or disasters. The division also
assists local jurisdictions with recovery from natural or man-made disasters, in addition to
coordinating mitigation programs designed to reduce the impact of future disasters on a
community. The division typically evaluates the disaster situation and provides advice to the
Governor on the availability of state resources to assist local efforts. The Town of Grand Island
lies within DEMHS Region 5.
The DEMHS website (dhses.ny.gov/) offers a toolbox of information to assist with the process of
requesting aid and making claims for reimbursement. It offers several guide sheets and forms
that provide excellent information about the application process and how to maintain adequate
records of debris cleanup costs and contracting procedures.
5. Federal Government
The U.S. Army Corps of Engineers may be able to respond for up to 10 days without a
Presidential Declaration; the Federal Highway Administration may provide grant assistance to
states for debris clearing, tree removal, and repair of roads; and the Federal Emergency
Management Agency (FEMA) provides financial and administrative assistance after storms that
are declared a federal emergency.
FEMA is the major Federal agency that will be a partner with Grand Island in the event of a
severe storm emergency. FEMA recommends that communities have an Emergency Operation
Plan and, since debris removal is reported as the most significant storm-related problem,
communities should have a Debris Management Plan.
FEMA will reimburse the Town of Grand Island for debris removal costs if a federal disaster is
declared. FEMA will also reimburse Grand Island for removing certain trees during a federal
disaster. Trees which sustain greater than 50% crown loss and are on the public ROW are eligible
for removal cost reimbursement. However, trees that are completely on the ground after a storm
and can be moved away with other debris are usually included in the debris estimates. FEMA
often does not cover stump removal unless a hazard situation is present.
FEMA will also reimburse Grand Island for hazard reduction pruning immediately following a
storm during a federal disaster. In general, broken or hanging branches that are 2” or greater in
diameter and that are still in the crown of a tree can be pruned under the hazard reduction
reimbursement policy. The pruning cost is not extended to the entire tree but is limited only to
the removal of branches contributing directly to the hazard.
Final reimbursement of storm-related damages from FEMA is dependent on accurate record
keeping and documentation of storm-related cleanup work.
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SECTION 5: SUMMARY OF RECOMMENDATIONS
●
●

●

●
●

●
●
●
●
●

●
●

Be sure all staff are signed up for the New York Emergency Alert System through
(alert.ny.gov/) .
Establish communication protocol for storm events. Both during and after a storm emergency,
the Town of Grand Island may be relying on and working with multiple departments and
levels of government. Effective communication is key to effective and expedient action. An
effective plan ensures that all potentially involved or relevant departments understand their
roles in the storm response effort.
Routinely update the tree inventory as maintenance activities occur or as otherwise warranted.
The most effective storm preparedness and management plans rely on current data to
prioritize work and ultimately reduce future storm damage.
Annually review the Storm Preparedness and Response Plan and update as necessary.
Utilize the Homeland Security office to provide quick notification to the NYS DEMHS and
FEMA if reimbursement from disaster funds is anticipated. Understand in advance the FEMA
system for reimbursement and develop a clear system of record keeping in order to streamline
and expedite reimbursement.
Promptly address elevated risk trees to remove them from the population or otherwise
mitigate risk in order to reduce potential storm damage.
Prioritize proactive tree maintenance activities by considering tree condition, the presence and
type of defect, age of tree, and tree location.
Remove Low Risk but storm damage-prone species from the population when their service
lives are over and replace them with more resilient species.
Provide staff training, particularly on tree risk and working in environments with potential
electrical hazards.
Commit to providing the citizens timely messaging about Grand Island’s response and
recovery activities and about tree damage and correction topics. Prepare public relations
materials ahead of time so that they are easily accessible when storms strike.
Re-access all the trees in impacted areas to determine if remedial work is needed.
Review FEMA Debris Monitoring Guide (March 2021) for further guidance.
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APPENDIX A
STORM RESPONSE CATEGORIES FOR THE URBAN FOREST
STORM EMERGENCY CATEGORIES IN THE URBAN FOREST
Storm severity and resulting damage in the urban forest will vary; the degrees of response and
resources needed to respond will vary as well. For planning purposes, severe weather can
generally be classified into three classes: Class I, II, and III. The following descriptions of these
classes and the responses are offered for town consideration and adoption as part of an official
emergency response plan.

Class I – Minor Storm Event
Class I storms are those that are moderate in severity municipality-wide and/or those which are
more severe, but damage is restricted to very few locations or a small geographic area.
Damage reports and service requests are made to the government department directly by
citizens and from staff inspections. Damage is corrected, and debris is disposed of by municipal
staff and contractors on site or following customary procedures.
Generally, Class I storms require no outside assistance for parks or streets personnel, and only
limited (if any) assistance from contractors or others. Storm damage remediation and clean-up
are achieved by municipal staff and/or contractors, require no additional funding or special
equipment, and are completed quickly.

Class I – Storm Mitigation Procedures
●
●
●
●

Municipal urban forestry staff receive calls/reports from citizens and partnering agencies.
Municipal urban forestry staff inspect and determine appropriate mitigation; utility companies
are called as required.
Municipal urban forestry staff and/or contractors immediately resolve damage and dispose of
debris.
Municipal urban forestry staff perform a final inspection, complete a work order, and/or
otherwise note the occurrence in the tree inventory database.

Class II – Large Storm Event
Class II storms are those that are long in duration or are severe enough to cause widespread
damage. Damage mitigation may also include trees on private property that fall into or threaten
the public ROW or other property. Mitigation priority areas will be major roads, public health
and services facilities, and areas or sites where public safety is at risk.
Class II storms exceed the normal staff and resources of the municipality and/or contractors
alone. Damage mitigation for these storms will usually require the assistance of outside
contractors and from other government departments. The assistance will come in the forms of
additional staff and equipment, communication assistance, public safety measures, electrical
hazard reduction, and customer service.
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Class II Storm Mitigation Procedures
●
●
●
●
●
●
●
●

Municipal urban forestry staff assess damage and immediately communicate with police and
fire to determine the extent of the damage.
The informal Emergency Operations Center should be convened to receive calls/reports and
to coordinate mitigation response.
Municipal urban forestry staff inspect damage, determine mitigation levels and needs, and set
work priorities.
Municipal urban forestry staff designate personnel and equipment resources under the
guidance of the EOC leader.
Municipal urban forestry staff and contractual staff resolve damage, process debris on site
where appropriate, or transport debris to storage sites.
Municipal urban forestry staff will make the final inspection and update the tree inventory
database.
Debris is processed appropriately.
Municipal urban forestry staff should communicate with the citizens about its response
activities and status using the town’s website and social media platforms.

Class III – Catastrophic Storm Event
Class III storms will be rare but can occur. Generally, these will result from hurricanes or
snowstorms and widespread ice storms. Damage will be severe and widespread on both public
and private property.
A “State of Emergency” will likely be called during and after a Class III storm event. A full EOC
should be convened by municipality officials. Other local, state, and federal emergency
management agencies will become involved, as well as the department of transportation and
natural gas and electric utility providers. It will become necessary to identify municipal funding
that can be used to finance additional contractual services, equipment, and staff overtime for the
mitigation efforts.
Mitigation priorities will be first determined by public safety, health, and welfare needs. Primary
streets and highways that provide for evacuation and/or access to hospitals, shelters, police, fire
and rescue stations, and other facilities providing vital public services should be the first
priorities when clearing roads.
The second priority of streets and highways to be cleared of debris are those that provide access
to components of the public and private utility systems that are vital to the restoration of essential
utility services, such as electrical power stations and substations, municipal water and sanitary
sewer pumping stations, and communication stations and towers. The last priority of roadways
to be cleared are residential streets and alleys/access ways.
No debris is intended to be removed during the initial emergency road-clearing operations.
Rather, debris is to be moved to the side of the roadway that will allow for a minimum of one
lane of traffic in each direction and not create conflict with future utility restoration efforts by
others.
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Class III - Storm Mitigation Procedures
●

●
●
●
●
●
●
●
●

Municipal urban forestry staff assess damage and immediately communicate with the EOC
and the designated municipal staff leader to determine the extent of the damage. County and
State Emergency Management agencies may also be in the communication channels.
Municipal urban forestry staff secure an additional regional tree debris disposal site(s) as
needed.
Municipal urban forestry staff inspect tree related damage, determine mitigation levels and
needs, and set work priorities.
Municipal, county, DOT, and other agencies combine sufficient and appropriate personnel and
equipment resources under the guidance of the municipality to mitigate tree related situations.
Municipality, allied agencies, and contractual staff resolve damage, process debris on site
where appropriate, or transport debris to a storage site.
Municipal urban forestry staff make a final inspection and update the tree inventory database.
Debris is processed appropriately.
Municipal urban forestry staff assist EOC team members and municipal leaders with
completion of required state and Federal Emergency Management Agency (FEMA) forms.
Municipal urban forestry staff should communicate with the citizens about its response
activities and status and provide advice for the treatment of private trees that have been
damaged using the municipal website and social media platforms.
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