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Notice of Disclaimer:

Inventory data provided by Davey Resource Group, a division of The Davey Tree Expert
Company, are based on visual recording at the time of inspection. Visual records do not include
individual testing or analysis, nor do they include aerial or subterranean inspection. Davey
Resource Group is not responsible for the discovery or identification of hidden or otherwise non-
observable hazards. Records may not remain accurate after inspection due to the variable
deterioration of inventoried material. Davey Resource Group provides no warranty with respect
to the fitness of the urban forest for any use or purpose whatsoever. Clients may choose to accept
or disregard Davey Resource Group’s recommendations, or to seek additional advice. Important:
know and understand that visual inspection is confined to the designated subject tree(s) and that
the inspections for this project are performed in the interest of facts of the tree(s) without
prejudice to or for any other service or any interested party.
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Executive Summary

The Village of Nyack commissioned an inventory and assessment of the trees, stumps, and
planting sites located within public street rights-of-way (ROW), and in public parks and facilities.
Since the inventory was conducted without parcel data, the trees collected were assumed to fall
within the ROW due to the presence of ROW indicators such as sidewalks, utility poles, fences,
driveway cuts, and hydrants. Understanding an urban forest’s structure, function, and value can
promote management decisions that will improve public health and environmental quality. Davey
Resource Group collected and analyzed the inventory data to understand species composition and
tree condition, and to generate maintenance recommendations. Values and benefits of village-
owned trees have been quantified using the i-Tree Streets benefits model (developed by the
United States Department of Agriculture Forest Service in partnership with The Davey Tree
Expert Company). The private trees included in the inventory are not reflected in the statistics of
this summary report. This report will discuss the health and benefits of the inventoried public tree
population throughout the village.

Key Findings

e The appraised value of Nyack’s inventoried tree population is approximately
$3 million.

e The overall condition of the tree population is rated Fair.

e The most common species are: Acer platanoides (Norway maple), 13%; Pyrus calleryana
(Callery pear), 7%; Acer rubrum (red maple), 6%; Morus alba (white mulberry), 6%; and
Platanus x acerifolia (London planetree), 6%.

e The plurality (47%) of the urban forest is in the young, 0-8 inches DBH class.

e Approximately 63% of the population is recommended for a Tree Clean, 26% is
recommended for a Young Tree Train, and 11% is recommended for Removal.

e Trees provide approximately $104,712 in the following annual benefits:
o Aesthetic and Other Tangible Benefits: valued at $43,311 per year.
o Air Quality: valued at $7,567 per year.
o Net Total Carbon Sequestered and Avoided: 149.12 tons valued at $984 per year.

o Energy: 65.6 megawatt-hours (MWh) and 24,009 British thermal units (therms) valued at
$42,991 per year.

o Stormwater: 1,232,359 gallons valued at $9,859 per year.
See Appendix A for an overview of the methodology used in the inventory and assessment.
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Section 1: Tree Inventory Assessment

Project Area

In April 2015, Davey Resource Group arborists assessed and inventoried trees, stumps, and
planting sites along Nyack’s street ROW and in specified public parks and facilities within the
village. Additional information about the inventory can be found in Appendix B.

Species Diversity

Throughout Nyack’s ROW, 1,475 sites were inventoried, including 950 trees, 44 stumps, and 481
vacant planting sites. Figure 1 shows the composition of the most populous species compared to
all inventoried species. The composition of a tree population should follow the
10-20-30 Rule for species diversity: a single species should represent no more than 10% of the
urban forest, a single genus no more than 20%, and a single family no more than 30%.

Norway maple (13%) is the only species in Nyack that exceeds the 10% threshold. All other
species comprise less than 10% of the total inventoried population.

= Norway maple (13%)

m Callery pear (7%)

mred maple (6%)

m London planetree (6%)

m white mulberry (6%)

m thornless honeylocust (5%)
H pin oak (4%)

= Norway spruce (4%)

u littleleaf linden (3%)

blue spruce (3%)
m other (43%)

Figure 1. Tree species composition in the Village of Nyack.
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Figure 2 compares the percentages of the most common genera identified during the inventory to
the 20% Rule. Acer (maple) exceeds the recommended 20% threshold for a single genus in a
population. Maple comprises 23% of the street ROW tree population, while all other genera
comprise less than 10% of the population.
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Figure 2. Top five genera in the Village of Nyack in relation to the 20% Rule.

Diameter Size Class Distribution

Analyzing the diameter size class distribution (measured as diameter at breast height [DBH])
provides an estimate of the relative age of a tree population and insight into maintenance
practices and needs.

The inventoried trees were categorized into the following diameter size classes: young trees (0-8
inches DBH), established (9-17 inches DBH), maturing (18-24 inches DBH), and mature trees
(>24 inches DBH). These categories were chosen so that the population could be analyzed
following Richards’ ideal distribution (1983). Richards proposed an ideal diameter size class
distribution for street trees based on observations of well-adapted trees in Syracuse, New York.
Richards’ ideal distribution suggests that the largest fraction of trees (approximately 40% of the
population) should be young (<8 inches DBH), while a smaller fraction (approximately 10%)
should fall in the large-diameter size class (>24 inches DBH). A tree population with an ideal
distribution would have an abundance of newly planted and young trees, and lower numbers of
established, maturing, and mature trees.
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Figure 3 compares Nyack’s inventoried street ROW tree diameter size class distribution to the
ideal proposed by Richards (1983). Nyack’s distribution trends toward the ideal; however,
maturing and mature trees fall short of the ideal by nearly 7% and 2%, respectively. Continued
tree planting, care, and maintenance of the young and established tree population will result in an
ideal urban forest.
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0%
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Size Class (inches)
Figure 3. Age class distribution compared to Richards’ (1983) ideal.
Condition 1,000
) o 900 -
Several factors were considered for the condition of each tree, 800 -
including: root characteristics; branch structure; trunk, canopy, @ 2700
and foliage condition; and the presence of pests. The condition 2 600 -
of each inventoried tree was rated Excellent, Very Good, Good, 5 500
Fair, Poor, Critical, or Dead. 3 400
. . . . € 1
Most of the inventoried ROW trees were recorded to be in Fair e 300 -
or Good condition, 50% and 27%, respectively (Figure 4). 200 -
Based on these data, the general health of the overall 100 -
inventoried tree population is rated Fair. 0 -
Number of Trees
Excellent 0
m Very
Good 35
m Good 261
u Fair 477
= Poor 154
u Critical 11
u Dead 12

Figure 4. Overall condition of
the population.
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Figure 5 illustrates the general condition of the urban forest in relation to the relative age classes.
The majority of young, established, maturing, and mature trees were rated to be in Fair condition;
however, there was also a significant number of young trees in Good condition. As the
population became established, the number of Poor to Dead trees increased and remained
relatively steady, while the number of Good trees decreased compared to young trees. With
proactive care and an established maintenance schedule, Nyack can improve the long-term health
of its urban forest.

= Good to Excellent

Young m Fair

m Poor to Dead

Established

Maturing

Mature

0% 10% 20% 30% 40% 50% 60% 70%

Figure 5. Tree condition by age class.

Primary Maintenance and Risk

Primary maintenance refers to the task identified for a tree or site: Removal, Tree Clean, or
Young Tree Train. 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.

Davey Resource Group based the maintenance recommendations and probability of failure values
(Figure 6) on the evaluation of species, diameter class, condition, impact of hazard, and defects
found in the individual tree. Identifying and ranking the maintenance needs of a tree population
enable 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).

The inventoried population in Nyack has a total of 101 recommended removals, 602 Tree Cleans,
and 247 Young Tree Trains. Figure 6 illustrates the risk values associated with each maintenance
need.
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Figure 6. Maintenance needs by probability of failure.

Planting trees is necessary to maintain canopy cover
and replace trees that have been removed or lost to
natural mortality (expected to be 1-3% per year) or
other threats (for example, construction, invasive
pests, or impacts from weather events such as
storms, wind, ice, snow, flooding, and drought).

Village tree planting should focus on creating
canopy in areas that promote economic growth (such
as business districts), in parking lots and near
buildings with insufficient shade, and where there
are gaps in the existing canopy. Trees of varied
species should be planted; however, the planting of
all Acer spp. (maple) should be limited until the
species distribution normalizes. Due to the species
distribution and impending threats from emerald ash
borer (Agrilus planipennis) (EAB) in the Hudson
Valley, all Fraxinus spp. (ash) trees should be
temporarily removed from the planting list or
planted only when a landscape plan is in place.

Trees provide many environmental and
economic benefits that justify the time
and money invested in their maintenance.
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Due to the high density of infrastructure and extensive impervious surface area, the number of
large and medium planting sites are relatively low within commercial zones because ample
growing room was not sufficient to adequately support those tree sizes. If tree plantings are to
occur in these locations, impervious surfaces will need to be removed. It is recommended that
trees be planted in these areas so that the village receives the greatest return on benefits. Target
areas for trees include parking lots and wide sidewalk areas where green infrastructure devices
such as structural soil installations, manufactured tree box filters, or pervious pavement could be
utilized to expand plantable areas.

Nyack has many opportunities to improve its urban forest, especially considering the relatively
high volume of vacant planting sites and stumps. Planned tree planting can increase the economic
and environmental benefits the village receives from its trees.

Recommendations

» Replace impervious pavement with permeable infrastructure whenever practical and/or when
updates to current infrastructure are needed.

« Place trees in parking lots and along parking lot edges to reduce heavy sheet runoff from
storm events and to mitigate the urban heat island effect.

« Plant medium and large trees to receive the greatest reduction of runoff and urban heat island
effect.

« Plant small- to medium-sized trees based on available growth space.
«  Grind stumps thoroughly to create additional planting sites wherever practical.

« Focus on planting sites that will be suitable for medium or large trees; consider the ultimate
size and type of the engineered site when making this determination.

msmall vacant sites (366) medium vacant sites (46) H large vacant sites (69)

Figure 7. Planting site distribution.
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Engineered Planting Sites

Of the 366 small tree planting sites, 58 potential planting sites (noted as small vacant sites) and
1 stump were inventoried that would require significant site modifications in order to be viable.
These sites are referred to as “engineered” planting sites.

In order for trees to thrive in these engineered planting sites, hardscape modification is necessary.
This could entail sidewalk narrowing or removal to expose existing native soil. Impervious
hardscape including asphalt or concrete could be replaced by a porous surface treatment. A
permeable articulating concrete block or mat can be installed quickly and economically. An
example of this type of permeable hardscape is PaveDrain' .

An approximation of rooting volume that could allow medium- to large-sized trees to thrive is
1,000 cubic feet per planting site. This volume is not always achievable due to site restrictions;
however, it is a target to strive towards when making planting decisions. There is also a crown
projection method used to more accurately calculate required soil volume for specific trees. This
method can be found at the Cornell University Urban Horticulture Institute website.

The Urban Horticulture Institute also has detailed information concerning the engineered rooting
material known as CU Structural Soil™. This material satisfies the need for both a load-bearing
subsurface treatment as well as enhanced root growth. Appendix D contains detailed diagrams
for the use of CU Structural Soil ™.

In addition, engineered planting sites that use PaveDrain and CU Structural Soil™ or
comparable materials have been shown to support healthy trees while reducing stormwater
runoff. There are other means to reach this goal, but this combination has a proven track record.
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Section 2: i-Tree Streets Benefits

The i-Tree Streets application was used to assess the inventoried trees. This management and
analysis tool uses tree inventory data to quantify the dollar value of annual environmental and
aesthetic benefits provided by trees, including energy conservation, air quality improvement,
carbon dioxide (CO,) reduction, stormwater control, and increases in property value. The tool
estimates the costs and benefits of a street tree population and creates annual benefit reports that
reflect the value street trees provide to a community.

The inventoried urban forest of the Village of Nyack provides an annual benefit of approximately
$104,712 in energy savings, stormwater reduction, increased property values, and overall air
quality improvements. Figure 8 provides a breakdown of the annual benefits provided to Nyack.

u Aesthetics/Other
m Air Quality

® Carbon Dioxide
m Energy

= Stormwater

Figure 8. Annual i-Tree benefits.

Trees and Energy Use

Public trees conserve energy by shading structures and surfaces, reducing electricity use for air
conditioning in the summer, and diverting wind in the winter to reduce natural gas use. Based on
the inventoried trees, the annual electric and natural gas savings are equivalent to 65.6 MWh of
electricity and 24,009 therms of natural gas. When converted into monetary values using default
economic data, this accounts for an annual savings of $42,991 in energy consumption. Large
leafy canopies provide greater reductions in energy use by providing shade and natural wind
barriers. In contrast, smaller trees tend to have minor reductions in energy usage.
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Figure 9. i-Tree energy report.

Stormwater Interception and Mitigation

Trees intercept rainfall, which reduces costs to manage stormwater runoff. Nyack’s trees
intercept 1,232,359 gallons of rainfall annually. The estimated average savings for Nyack in
stormwater management is approximately $9,859 per year.

10,000,000

1,232,359

1,000,000

100,000

10,000

1,000

100

10

1
u Total rainfall interception (gal) 1,232,359

m Total (%) $9,859
uAvg. $/tree $10

Figure 10. i-Tree stormwater report.
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Conclusion and Recommendations

Managing trees in urban areas is often complicated. Navigating the recommendations of experts,
the needs of residents, the pressures of local economics and politics, concerns for public safety
and liability, physical components of trees, forces of nature and severe weather events, and the
expectation that these issues are resolved all at once is a considerable challenge.

The Village of Nyack must carefully consider these challenges to fully understand the needs of
maintaining an urban forest. By completing a tree inventory, the village has shown interest in
preserving the urban forest, but also maintaining it for future generations. If the village
successfully implements established planting and maintenance programs that include Young Tree
Training, Routine Pruning, and public outreach, the health and safety of Nyack’s trees and
citizens will be maintained for years to come.

Nyack’s urban forest is in Fair condition and provides $104,712 in annual benefits. With
continued dedication to its street tree resource, the village can improve the condition and
diversity of its trees and increase the annual benefits they provide.
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Glossary

Aesthetic/Other Report: The i-Tree Streets Aesthetic/Other Report presents the tangible and
intangible benefits of trees reflected in increases in property values in dollars ($).

Air Quality Report: The i-Tree Streets Air Quality Report quantifies the air pollutants (ozone
[Os], nitrogen dioxide [NO], sulfur dioxide [SO,], coarse particulate matter less than 10
micrometers in diameter [PMy4]) deposited on tree surfaces, and reduced emissions from power
plants (NO,, PMyo, Volatile Oxygen Compounds [VOCs], SO,) due to reduced electricity use
measured in pounds (Ibs.). Also reported are the potential negative effects of trees on air quality
due to Biogenic Volatile Organic Compounds (BVOC) emissions.

arboriculture: The art, science, technology, and business of commercial, public, and utility tree
care.

canopy: Branches and foliage that make up a tree’s crown.

Carbon Dioxide Report: The i-Tree Streets Carbon Dioxide Report presents annual reductions
in atmospheric CO, due to sequestration by trees and reduced emissions from power plants due to
reduced energy use in pounds. The model accounts for CO,. released as trees die and decompose
and CO; released during the care and maintenance of trees.

clean (primary maintenance need): Based on ANSI A300 (Part 1) standards, selective removal
of dead, dying, broken, and/or diseased wood to minimize potential risk.

community forest: see urban forest.

condition (data field): The general condition of each tree rated during the inventory according to
the following categories adapted from the International Society of Arboriculture’s rating system:
Excellent (100%), Very Good (90%), Good (80%), Fair (60%), Poor, (40%), Critical (20%),
Dead (0%).

diameter at breast height (DBH): See tree size.

diameter: See tree size.

Energy Report: The i-Tree Streets Energy Report presents the contribution of the urban forest
toward conserving energy in terms of reduced natural gas use in winter measured in therms [th]
and reduced electricity use for air conditioning in summer measured in megawatt-hours (MWh).

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.

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.

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 give you 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.
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High Risk tree: Tree that cannot be cost-effectively or practically treated. Most High Risk trees
have multiple or significant defects affecting less than 40% of the trunk, crown, or critical root
zone. Defective trees and/or tree parts are most likely between 4—20 inches in diameter and can
be found in areas of frequent occupation, such as a main thoroughfare, congested streets, and/or
near schools.

Importance Values: A calculation in i-Tree Streets. Importance Values (V) are displayed in
table form for all species that make up more than 1% of the population. The Streets IV is the
mean of three relative values (percentage of total trees, percentage of total leaf area, and
percentage of canopy cover) and can range from 0 to 100 with an IV of 100 suggesting total
reliance on one species. [Vs offer valuable information about a community’s reliance on certain
species to provide functional benefits. For example, a species might represent 10% of a
population, but have an IV of 25% because of its great size, indicating that the loss of those trees
due to pests or disease would be more significant than their numbers suggest.

inventory: See tree inventory.

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, CO, reduction, stormwater control, and property value
increase.

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.

Low Risk tree: Tree with minor visible structural defects or wounds in areas with moderate to
low public access.

mapping coordinate (data field): Helps to locate a tree; X and Y coordinates were generated for
each tree using GPS.

Moderate Risk tree: Tree with defects that may be cost-effectively or practically treated. Most
of the trees in this category exhibit several moderate defects affecting more than 40% of a tree’s
trunk, crown, or critical root zone.

monoculture: A population dominated by one single species or very few species.

Net Annual Benefits: Specific data field for i-Tree Streets. Citywide benefits and costs are
calculated according to category and summed. Net benefits are calculated as benefits minus costs.

Nitrogen Dioxide (NO,): Nitrogen dioxide is a compound typically created during the
combustion processes and is a major contributor to smog formation and acid deposition.

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.

Particulate Matter (PMyg): A major class of air pollutants consisting of tiny solid or liquid
particles of soot, dust, smoke, fumes, and mists.

primary maintenance need (data field): The type of tree work needed to reduce immediate
risk.
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pruning: The selective removal of plant parts to meet specific goals and objectives.

removal (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.

right-of-way (ROW): See street right-of-way.
risk: Combination of the probability of an event occurring and its consequence.

risk assessment (data fields): The risk assessment is a point-based assessment of each tree by an
arborist using a protocol based on the US Forest Service Community Tree Risk Rating System.
In the field, the probability of tree or tree part failure is assigned 1-4 points (identifies the most
likely failure and rates the likelihood that the structural defect(s) will result in failure based on
observed, current conditions), the size of defective tree part is assigned 1-3 points (rates the size
of the part most likely to fail), the probability of target impact by the tree or tree part is assigned
1-3 points (rates the use and occupancy of the area that would be struck by the defective part),
and other risk factors are assigned 0-2 points (used if professional judgment suggests the need to
increase the risk rating). The data from the risk assessment is used to calculate the risk rating that
is ultimately assigned to the tree.

risk rating: Calculated from the field risk assessment data (see risk assessment), this is the sum
of total risk assessment values. Risk ratings range from 3-10, with 3 being the lowest risk and 10
being the highest risk. In this Plan, the risk rating was used to identify the severity of risk
assigned to a tree and to prioritize tree maintenance needs. The following categories were used:

risk rating of 9 or 10 = Severe Risk tree

risk rating of 7 or 8 = High Risk tree

risk rating of 5 or 6 = Moderate Risk tree

risk rating of 3 or 4 = Low Risk tree

risk rating of 0 = no risk (used only for planting sites and stumps)

secondary maintenance need (data field): Recommended maintenance for a tree, which may be
risk oriented, such as raising the crown for clearance, but generally was geared toward improving
the structure of the tree and enhancing aesthetics.

Severe Risk tree: Tree rated to be Severe Risk cannot be cost-effectively or practically treated.
Most Severe Risk trees have multiple and significant defects present in the trunk, crown, or
critical root zone. Defective trees and/or tree parts are most likely larger than 20 inches in
diameter and can be found in areas of frequent occupation, such as a main thoroughfare,
congested streets, and/or near schools.

species: 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.

stems (data field): Identifies the number of stems or trunks splitting less than one foot above
ground level.

Stored Carbon Report: Whereas, the i-Tree Streets Carbon Dioxide Report quantifies annual
CO; reductions, and the i-Tree Streets Stored Carbon Report tallies all of the Carbon (C) stored
in the urban forest over the life of the trees as a result of sequestration measured in pounds as the
CO; equivalent.
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Stormwater Report: A report generated by i-Tree Streets that presents the reductions in annual
stormwater runoff due to rainfall interception by trees measured in gallons (gals.).

street name (data field): The name of a street right-of-way or road identified using posted
signage or parcel information.

street right-of-way (ROW): A strip of land generally owned by a public entity over which
facilities, such as highways, railroads, or power lines, are built.

street tree: A street tree is defined as a tree within the right-of-way.

structural defect: A feature, condition, or deformity of a tree or tree part that indicates weak
structure and contributes to the likelihood of failure.

stump removal (primary maintenance need): Indicates a stump that should be removed.

Sulfur Dioxide (SO,): A strong-smelling, colorless gas that is formed by the combustion of
fossil fuels. Sulfur oxides contribute to the problem of acid rain.

Summary Report: The i-Tree Streets Summary report presents the annual total of energy,
stormwater, air quality, carbon dioxide, and aesthetic/other benefits. Values are dollars per tree or
total dollars.

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 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: 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.

urban forest: All of 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.

Volatile Organic Compounds (VOCs): Hydrocarbon compounds that exist in the ambient air
and are by-products of energy used to heat and cool buildings. Volatile organic compounds
contribute to the formation of smog and/or are toxic. Examples of VOCs are gasoline, alcohol,
and solvents used in paints.

Young Tree Train (primary maintenance need): Data field based on ANSI A300 (Part 1)
standards, pruning of young trees to correct or eliminate weak, interfering, or objectionable
branches to improve structure. These trees, up to 20 feet in height, can be worked with a pole
pruner by a person standing on the ground.
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