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MISSION STATEMENT

The City of Watertown, Bw York USA fosters an environment that ensures the health, safety
and general welfare of the community and its visitors by providing responsive services. Our cit
government provides leadership to enhance the quality of life while preserving our heritage.

VISION

The City of Watertown, Bw York USA aspires to be a viant, attractive community of rich
recreational, culturaand economic opportunity that maintains a small town appeal.
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Notice of Disclaimerinventory data provided by Davey Resource Groupl n ¢ . are‘bd3@® @ visual recording at the time of
inspection. Visual records do not include individual testing or analysis, nor do they include aerial or subterraneamibdp@cti

is not responsible for the discovery or identification of hidden or othemasebservable hazards. Records may not remain
accurate after inspection due to the variable deterioration of inventoried m&a&@bprovides no warranty with respect to the
fitness of the urban forest for any use or purpose whatsoever. Clients nasg ¢b@ccept or disregdbiRG’ s r e ¢ o mme n d
or to seek additional advice. Important: know and understand that visual inspection is confined to the designatecegsibgent tre

that the inspections for this project are performed in the interesttsfdathe tree(s) without prejudice to or for any other service

or any interested party.
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EXECUTIVE SUMMARY

This plan was developed for the City of WatertdwrDRGwith a focus on addressing shtetm

and longterm maintenance needs for inventoried putskesDRG completed a tree inventory to
gain an understanding of the needs of the existing urban forest and to project a recommenc
maintenance schedule for tree care. Analysis of inventory data and informatiortheboity s
existing program and visn for the urban forest were utilized to develop thise Management
Plan. Also included in this plan are economic, environmental, and socialiteepefvided by the
trees in Watertown

State of the Existing Urban Forest

The August 2017 andune 2018nventory included trees, stumps, and planting sites along public
street rightsof-way (ROW), and in specified parks and public facilities. The parks selected for the
inventory include AcademyStreet Playground, Adams Park, Bicentennial Park, City Bafifon

Park, Cosgrove Park, Court Street Corner Lot, Emerson Place Playground, Factory Square Pe
Fairgrounds, Gair Park, Hamilton Street Playground, Jefferson Street Playground, Kostyk Fiel
Lansingdorp Park, Marble Street Park, New York Ave Playgipiortage Stred®layground
Public Square Park, Roswell P. Flower Memorial Library, Sewage Treatment Plant, Strau
Memorial Walkway, Taylor Playground, Thompson Park, Thompson Park Zoo, Thompson Stree
Playground,VeterandMemorial Riverwalk, Waterwork ParkandWight Drive & Temple Street

Park

A total of 9239 sites were recordeduring the inventory7,108 trees, 219 stumps, an®12
planting sites. Analysis of the tree inventory data found the following:

e Acer saccharunfsugar maplecomprise a large percentage of thmopulation (9%)and
threates biodiversity.

e The diameter size class distribution of the inventoried togrilation trendsowards the
ideal, with a greater number of young trees than established, maturing, or mature trees.

e The owrall condition of the inventaed tree population is rated Fair

« Approximately 11% of the inventoried trees had signs of stress.

e Approximately9% of the inventoried trees hagechanical damage

e Three Phase Powerlinase aboveg% of the population.

e Hardscape lifting 0 . 7 5 ”  drom spreetteestoecury amorio of the population.

e Granulate ambrosia beetkéylosandrus crassiusculuand gypsy mothLfymantria dispar
dispar) pose the biggest thresdb the health of the inventoried population.

e Watertown s trees have an est 20028t385d repl acen
e Trees providepproximately $15,343in the following annual benefits:

Aesthetic and other benefitmlued at 886,346per year.

Air quality: 10,041pounds of pollutants removed vatlat %2,469per year.

Net totalcarbonsequestered andvoided 1,010tonsvalued at $,669per year.

Energy 450megawatthours (MWh) and.68,965therms valued at30,898per year.
Stormwater peak flow reductiarg620,200gallons valued at@B,961per year.

o O O O
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Tree Maintenance and Planting Needs

Trees provide many environmental and economic benefits that justify the time and money investe
in planting and maintenance. Recommended maintenaeeds include: Tree Removal%,
Stump Renoval 2%); Tree Qean (58%); Young Tree Train (14%); and Plant Tree%{R1
Maintenance should be prioritized by addressing trees with the highest risKtigsinventory
noted 19 High Risk trees (04 of trees assesgedhese trees should be removed or pruned
immediatey to promote public safety. Low and Moderate Risk trees should be addressed after &
elevated risk tree maintenance has been completed. Trees should be planted to mitigate remo
and create canopy.

« Total = 447 trees

« High Risk = 13 trees
REMOVAL » Moderate Risk = 99 trees

* Low Risk = 335 trees

* Stumps = 219

« Total = 177 trees
« High Risk = 171 trees
* Moderate Risk - 6 trees

* Total = 5,149 trees
* Number of trees in cycle each year =
approximately 1,030

YOUNG TREE - Total = 1,335 trees

TRAINING « Number of trees in cycle each year = at
CYCLE least 445

* Number of trees each year = at least 100

Watertowri sirban forest will benefit greatly from a thegear young tree training cycle and a
five-year routine pruning cycle. Proactive pruning cycles improve the overall health of the tree
population and may eventually reduce program costs. In most cases, myaiegywill correct
defects in trees before they worsen, which will avoid costly problemsdBasnventory data, at
least 445/0ung trees should be structurally pruned each year during the young tree tcgoie)

and approximately,030trees shouldbe cleaned each year during the routine pruning cycle.

Planting trees is necessary to maintain and increase canopy cover, and to replace trees that f
been removed or lost to natural mortality (expected to-{384lper year) or other threats (for
example construction, invasive pests, or impacts from weather events such as drought, floodin
ice, snow, storms, and wind)RG recommends planting at led€i0trees of a variety of species
each year to offset these losses, increase canopy, maximize banefégcount for ash tree loss.
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Photograph 1. The City of Watertown
recognizes that its urban forest is critical
to ecosystem health and economic
growth. Planning and action are central
to promoting and sustaining a healthy
urban forest.

Citywide tree planting should focus on replacing tree canopy recommended for removal an
establishing new canopy in areas that promote economic growth, such as business distric
recreational areas, trails, parking lots, areas near buildings with insufficient ahddeeas where
there are gaps in the existing ogy. Various tree species should be plantexydéver, the planting

of Acer sacchuranfsugar mapleshould be limited until the species distribution normalizes. The
city’ sexisting planting list offers smart choices for species selection. Due to the specie
distribution and impending threats froemerald ash borer (EABAgrilus planipenniy all
Fraxinusspp. (ashtrees should be temporarilgmoved from the planting list.

Urban Forest Program Needs

Adequate funding will be needed fitre city to implement an effective management program that
will provide shortterm and longterm public benefits, ensure that priority maintenance is
performed expediently, and establish proscimaintenance cycles. The estimated total cost for
the first year of this fiveyear programs $260,784 This total will decrease to approximately
$160,000per year by YeaB of the programHigh-priority removal and pruning is costly; since
most of thiswork is scheduled during the first year of the program, the budget is higher for that
year. After highpriority work has been completed, the urban forestry program will mostly involve
proactive maintenance, which is generally less costly. Budgets foyéses are thus projected to

be lower.

Over the long term, supporting proactive management of trees through funding will reduc
municipal tree care management costs and potentially minimize the costs to build, manage, a
support certaircity infrastructue. Keeping the inventory upp-date usingTreeKeepet 8.0 or
similar software is crucial for making informed management decisions and projecting accurat
maintenance budgets.

Watertown has many opportunities to improve its urban forest. Planned treénglaand a
systematic approach to tree maintenance will leglpurea costeffective, proactive program.
Investing in this tree management program will promote public safety, improve tree care
efficiency, and increase the economic and environmental betteficommunity receives from its
trees.
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FY 2019 $260,784

» 13 High Risk Removals

* 6 High Risk Prunes

* 99 Moderate Removals

* 171 Moderate Prunes

* 49 Stump Removals

* RP Cycle: 1/5 of Public Trees Cleaned

*YTT Cycle: 445 Trees

» 100 Trees Recommended for Planting and Follow-Up Care

* Newly Found Priority Tree Work (Removal or Pruning): Costs TBD

FY 2020 $237,085

+ 335 Low Risk Removals

* 46 Stump Removals

* RP Cycle: 1/5 of Public Trees Cleaned

*YTT Cycle: 445 Trees

» 100 Trees Recommended for Planting and Follow-Up Care

* Newly Found Priority Tree Work (Removal or Pruning): Costs TBD

FY 2021 $160,518

* 43 Stump Removals

* RP Cycle: 1/5 of Public Trees Cleaned

*YTT Cycle: 445 Trees

* 100 Trees Recommended for Planting and Follow-Up Care

* Newly Found Priority Tree Work (Removal or Pruning): Costs TBD

FY 2022 $159,953

* 41 Stump Removals

* RP Cycle: 1/5 of Public Trees Cleaned

*YTT Cycle: 445 Trees

» 100 Trees Recommended for Planting and Follow-Up Care

* Newly Found Priority Tree Work (Removal or Pruning): Costs TBD

$159,851

* 40 Stump Removals

* RP Cycle: 1/5 of Public Trees Cleaned

*YTT Cycle: 000 Trees

* 100 Trees Recommended for Planting and Follow-Up Care

* Newly Found Priority Tree Work (Removal or Pruning): Costs TBD
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INTRODUCTION

The City of Watertownis home to more than 27,00d!-time residents who enjoy the beauty and
benefits of their urban forest. Thei tPyanhning and Community Development Department and
the Department of Public Work8uilding and Grounds stafhanages and maintaitiees on
public property, including trees, stumps, and planting sites in specified parks, public facilities, an
along the streeightsof-way (ROW).

In the wake of several severe storms inXB80s, ko wn as “t he d,dhectydbegaro f
repanting trees along their streets and parks. Watert@msmprogressively increased their management
of theirstreet and park trees ever singer example,n 2000, thecity began a supplemental teaing
program for young tregeand n 2001, thesi t y ’ng treg pruning progm began.

Watertowncontinues to movever forward with tree managemedemonstrated by a recent
inventory of public trees in 2017 and 20T8ecity alsohas a tree ordinanca street tree advisory
board(Tree Watertown)maintainsa budget of more than $2 per capita for irelated expenses,
celebrates Arbor Daf21% celebration as of 2018and has been a Tree City US&mmunityfor
18 years.

Approach to Tree Management

The best approach to managing an urban forest is to demelmganized, proactive program using
tools (such as a tree inventory and a tree management plan) to set goals and measure progt
These tools can be utilized to establish tree care priotitigg,strategic planting plans, draft cest
effective budget based on projected needs, and ultimately minimize the need for costly, reactiv
solutions to crises or urgent hazards.

In August 2017 and June 2018, Watertoworked withDRG to inventory trees and develop a
management plan. This plan considers the diversity, distribution, and general condition of th
inventoried trees, but also provides a prioritized system for managing public trees. The followin
tasks were completed:

« Invertory of trees, stumps, and planting sites along the street ROW and within public parks

o Analysis of tree inventory data.

« Development of a plan that prioritizes the recommended tree maintenance.
This plan is divided intdive sections:

e Section 1: Tree Inveory Analysisummarizes the tree inventory data and presents trends,

results, and observations.

e Section 2: Benefits of the Urban Forestmmarizes the economic, environmental, and
social benefits that trees provide to the community. This section psestatistics of an
i-Tree Streets befits analysis conducted for Watertown

e Section 3: Tree Management Prograiilizes the inventory data to develop a prioritized
maintenance schedule and projected budget for the recommended tree maintenance ove
five-year period.

e Sectiond: Storm Response and Recovietyoduces what a storm response and recovery
plan is and the steps to take to begin to implement such a plan

e Section5: Emerald Ash Borer Strategyrovides different management strategies for
dealing wth EAB.
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SECTION 1: TREE INVENTORY ANALYSIS

In August 2017 and Jun@018 DRG arborists certified by the International Society of
Arboriculture,assessed and inventoried trees, stumps, and planting sites along the street RO
specified parks, and plib facilities. A total of 9239 sites were collected dug the inventory:
7,108 trees, 219 stumps, and 1,912 planting sites. Of288 Sites collected, 60 were collected
along thestreet ROW, and the remaining%0were collected in parkand other public ases
Figurel provides a detailed breakdown of the number and type of sites inventoried.

Thecity’ s p u b 1 ghtsof-way and parks were selected by Watertdéovrthe inventoryThe
parksand public areaselected for the inveory include: Academy Street Playground, Adams
Park, Bicentennial Park, City Hall, Clinton Park, Cosgrove Park, Court Street Corner Lot, Emerso
Place Playground, Factory Square Park, Fairgrounds, Gair Park, Hamilton Street Playgroun
Jefferson Street Playgund, Kostyk Field, Lansingdorp Park, Marble Street Park, New York Ave
Playground, Portage Street Playground, Public Square Park, Roswell P. Flower Memorial Librar
Sewage Treatment Plant, Straus Memorial Walkway, Taylor Playground, Thompson Park
Thomp®n Park Zoo, Thompson Street Playground, Veterans Memorial Riverwalk, Waterworks
Park, and Wight Drive & Temple Street Park.

8,000

7,000

6,000

5,000

4,000

3,000

Number of Sites

2,000

1,000

0 I

Trees Stumps Vacant

Sites
|® Number of Sites| 7,108 219 1,912

Figure 1. Sites collected during the 2017-18 inventory.
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Assessment of Tree Inventory Data

Photograph 2. Da v e y ’ Qertiflecs A
Arborists inventoried trees along street
ROW and in community parks to collect

information about trees that could
be used to assess the
state of the urban forest.

Data analysis and professional judgment are used to make generalizabbonghe state of the
inventoried tree population. Recognizing trends in the data can help guidéeshoaind long
term management plannin§ee Appendix A for more information on data collection and site
location methodslin this plan, the following rteria and indicators of the inventoried tree
population were assessed:

Species Diversity t he variety of species 1in a sp
ability to withstand threats from invasive pests and diseases. Species diversihpalsis
tree maintenance needs and costs, tree planting goals, and canopy continuity.

Diameter Size Class Distribution Datdhe statistical distribution of a given tree
population’s trunisize class, is used to indicate the relative age of a tree popul@he
diameter size class distribution affects the valuation ofre#ed benefits as well as the
projection of maintenance needs and costs, planting goals, and canopy continuity.

Condition the general health of a tree population, indicates howtieel are performing
given their sitespecific conditions. General health affects both steorh and longerm
maintenance needs and costs as well as canopy continuity.

StockingLevelis the proportion of existing streeirees compared to thetéb numberof
potential streetrees (number of inventoried trees plus the number of potential planting
spaces); stocking level can help determine tree planting needs and budgets.

Other Observationsnclude inventory data analysis that provides insight into past
maintenance practices and growing conditions; such observations may affect futur
management decisions.

Further Inspectionndicates whether particular tree requires additioriaspection, such
as a Level 1l risk inspection in accordance with ANSI A3P&t 9 (ANSI 2011), or

periodic inspection due to partiem conditions that may cause the ttede a safety risk
and, therefore, hazardous.
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Species Diversity

Species diversity affects maintenance costs, planting goals, canopy continuity, and the forest
program’s ability to respond to threats frc
number of trees of the same species) can lead to severe losses in the event e$mpaiies
epidemics such as the devastating results of Dutch eleas#sQphiostoma nowvalmi)
throughout New England and the Midwest. Due to the spread of Dutch elm disease in the 193(
combined with the disease’ s UlnuseameritangdAmeecant o d
elm), a popular street tree in Midwesterties and towns, have perished (Karnosky 1979). Several
Midwestern communities were stripped of most of their mature shade trees, creating a drastic vc
in canopy cover. Many of these communities have replanted to replace the lost elm trees. Ash a
mapletrees were popular replacements for American elm in the wake of Dutch elm disease
Unfortunately, some of the replacement species for American elm trees are now overabunda
which is a biodiversity concern. EAB and Asian longhorned beetle (AABoplophoa
glabripennig are nonnative insect pests that attack some of the most prevalent urban shade tres
and certain agricultural trees throughout the country.

The composition of a tree population should follow the2@B0 Rule for species diversity: a
single species should represent no more than 10% of the urban forest, a single genus no more t
20%, and a single family no more than 30%.

Findings
Analysis ofWatertowri tree invenbry data indicated that the urb@ee population had laively
gooddiversity, with 58 genera and 134 species represented

Figure 2uses the 10% Rule to compare the percentages of the most common species identifi
during the inventory.Acer saccharnum(sugar maplg is approaching the 10% threshold.

m \\/atertown 10% Rule
12%
c 10% +— —
Q
3
= 8%
Q.
@]
o 6%
o
g 4%
g
2%
0%
Japanese tree
sugar maple lilac crabapple Norway maple | honeylocust
Watertown 9% 6% 5% 5% 5%
10% Rule 10% 10% 10% 10% 10%

Figure 2. Five most abundant species of the inventoried population compared to the 10% Rule.
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Figure 3uses the 20% Rule to compare the percentages of the most common genera identifi
during the inventoryAcer (maplg exceed the recommended 20% maximum for agie gemis
in a population, comprising 22 of the inventoried tree population

m \\/atertown 20% Rule
25%
c 20% - —
Q
K
3 15%
o
o
S
E 10%
()
o
()
D_ - . .
0% .
maple pear lilac apple ash
Watertown 22% 8% 8% 6% 6%
20% Rule 20% 20% 20% 20% 20%

Figure 3. Five most abundant genera of the inventoried population compared to the 20% Rule.

Discussion/Recommendations

Acer saccharnungsugar mapledominateghe streets and parks. This is a biodiversity concern
because its almgance in the landscape makes iimiting species. Continued diversity of tree
species is an important objective that will ensWatertowri sirban forest is sustainable and
resilient b future invasive pest infestations.

Considering the largguantity ofAcer(maple inthe city population, along with its susceptibility
to Asian longhorned beetle (ALB\noplophora glabripennjstheplanting ofAcer(maplg should
be limited to minimze the potential forolss in the event that ALBireatendNatertowri sirban
tree population. See Appendix C for a recommended tree species list for planting.

Diameter Size Class Distribution

Analyzing the diameter size class distribution provides an estimate of the relative age of a tre
population and offers insight into maintenance practices and needs.

The inventoried trees were categorized into the following diameter size classestrgasn@8
inches DBH), established«{®27 inches DBH), maturing (324 inches DBH), and mature trees
(greater than 24 inches DBH). These categories were chosen so that the population could
analyzed according to Rich ads greposediad idealldiameters t
size class distribution for street trees based on observations afdegiled trees in Syracuse, New
York. Richards’” i1deal distribution suggest:
the population) shoulde young (less than 8 inches DBH), while a smaller fraction (approximately
10%) should be in the larghameter size class (greater than 24 inches DBH). A tree population
with an ideal distribution would have an abundance of newly planted and youn@gtrédéswer
numbers of established, maturing, and mature trees.
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Figure 4. Comparison of diameter size class distribution for inventoried trees to the ideal distribution.

Findings

Figure 4comparedVatertowri diameter size class distribution of the int@ted tree population
to the ideal proposed by Richards (1988atertowri distribution trends towards the ideal; young
trees exceed the ideal by ovéb,7while larger diameter size classes fall short of the ideal.

Discussion/Recommendations

Even though it may appear thatatertownmay have too many young trees, this is not the case.
Actually, Watertownhas too few matung, and mature trees, which indicates thatdistribution

is skewed. One diVatertowri s o b jiseta have areunevemged distribution of trees at the
street, park, anditywide levels.DRG recommends that Watertovsapport a strong planting and
maintnance program to ensure that young, healthy trees are in place to fill in gaps in tree cano
and replace older declining tred$e city must promote tree preservation and proactive tree care
to ensure the lonterm survival of older treesSsee Appendix® for more information on risk
assessment and priority maintenanddditionally, tree planting and tree care will allow the
distribution to normalize over time&ee Appendix C for a recommended tree species list for
planting.See Appendix D for plantingiggestions and information on species selection.

Planting trees is necessary to increase canopy
cover and replace trees lost to natural mortality
(expected to be 1%—3% per year) and other
threats (for example, invasive pests or impacts
from weather events such as storms, wind, ice,
snow, flooding, and drought). Planning for the
replacement of existing trees and identifying the
best places to create new canopy is critical.
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Condition

DRG assessed the condition of individual trees based on methods defiriled Ibternational
Society of Arboriculture (ISA). Several factors were considered for each tree, incluoatg:
charactestics, branch structure, trunk, canopy, foliage conditeorg the presence of pests. The
condition of each inventoried tree was rated Excellent, Very Good, Good, Fair, Poor, Ciritical, o
Dead.

In this plan, the general health of the inventoried trgqaufation was characterized by the most
prevalent condition assigned during the inventory.

Comparing the condition of the inventoried tree population with relative tree age (or size clas
distribution) can provide insight into the stability of the populati®ince tree species have
different lifespans and mature at different diameters, heights, and crown spreads, actual tree ¢
cannot be determined from diameter size class alone. However, general classifications of size «
be extrapolated into relative @aglasses. The following categories are used to describe the relative
age of a tree: young {8 inches DBH), established-(®7 inches DBH), maturing (324 inches
DBH), and mature (greater than 24 inches DBH).

Figures 5 and @llustrate the general healidnd 8,000
distribution of young, established, mature, a 7.000
maturing trees relative to their condition. ¢ 6000
Findings E 5000 +—— A —
Most of the inventoried trees werecoeded to be| 5 4000 |
in Good or Fair condtion, 40% and 4%, | €  3.000 -
respectively(Figure 5. Based on these data, tff = 2,000 -
general health of the overall inventorieded 1,000 -
population is rated Fair. Figure iBustrates that 0 — :
most of theestablishedmaturing and mature trees Condition Rating
were rated to be in Faondiion, and that most of Excellent 3
he youngreeswere rated to be in Goandition. = Very Good 113
t y Good 2,871
u Fair 3,303
Poor 567
Critical 136
= Dead 115

Figure 5. Conditions of inventoried trees.
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Figure 6. Tree condition by relative age during the 2017-18 inventory.

Discussion/Recommendations

Even though the condition ¥Yatertowri ventoried tree populatiois typical, data analysis has
provided thefollowing insight into maintenance needs and historical maintenance practices:

The similar trend in conditioby relative ageacrossurban tree populatioreveals that
growing conditions and/or past management of trees were consistent.

Dead trees and treén Critical condition should be removed because of their failed health;
these trees will likely not recover, even with increased care.

Younger trees rated in Fair or Poor condition may benefit from improvements in structure
that may improve their healthver time. Pruning should folloANSI A300 (Part 1JANSI
2008)

Poor condition ratings among mature trees were generally due to visible signs of declin
and stress, including decay, dead limbs, sparse branching, or poor structure. These tre
will requirecorrective pruning, regular inspections, and possible intensive plant health care
to improve their vigor.

Proper tree care practices are needed for thetknng general health of the urban forest.
Many of the newly planted trees were improperly mulchechad staking hardware
attached to them long after they should have been removed. Following guideline:
developed by ISA and those recommendedl$| A300 (Part 6)ANSI 2012)will ensure

that tree maintenance practices ultimately improve the health aftthe forest.
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Street ROW Stocking Level

Stocking is a traditional forestry term used to measure the density and distribution of trees. For
urban/community forest such ¥atertowri s , st ocking level 1is use
of sites alongtte street ROW that could contain trees. Park trees and public property trees at
excluded from this measurement.

Stocking level is the ratio of street ROW spaces occupied by trees to the total street ROW spac
suitable for trees. For example, a streetR@ee inventory of 1,000 total sites wit50 existing
trees and 25@lanting sites would have a stocking level of 75%.

For an urban are@RG recommends that the street ROW stocking level be at least 90% so tha
no more than 10% of the potential plantsiges along the street ROW are vacant.

Street ROW stocking levels may be estimated using information about the community, tre
inventory data, and common street tree planting practices. Inventory data that ¢entaimber

of existing trees angblanting sites along the street ROW will increase the accuracy of the
projection. However, street ROW stocking levels can be estimated using only the number of tre
present and the number of street miles in the community.

To estimate stocking level based otatstreet ROW miles and the number of existing trees, it is
assumed that any given street ROW should have room for 1 tree for every 50 feet along each s
of the street. For example, 10 linear miles of street ROW with spaces for trees to grefeait 50
intervals along each side of the street account for a potential 2,110 trees. If the inventory four
that 1,055 trees were present, the stocking level would be 50%.

The potential stocking level for a community with 10 street miles is as follows:
5,280 feethile + 50 feet = 106 trees/mile
106 trees/mile x 2 sides of the street = 212 trees/mile
211 trees per street mile x 10 miles = 2,110 potential sites for trees
1,055 inventoried trees + 2,110 potential sites for trees = 50% stocked

When the estimated stocking level is determined using theoretical assumptions, the actual numt
of planting sites may be significantly less than estimated due to unknown growing spac
constraints, including inadequate growing space size, proximity ohtpritrees, and utility
conflicts.

Watertowri snventory data seihcluded planting sitesSince the data included vacant planting
sites, the stocking level can be more accurately projected and compared to the theoretical stock
level.

Findings

Theinventory found 1893planting sitesOf the inventoried sites, 53¢ere potential planting sites
for largesize trees (8oot-wide and geater growing space size),314 were potentiksites for
mediumsize trees (5to 7-foot-wide growing space sizesgnd 49 were potential sites for small
size trees4- to 5foot-wide growing space sizesr under overhead utilitigsBased on the data
collected during this inventoryVatertowri eurrent streeROW tree stocking level i#4 %.

Davey Resource Group 9 August2018



Discussion/Recommendation

Fully stocking the street ROW with trees is an excellent goal. Inadequate tree planting an
maintenance budgets, along with tree mortality, will result in lower stocking levels. Nevertheless
working to attain a fully stocked street ROW is important tonmte canopy continuity and
environmental sustainability. Thetys houl d consider 1improving
stacking level of 746 and workkowards achieving the ideal of 90% or better. Generally, this entails
a planned program of planting, caamd maintenance for tlogty’ street trees.

The city of Watertownestimates that iplantsup to 140trees per yealAt that rate, and ith a
current total of 893 planting sites along the street ROW, it would tagpraximatelyl2 years
for the cityto reach the recommended stocking level of 90%. If budgets dlIR recommends
that Watertownincrease the number of trees pkohtto 230 a yearlf possible, exceed this
recommendation to better prepare for impending threats and to increase thes ipeoefied by
the urban forest.

Calculations of trees per capita are important in determining the densityitygf asirban forest.
The more residents and greater housing dengitiygpossesses, the greater the need for trees to
provide benefits.

Waterbwn’ gatio of street trees per capiteDi?, which falls slightly belovthe mean ratio of 0.37
reported for 22 U.S. cities (McPherson and Rowntree 1989). According to the citywigelstud
is 1 tree for every BesidentsWa t e r spotentalis 1tee for every 4esidents.

Other Observations

Observations were recorded during the 1nve
location when more detail was needed.
Findings

Remove hardware, signs efress andmechanical damageere mod frequently obsermations
recorded(13%, 11% and % of inventoried rees, respectively). Of thesg320 trees, 24vere
recommended for removél3 having mechanical damagaind 2were rated to bModerateRisk
trees.

Nutrient deficiency was recorded f@0trees. The primargpecies of concern &cer rubrum(red
maplg; yellowing foliage was observed, indicating chlorosis

Davey Resource Group 10 August2018



Table 1. Observations Recorded During the Tree Inventory

Observation \ Number of Trees \ Percent
Cavity or Decay 575 8.09%
Poor Structure 504 7.09%
Poor Location 39 0.55%
Serious Decline 169 2.38%
Improperly Pruned 530 7.46%
Pest Problem 117 1.65%
Mechanical Damage 610 8.58%
Grate or Guard 4 0.06%
Poor Root System 255 3.59%
Remove Hardware 950 13.37%
Memorial Tree 5 0.07%
Improperly Installed 9 0.13%
Nutrient Deficiency 29 0.41%
Signs of Stress 760 10.69%
Improperly Mulched 52 0.73%
None 2,500 35.17%

Total

100%

Photograph s 3 and 4. These trees located in Thompson Park

have recent mechanical damage from mowers.
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Discussion/Recommendations

Unless slated for removatges natd as having poor structure (504 trees) or cavity or decay (575
trees) should be regularly inspected. Corrective actions should be taken when warranted. If th
condition worsens, reaval may be required. Of the 5#®es nogd for cavity or decay, 13®ere
recommended for removal. Of the 5@4es nted for poor structure, only ®ere recommended

for removal.

Staking should only be installed when necessaryetpkrees from leaning (windy sites) or to
prevent damage from pedestrians and/or vandals. Stakes should only be attached to trees wil
loose, flexible material. Installed hardware that has been attached to any tree for more than o
year, and hardwaréat may no longer be needed for its intended purpskesild be inspected

and removed as appropriate.

The costs for treating deficient trees must be considered to determine whether removing ai
replacing the tree is the more viable option.

Infrastructure Conflicts

In an urban setting, space is limited both above and below ground. Trees in this environment m
conflict with infrastructure such as buildings, sidewalks, and utiitgs and pipes, which may
pose risks to public health and safety. Existing possible conflicts between trees and
infrastructure recorded during the inventory include:

e Clearance RequirementsThe inventory recordesecondary maintenance needwo of
theoptions noted ifree need to be raised or reduced. This could be dueti@#idocking
the visibility of traffic signs or signals, streetlights, or other safety devitéss
information should be used to schedule pruning activities.

» Overhead Utilities—The presence of overhead utility lines above a tree or planting site was
noted; it is important to consider these data when planning pruning activities and selectin
tree species for planting.

e Hardscape Damage Trees can adversely impact hardscape, which affects tree root anc
trunk systems. The inventory recorded damage relateede causing curbs, sidewalks,
and other hardscape features to lift. These data should be used to schedule pruning and .
repairs to damaged infrastructure. To limit hardscape damage caused by trees, trees sho
only be planted in growing spaces whatkequate abovground and belowround space
is provided.

Findings

There were 81#ees recorded with some type adatance issue. Most of those ¥@Bwvere related
to conflicts with vehicleor pedestrians When t he Dbott om o foadavast r e
less than 14 feet or rubbing from vehicles was noted, this cleaf@amse)was recorded.

There were 2011frees with utilities directly above, or passing througle, tree canopy. Of those
trees, 280 were largeor mediumsize trees.

Hardsape danage was minimal: only% of the tree population raised sidewalk slabs or curbs.
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Table 2. Trees Noted to be Conflicting with or nearby Infrastructure

Reduce 178 2.50%
Clearance Prune Raise 639 8.99%
Thin, restoration, or none 6291 88.51%
Phone/cable service drop 174 2.45%
Electric service drop 280 3.94%
o Single phase powerlines 691 9.72%

Overhead Utilities —
Secondary distribution line 367 5.16%
Three phase powerlines 499 7.02%
None 5,097 71.71%
Yes (0.75" or greater) 368 5.18%

Hardscape Damage

None (less than 0.75") 6,740 94.82%

Discussion/Recommendations

Tree canopy should not interfere with vehicular or pedestrian traffic, nor should it rest on building
or block signs, signals, or lights. Pruning to avoid clearance issues and raise tree crowns should
completed in accordance wikNSI A300 (Part 9§2011).DRG s ¢l earance di s
are as follows: 14 feet over streets; 8 feet over sidewalks; and 5 feet from buildings, signs, signa
or lights.

Planting only smaigrowing trees within 20 feet of overhead utilities, medsige trees within
20-40 feet, and larggrowing 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.

When planting around hardscape, it is important to give #® énough growing room above
ground. Guidelines for planting trees among hardscape features are as follows: ghggamad

trees 45 feet, mediurgrowing trees 67 feet, and larggrowing trees 8 feet or more between
hardscape features. Inmostcaseg,i s wi I 1 allow for the spre:
and immediate largedtiameter structural roots.

Secondary maintenance needs were identified during the inventory and relate to managing tre
for infrastru¢ure compatibility. Of the ,408trees recaded during the inventory, 639 (9%) should

be raised and 178 (28 should be reduced. Completing these secondary maintenance
recommendations will redua@®nflicts withWatertowri infrastructureand citizens.
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Growing Space

Information abotithe type and size of the growing space was recorded. Growing space size we
recorded as the minimum width of the growing space needed for root development. Growing spa
types are categorized as follows:

e Island—surrounded by pavement or hardscape (fangxe, parking lot divider)
e Median—located between opposing lanes of traffic
* Open/Restricted-open sites with restricted growing space on two or three sides
e Open/Unrestricted-open sites with unrestricted growing space on at least three sides
e TreelLawn/Parkway—-located between the street curb and the public sidewalk
« Natural Area—located in areas that do not appear to be regularly maintained
* Well/Pit—at grade level and completely surrounded by sidewalk
Findings

Forty percenbf the tree population ikcated in tree lawnsyith the greatest percentage (62%)
being in 6+ foot tree lawns. Most of planting sites are between tree lawf®) @4 in
open/unrestricted areas ().

Discussion/Recommendations

To prolong the useful life of street trees, sAgatiwing tree species should be planted in tree lawns
4-5feet wide, mediursize tree species in tree lawns/Seet wide, and larggrowing tree species

in tree lawns at least 8 feet wide. The useful life of a public tree ends when the cost of maintenan
exceeds the value contributed by the tree. This can be due to increased maintenance required |
tree in decline, or it can be due to the ¢
restricted site.

Further Inspection

This data field indictes whether a particular tree requires further inspection, such as a Level lll
risk inspection in accordance with ANSI A300, Part 9 (ANSI, 2011), or periodic inspection due tc
particular conditions that may cause it to be a safety risk and, thereforejdwexzdf a tree was
noted for further inspectionity staff should investigate as soon as possible to determine corrective
actions.
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Photograph 5 and 6. These Fraxinus americanas (white ash) in Thompson park and zoo
have been marked for removal due to their condition. Other ashes in the area have been
marked for further inspection due to dieback and possible emerald ash borer (EAB).
Observations from the ground for the larger ash trees were inconclusive,
and an aerial lift may be required.

Findings
DRGrecommended38trees for further inspection.
Discussion/Recommendations

An ISA Certified Arborist should performadditional inspections of the tredkit is determined
that these trees exceed the threshold for acceptable risk, the defectiyeoptingdrees should be
corrected or removed, or the entire tree may need to be removed.

The 17inventoried ash trees that showed possible symptoms of EAB should be monitored. If sigr

of EAB manifest, the tree should be removed and the site should be inspected for potenti
replacement.

Potential Threats from Pests

Insects and diseases pose serious threats to tree health. Awareness and early diagnosis are ess
to ensuring the health and continuity of street and park trees. Appemtovides information
about some of the current potential threatd/adertowri trees and includes websites where more
detailed information can be found.

Many pests target a single species or an entire genus. The inventory data were analyzed to pro\
a general estimate of the percentage of trees susceptidbene of the known gés in New York.
(seeFigure?). It is important to note that the figure only presents data collected from theanuent
Many more trees throughout Watertqwncluding those on public and private property, may be
susceptible to these invasive pests.
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Findings
Granulate ambrosia beetb§ylosandrus crassiusculuandgypsy moth lymantria dispar dispgr
are known threats to a large percentagb@fnventoried street trees (39% aném4espectively).

Granulate ambrosia beetle wast detected iWatatown, but if wasdetectedhe citycould see
severe losses in its tree populati@ypsy moth was detected and should be monitored.

There were 438&sh trees inventoried alolgatertowri street ROW, but only 13howed potential
symptomsof emerald ash borePrivate trees that were not paiftthe inventorymay be a future
concernas well

Xm ambrosia beetle
sudden oak death
granulate ambrosia beetle 9%
pine shoot beetle

Sirex woodwasp

gypsy moth

oak wilt

Asian longhorned beetle

Threats to Trees

Thousand cankers disease | 0%
hemlock woolly adelgid | 0%

emerald ash borer -6%

Dutch elm disease |0%

0% 10% 20% 30% 40% 50%

Percent of Tree Population

Figure 7. Potential impact of insect and disease threats noted during the 2017-18 inventory.

Discussion/Recommendations

Watertownshould be aware of the signs and symptoms of potential infestations and should b
prepared to act if a significant threat is observed in its tree population or a nearby community. A
integrated pest management plan should be established. The plan sbasldrf identifying and
monitoring threats, understanding the economic threshold, selecting the correct treatment, prope
timing management strategies, recordkeeping, and evaluating ré&R{®.s r e c o mme n
for managing the ash tree population amtigating EAB will be discussed in detail in Section 4.
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SECTION 2: BENEFITS OF THE URBAN FOREST

The urban forest plays an important role in supporting and improving the quality of life in urbar
areasA tree's shade and beauty contribute toa communit qual ity of 11 f ¢
hard appearance of urban landscapes and streetsedpes.properly maintainedreesprovide
communities abundant environmental, economic, and social bethefitar exceed the time and

money invested in planting, pruning, protection, and removal.

Environmental Benefits

e Trees decrease energy consumption and moderate local climates by
providing shade and acting as windbreaks.

e 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).

e Trees help reduce noise levels, cleanse atmospheric pollutants, produce

oxygen, and absorb carbon dioxide.

e 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.

e Trees stabilize soil and provide a habitat for wildlife.

e Trees in a yard or neighborhood increase
residential property values by an average of
7%.

e Commercial property rental rates are 7%
higher when trees are on the property (Wolf
2007).

e Trees moderate temperatures in the summer
and winter, saving on heating and cooling
expenses (North Carolina State University
2012, Heisler 1986).

e 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).

e Consumers also feel that the quality of
products is better in business districts
surrounded by trees than those considered
barren (Wolf 1998b).

e The quality of landscaping along the routes
leading to business districts had a positive
influence on consumer
area (Wolf 2000).

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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The trees growing along the public stree
constitute a valuable community resource. Thé
provide numerous tangible and intangible benef
such as pollilon control, energy reduction,;
stormwater management, property  values
increases, wildlife habitat, education, ang
aesthetics.

The services and benefits of trees in the urban &
suburban setting were once considered to |
unquantifiable. However, by using extensivi
scientific studies and practical research, thefs
benefits can now be confidently calculated usir®

tree inventory inbrmation. The results afpplying Photograph 7. Trees provide significant
a proven, defensible model and method th aesthetic value to the community.
determines tree benefit values for tkty of Additionally, the tangible services of trees

provide quantifiable benefits that justify the

Watertown$ s tree inventor 3y zed

. . . *  time and money invested in planting and
inthisreportusingtheTr e e > s St r ee maintenance.

The results oWatertowri s ee inventory provide

insight into the overall health of thei t publics

trees and the management activities needed

maintain and increase the benefits of trees into t...

future.

Tree Benefit Analysis
I-Tree Streets

In order to identify the dollar valygrovided and returned to the communtte city’ street tree
inventory data were formatted for use in therée Streets benefttost assessment tool.

i-Tree Streets, acomponentefir e e Tool s, analyzes an inven
estmate the costs and benefits of that tree population. The assessment tool creates an anr
benefit report that demonstrates the value street trees provide to a community:

These quantified benefits and the reports generated are described below.

« Aesthetic/Gther Benefits: Shows the tangible and intangible benefits of trees reflected by
increases in property values (in dollars).

o Stormwater: Presents reductions in annual stormwater runoff due to rainfall interception
by trees measured in gallons.

o Carbon Stored Tallies all of the carbon dioxide (GPstored in the urban forest over the
life of its trees as a result of sequestratioartf®n stored is measured in pounds and has
been translated to tons for this report

« Energy: Presents the contribution of the unbf@rest towards conserving energy in terms
of reduced natural gas use in the winter (measured in therms [thm]) and reduced electrici
use for air conditioning in the summer (measured in Megavaatts ([MWh]).
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o Carbon SequesteredPresents annual redums in atmospheric CQlue to sequestration
by trees and reduced emissions from power plants due to reductions in eneidysise
measured poundand has been translated to tons for this reddré model accounts for
CQOzreleased as trees die and decompose anddlased during the care and maintenance
of trees.

e Air Quality: Quantifies the air pollutants (ozone 3jOnitrogen dioxide [NG], sulfur
dioxide [SQ], particulate matter less than 10 micrometers in diameteid) deposited
on tree surfaces, and reduced emissions from power plants P&, volatile organic
compounds [VOCs], Sfpdue to reduced electricity use in pounds. The potential negative
effects of trees on air quality due to biogenic volatile orgatmpounds (BVOC)
emissions is also reported.

« Importance Value (IV): IVs are calculated for species that comprise more than 1% of the
population. The Streets IV is the mean of three relative values (percentage of total tree
percentage of total leaf area, and percentagaradpy cover) and can range from 0 t0,100
with an IV of 100 suggesting total reliance on one species. IVs offer valuable informatior
about a community’s reliance on certai
example, a species might represerldf a population but have an IV of 25% due to its
substantial benefits, indicating that the loss of those trees would be more significant tha
just their population percentage would suggest.

i-Tree Tools

I-Tree Tools software was developed by
the U.S. Department of Agriculture,
Forest Service (USDA FS) with the help
of several industry partners, including The
Davey Tree Expert Company. Learn more
at www.itreetools.org.
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THE BENEFITS OF WATERTOWN'’S URBAN FOREST

I-Tree Streets Inputs

In addition to tree inventory data, P
i-Tree Streets requires cestecific Administration
information to manage a

community’ s tree
program—including administrative

costs and costs for tree pruning,
removal, and planting. Regional data

including energy prices, property Promoting
Milton's Arbor Day
values, and stormwater costs, ar b Program/
- - Urban TreeCity USA
required inputs to generate the Forest

environmental and economic
benefits trees provide. If community
program costs or local economic data are not availalbled Streets uses default economic inputs
from a reference city selected by USDA FS for the climate zone in which your community is
located. Any default value can be adjusted for local conditions.

Watertown s | nput s

Local data were available at the time of this plan and were used to the greatggpessible with
i-Tree Streets to calculate thenefitsWatertowri s stprowde its citizens.

Annual Benefits
The iTree Streets model estimated that

the inventoried street trees provide » i-Tree Tools
total annual benefit of$715,342 A common example of a natural BVOC is
Essentially $15.342 was saved to the gas emitted from pine trees, which

o3 creates the distinct smell of a pine forest.
cool buildings, manage stormwater,

and clean the air. In addition,
community aesthetics were improved and property values increased because of the presence
trees. On average, oneWWhatertowri s trees provi del00.6dn annual

The assessment foutidat energy conservatiobenefits trees provide were the greatest value to
the communityApproximatkly 42% of the total annuabenefits were due tenergy conservatio
Aesthetics and other tangible and intangli@eefitsalso provile a great value to the community,

at 40% of the total annual benefitén addition to increasing property values, trees also play a
major role in stormwater managemenhe city’ street trees alone intercepteder 8.6 million
gallons of rainfall, which equates to a savings o6&961in stormwater management costs.
Stormwater management compridéBbo of the annuabenefits street trees provid&ir quality
benefitsand reductias in CQ are important but account for lesser amounts of work performed by
community treesAir quality benefitsaccounted for7% of the annual benefits, while CO
reductions accounted fa86 of theannual benefits.
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Figure8 summarizes the annual benefits aasults for the street tree populatidable3 presents
results for individual tree species from thEree Streets analysis.

$286,346 $300,898 m Energy

Carbon Dioxide
= Air Quality
m Stormwater

$68,962  $52, 469

= Aesthetics/Other

Figure 8. Breakdown of total annual benefits provided to Watertown.
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Table 3. Benefit Data for Common Street Trees by Species
Perce Benefit Provide B ee ee
O O O ee Olle ed PO a
D 5 TG o Ota A€ e 5 - arpo . arpo A e
b ee Othe = Dioxide ored equestered Qua
0 0[0
ee O
0 0 e RO ahe
= Bota a a > 0 0 . erage ee ore
= DO a
i
sugar maple | Acer saccharum 620 8.7 60.40 19.07 27.15 69.63 1.68 11.94 14.7
fg‘:ﬂgie Syringa reticulata 455 6.4 10.75 2.24 1.94 17.38 0.36 2.65 3.2
flowering
crabapple Malus spp. 386 5.4 11.49 2.74 3.13 20.61 0.45 3.18 2.9
m‘;g"l’:y Acer platanoides 383 5.4 51.68 10.97 16.01 53.45 1.62 9.63 6.0
thornless Gleditsia triacanthos
honeylocust | inermis 367 5.2 59.27 8.55 4.55 46.88 0.92 7.78 5.3
ggrkthem red | Quercus rubra 359 5.1 45.64 14.82 17.38 63.34 1.50 10.84 7.0
S”;ﬁ"ézy Picea abies 327 4.6 22.04 13.45 5.65 46.88 0.88 9.07 4.8
::gf;ﬁaf Tilia cordata 262 3.7 37.05 5.83 4.08 31.18 0.71 4.94 2.8
white ash Fraxinus americana 217 3.1 44 51 9.63 3.77 49.58 0.91 8.43 3.2
green ash Fraxinus pennsylvanica 215 3.0 46.05 10.81 4.07 56.05 1.04 9.60 3.4
callery pear Pyrus calleryana 198 2.8 74.41 6.18 3.18 27.06 0.88 5.26 2.1
Sﬁ]setem white | ;s strobus 196 2.8 22.78 11.16 411 39.44 0.75 7.55 25
scr()Jrll?cr;Zdo Picea pungens 186 2.6 23.01 9.93 3.61 34.63 0.66 6.58 2.2
northern Celtis occidentalis 173 2.4 71.31 8.26 3.90 49.47 0.93 7.67 2.3
hackberry
silver maple Acer saccharinum 166 2.3 44.51 38.24 82.67 111.06 2.49 22.56 7.0
Kentucky .
coffeetree Gymnocladus dioicus 152 21 69.31 6.35 1.99 46.02 0.85 6.67 1.7
2;%’{;""” Acer x freemanii 135 1.9 42.67 12.69 12.12 54.60 1.14 9.48 2.3
other street | ~43 other genera and 2311 32.50 35.73 6.45 4.27 29.40 0.64 5.16 26.6
trees ~117 other species

ROW Total

~55 genera and ~134

species on the ROW




Aesthetic/Other Benefits

The total annual benefit associated with property value
increases and other tangible and intangible benefits of street
trees was 386345 The average benefit per tree equaled

$40.28per year.

Stormwater Benefits

Trees intercept rainfall, which helpswer costs tananage
stormwater runoff. The inventoried trees iWatertown
intercept8,620,200gallons of rainfallannually (Table). On

average, the estimated annual savings for ¢ty in

stormwater runoff management 885961

. . . . e Trees reduce stormwaterrunoff by
Of all species inventoriedsugar maplecontributed most of capturing and storing rainfall in their
the annual stormwater beitsf The population ofsugar oy hare, celoasing water into  the
maple (9% of ROW) intercepted approximately5 million  « Tree roots and leaf litter create soil

gallons (17%) of annualrainfall. On a petree basis|arge conditions that promote the infiltration of
rainwater into the soil.

trees with leafy canopies provided the most valB#ver . reeshelp siow down and temporarily store

maple comprised2% of the RQV populationbut absorbed furthffa;nd feéiuctﬁ DO"ut”aTS tbyfabSOfbir_llg
. nutrients and otner pollutants from solls
793,500 gallons (9%0)f annualrainfall. These largestatured and water through thgr ro0fs.

trees with big canopies offered the greatest benefits.

Trees transform pollutants into less
harmful substances.

Air Quality Improvements

The inventoried tree population annuatgmoves28,978 pounds of air pollutants (including
ozone, nitrogn dioxide, sulfur dioxide, and particulate matter) through deposition. The population
also avoid®7,181pounds annually.

The Tree Streets calculation takes into account the biogenic volatile organic compound
(BVOC”s) that ar e nettbtal value df thédse henefits is estimated tolbk e
$52,468 The inventoried trees removed or avoided more pollutants than they emitted, resulting i
a positive economic value. The trees that provided the most benefits based on an arireml per
averagevalue wereAmerican beecland Siberian elm($28.61and £5.35, respectively.

Using the annual peree valuesn Table4, thetrees that provided the most benefits based on the
annual petree average valueiere Acer saccharinungsilver maple) andA\. saccharum(silver
maple) providing $2.56 and #1.94 respectively
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Most Common Trees Collected During Inventory

Common Name

Table 4. Stormwater Benefits Provided by ROW Trees

Botanical Name

Number of
Trees on the

ROW

Percent of
Total Trees

(%)

Total Rainfall
Interception

(gal.)

ROW Total

~55 genera and ~134 species on

the ROW

sugar maple Acer saccharum 620 8.7 1,477,705
Japanese tree lilac Syringa reticulata 455 6.4 127,478
flowering crabapple Malus spp. 386 5.4 132,289
Norway maple Acer platanoides 383 5.4 525,040
thornless honeylocust | Gleditsia triacanthos inermis 367 5.2 392,300
northern red oak Quercus rubra 359 5.1 665,083
Norway spruce Picea abies 327 4.6 549,758
littleleaf linden Tilia cordata 262 3.7 190,918
white ash Fraxinus americana 217 3.1 261,196
green ash Fraxinus pennsylvanica 215 3 290,584
callery pear Pyrus calleryana 198 2.8 152,939
eastern white pine Pinus strobus 196 2.8 273,361
Colorado spruce Picea pungens 186 2.6 230,827
northern hackberry Celtis occidentalis 173 2.4 178,575
silver maple Acer saccharinum 166 2.3 793,517
Kentucky coffeetree Gymnocladus dioicus 152 2.1 120,613
freeman maple Acer x freemanii 135 1.9 214,113
other street trees ;sgc?ézer genera and ~117 other 2,311 325 2,043,904

8,620,200
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Carbon Storage and Carbon Sequestration

Trees stoe some of the carbon dioxide
(COy) they absorb. This prevents eftom
reaching the upper atmosphere, where it c
react with other compounds and for
harmful gases like ozone, which adverse
affects air quality. These trees also seques
some of the C@during growth (Nowak et
al. 2013).

The +Tree Streets calculation takes int
account the carbon emissions that aog

released from power stations due to t
heating and cooling effect of trees (i.e
conserved energy in buildings and homes
It also catulates emissions released durin
tree care and maintenance, such as drivii

Photograph 8. Trees improve quality of life and help

he si d . . Th enhance the character of a community. Trees filter
to the site and operating equipment. en air, water, and sunlight, moderate local climate, slow

carbon benefit igpproximately $,669per wind and stormwater, shade homes, and provide
year. shelter to animals and recreational areas for peonle.

Thecity’ street treestore10,218tonsof carbon (measured in G@quivalents). Tis amount
reflects the amount of carbon they have amassed during their lifetimes. Through sequestration &
avoidance 1,010 tons of CQ are removed each yed&ilver mapleprovided the most carbon
benefits, with each tree storing an annaetrage of 82.67 and sequestering2$6 worth of
carbon

Energy Benefits

Acer saccharum Syringa reticulata Malus spp. Acer platanoides

(sugar maple) (Japanese tree lilac) (flowering crabapple) (Norway maple)

8.7% of ROW 6.4% of ROW 5.4% of ROW 5.4% of ROW

64MWh Electricity 9MWh Electricity 10MWh Electricity 30MWh Electricity

24,310thm Natural Gas 4,682thm Natural Gas 4,688thm Natural Gas 11,516thm Natural Gas

$69.63 Average $/tree $17.38 Average $/tree $20.61 Average $/tree $53.45 Average $/tree
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Public trees conserve energy by shading structures and surfaces, which reduces electricity use
air conditioning in the summer. Trees divert wind in the winter to reduce natural g&assd.

on the inventoried trees, the annual electric and natural gas savings are equividl@r@5iel\Wh

of electricity andL68,965therms of natural gas, which accounts for an annual savin@00f808

in energy consumption.

Sugar mapleontributed $9.63 per tree to the annual energy benefits of the urban fdmessits
contribution was mostly due to its dominance on the strégteer tree species, specificadliver
maple contributed mordo reduce energy usage on a-pee basis. The annual valtgs tree
provides exceeds $11 per tree, although they comprise o286 of the populationThese large
leafy canopies are valuable because they provide shade, which reduces energy usagaegmaller
inventoriedsuch as Japanese tree lilac and flowering crabapple found to have smaller
reductions in energy usage on a-freebasis.Japanese tree lilathe secondmost planted tree on
the ROW, is valued at onlyl$.38 per tree.

Importance Value (V)

Understanding the importance of a tree speciésga@ommunity is baseoh its presence on the
ROW, but also its ability to provide environmental and economic benefits to the community. The
IV calculated by thetreet computer model takes intacaant the total number of trees of a species,
its percentage in the population, and its total leaf area and canopy cover. The IV can range fron
to 100, with an IV of 100 suggesting total reliance on one species. If IV values are greater or le
than thepercentage of a species on the ROW, it indicates that the loss of that species may be me
important or less important than its population percentage implies.

The Tree Streets assessment fouimat sugar mapldas the greatest IV in the ROW population
at 14.7, even though it comprises or8y7% of the ROW. This indicates that the losslud sugar
maple population would beeven more economically detrimental than its percentagdhe
population leads us to believe. The second highestvBrefor northern red oaknd silver maple
(7.0) followed by Norway maple (6.0)The abundances aforthern red oak5.1%) andsilver
maple(2.3%) on the ROW are not as greatJapanese tree lilg6.4%), but their IVs are greater
with Japanese tree lilac sittiagan IV of 3.21Because thegrelargegrowing,thesize and canopy
of broadleaf species by natypeovide more environmental benefits to the commuynnityich all
factor into assigning IV. The IV fodapanese tree lilds much less than its percentagfethe
population, indicating that ifapanese tree lilagas lost, its economic impact would not be as
significant.

Discussion/Recommendations

The iTree Streets analysis found that ROW trees provide environmental and economic benefits
the community byvirtue of their mere presence on the streets. Currentlyemieegybenefits
provided by ROW trees were rated as having the greatest value to the comimhmitsalue of
trees ashade and windbreakelps toreducethe overallenergy usage y t h e residentgn ’ s
The aesthetic benefitf thetowrls t rees was also found to ma
value.The property value increase provided by trees is important to stimulate economic growtt
In addition todecreasing energy use aindreasingaesthetics and property values, trees manage
stormwater through rainfall interception and store and sequesterT€ées work to intercept
rainfall and reduce runcftin Watertown as littleas 7,108 ROW treesabsorb oveB.6 million
gallons of rainfall.
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i-Tree Streets analysfound thathe sugar maples the most influential tree alonyatertowri s
ROWs. If this species was last an invasive insect such as the Asian longhorned baetither
threats, its loss would be felt more than the community melizee

To increase the benefits the urban forest providessithehould plantoung, largestaturedree
species Leafy, largestature trees consistently created the most environmental and economi
benefits. The following list of tree species is usadifproving air quality (ICLEI 2006):

« Betula nigra(river birch)

o Celtis laevigatasugar hackberry)

« Fagus grandifolialAmerican beech)

o Metasequoia glyptostroboid¢dawn redwood)

« Tilia cordata(littleleaf linden)

o Tilia europea(European linden)

« Tilia tomentosdsilver linden)

o Ulmus americangAmerican elm)

o Ulmus procergEnglish elm)

Davey Resource Group 27 August2018



SECTION 3: TREE MANAGEMENT PROGRAM

This tree management program was developed to upiatdrtowri somprehensive vision for
preserving its urban forest. This fiyearprogram is based on the tree inventory data; the program
was designed to reduce risk through prioritized tree removal and pruning, and to improve tre
health and structure through proactive pruning cycles. Tree planting to mitigate removals an
increase anopy cover and public outreach are important parts of the program as well.

While implementing a tree care program is an ongoing process, tree work must always «
prioritized to reduce public safety riskBRG recommends completing the work identifiedidgr

the inventory based on the assigned risk rating; however, routinely monitoring the tree populatic
is essential so that other Extreme or High Risk trees can be identified and systematically address
While regular pruning cycles and tree plantingiangortant, priority work (especially for Extreme

or High Risk trees) must sometimes take precedence to ensure that risk is expediently manage

Priority and Proactive Maintenance

In this plan, the recommended tree maintenance work was divided intopzitvdy or proactive
maintenance. Priority maintenance includes tree removals and pruning of trees with an asses:
risk rating ofHigh and Extreme Risk. Proactive tree maintenance includes pruning of trees witt
an assessed risk of Moderate or Low Ris#t iaes that are young. Tree plantimgpections, and
community outreach are also considered proactive maintenance.

Tree and Stump Removal

« Perform tree maintenance immediately to reduce hazards
« Includes tree removal and pruning
» Mostly high-use areas

« Perform tree maintenance immediately to reduce hazards and improve tree health
« Includes tree removal and pruning
 Generally high-use areas

« Perform tree maintenance as soon as possible to improve tree health
* Includes tree removal and pruning
» May be high- or low-use areas

« Perform tree maintenance when convenient to improve aesthetics and eliminate nuisance
trees and stumps

* Includes tree removals and pruning

» Mostly low-use areas but may be high-use areas as well

« Perform tree maintenance when convenient to improve aesthetics and eliminate nuisance
trees

« Perform corrective pruning to young trees to increase structural integrity and develop a strong
gitiael  architecture of branches before serious problems develop
Prune
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Although tree removal is usually considered a last resort and may sometimes create a reaction from
community, there are circumstances in which removal is necessary. Trees fail from natural causes, S
as diseases, insects, and weather conditionsrandphysical injury due to vehicles, vandalism, and
root disturbance®RGrecommends that trees be removed when corrective pruning will not adequatel
eliminate the hazard or when correcting problems would bepoasibitive. Trees that cause
obstructims or interfere with power lines or other infrastructure should be removed when their defec
cannot be corrected through pruning or other maintenance practices. Diseased and nuisance trees
warrant removal.

Even though large sheterm expenditures mdoe required, it is important to secure the funding needed
to complete priority tree removals. Expedient removal reduces risk and promotes public safety.

Figure 9 presents tree removals by risk rating and diameter size class. The following seaityns bri
summarize the recommended removals identified during the inventory.
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Figure 9. Tree removals by risk rating and diameter size class.
Findings

The inventory identified.3 High Risk trees, 99 Moderate Risk trees, andL886Risk trees that are
recommaded for removal.

The diameter size classes for High Risk trees ranged be@w&2inches diameter at breast height
(DBH) and> 43inches DBH. These trees should be removed immediately based on their assigned ris
Extreme and High Risk removals and prgnian be performed concurrently.

Most Moderate Risk trees were smaller tBiimches DBH. These trees should be removed as soon as
possible after all High Risk removals and pruning have been completed.

Low Risk removals pose little threat; these treegarerally srall, dead, invasive, or poorfgrmed
trees that need to be removed. Eliminating these trees will reduce breeding site locations for insects
diseases and will increase the aesthetic value of the area. Healthy trees growing in poas @wcation
undesirable species are also included in this category. All Low Risk trees should be removed wh
convenient and after all High and Moderate Risk removals and pruning have been completed.

The inventory identified. 8 ash trees recommended for removal.
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The inventory identified 21%$tumps recommended for removal. Almost all of these stumps were
larger thard inches in diameter. Stump removals should occur when convenient.

Discussion/Recommendations

Unless already slated for removakéds néed ashaving poor structure (504ees) or cavity or
decay b75trees) should be inspected on a regular basis. Corrective action should be taken wh
warranted. If their condition worsens, tree removal may be required. Proactive tree maintenan:
that actively miigates elevatedsk situations will promote public safety.

Updating the tree inventory data can streamline work load management and lend insight in
setting accurate budgets and staffing levels. Inventory updates should be made electronically a
can e implemented usingreeKeeper 8.0r similar computer software.

Tree Pruning

High and ModeratdRisk pruning generally require cleaning the canopy of both small and large
trees to remove defects such as dead and/or broken branches that may be presdraretien

rest of the tree is sound. In these cases, pruning the branch or branches can correct the prob
and reduce risk associated with the tree.

Figure 10presents the number of Higimd Moderaté&isk trees recommended for pruning by size
class. Thedllowing sections briefly summarize the recommended pruning maintenance identifiec
during the inventory.
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Figure 10. Extreme and High Risk pruning by diameter size class.
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Findings

The inventory identified, 6ligh Risk trees, ad 171 78
Moderate Risk trees recommended for pruning. .

High Risk trees ranged in diameter size classes fi .
25-30 inches DBH t031-36 inches DBH. This 74
pruning should be performed immediately based
assigned risk and may be performed concurrer
with other High Risk removals and pruninigow

Risk trees recommended for pruning should 68
included in a proactive, rome pruning cycle after \
all the higheland moderatesk trees are addressed

72 -

70

Condition Class (%)

Y =76.7+ 0.196X - 0.074X*

. 64 ¢
Pruning Cycles
The goals of pruning cycles are to visit, assess, « e a a8 10 1 o
prune trees on a regular schedule to improve he Number of Years Since Last Pruning

and reduc_e riskDRG recommends _that _pruning Figure 11. Relationship between average

cycles begi after all Extreme and High Risk tree {ree condition class and the number of

are corrected through removal or pruning. Howev:  years since the most recent pruning

due to the longerm benefits of pruning cycleBRG (adapted from Miller

recommends that the cycles be implemented as s _.. and Sylvester 1981).

as possible. To ensure that all trees receive the type oihgrtirey need to mature with better
structure andower associated riskwo pruning cycles are recommended: the young tree training
cycle (YTT Cycle) and the routine pruning cycle (RP Cycle). The cycles differ in the type of
pruning, the general age oktlarget tree, and length

The recommended number of trees in the pruning cycles will need to be modified to reflect chang
in the tree population as trees are planted, age, and die. Newly planted trees will enter the Y~
Cycle once they beconestablished. As young trees reach maturity, they will be shifted from the
YTT Cycle into the RP Cycle. When a tree reaches the end of its useful life, it should be remove
and eliminated from the RP Cycle.

Why Prune Trees on a Cycle?

Miller and Sylvester (1981) examined the frequency of
pruning for 40,000 street and boulevard trees in Milwaukee,
Wisconsin. They documented a decline in tree health as the
length of the pruning cycle increased. When pruning was
not completed for more than 10 years, the average tree
condition was rated 10% lower than when trees had been
pruned within the last several years. Miller and Sylvester
suggested that a pruning cycle of five years is optimal for
urban trees.
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For many communities, a proactive tree managermpegram is considered unfeasible. An-on
demand response to urgent situations is the norm. Research has shown that a proactive prog
that includes a routine pruning cycle will improve the overall health of a tree population (Miller
and Sylvester 1981). r@active tree maintenance has many advantages oweernand
maintenance, the most significant of which is reduced risk. In a proactive program, trees al
regularly assessed and pruned, which helps detect and eliminate most defects before they esce
to a hazardous situation with an unacceptable level of risk. Other advantages of a proacti
program include: increased environmental and economic benefits from trees, more predictak
budgets and projectable workloads, and reducedtiemg tree maintenana®sts.

Young Tree Training Cycle

Trees included in the YTT Cycle are generally less than 8 inches DBH. These younger tree
sometimes have branch structures that can lead to potential problems as the tree ages. Pote
structural problems include codommdeaders, multiple limbs attaching at the same point on the
trunk, or crossing/interfering limbs. If these problems are not corrected, they may worsen as tt
tree grows, increasing risk and creating potential liability.

YTT pruning is performed to imprevtree form or structure; the recommended length of a YTT
Cycle is three years because young trees tend to grow at faster rates (on average) than more me
trees.

The YTT Cycle differs from the RP Cycle in that these trees generally can be pruneddrom th
ground with a pole pruner or pruning shear. The objective is to increase structural integrity b
pruning for one dominant leader. YTT Pruning is spesptific, since many trees suchBetula

nigra (river birch) may naturally have more than one leadf®r such trees, YTT pruning is
performed to develop a strong structural architecture of branches so that future growth will lead"
a healthy, structurally sound tree.

Recommendations

DRGrecommends thaWatertownimplement a thregear YTT Cycle to begi after all High Risk
trees are removed or pruned. The YTT Cycle will include existing yorees.t During the
inventory, 1335trees smider than 9inches DBH were inventoried and recommended for young
tree training. Since the number of existing youngdrés relatively small, and the benefit of
beginning the YTT Cycle is substanti@ddRG recommends that an average of 44&es be
structurally pruned each year over 3 years, beginning in Year One of the management program

If trees are planted, they wileed to enter the YTT Cycle after establishment, typically a few years
after planting.

In future years, the number of trees in the YTT Cycle will be based on tree planting efforts an
growth rates of young trees. Thity should strive to prune approximbt®ne-third of its young
trees each year.
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Young Tree Training
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Figure 12. Trees recommended for the YTT Cycle by diameter size class.

Routine Pruning Cycle

The RP Cycle includes established, maturing, and mature trees (mostly greater than 8 inches DE
that need cleaning, crown raising, and reducing to remove deadwabnigamove structure. Over
time, routine pruning can reduce reactive maintenance, minimize instances of elevated risk, a
provide the basis for a more defensible risk management profreloded in this cycle aréow

Risk trees that require pruning and pose some risk but have a smaller size of defect and/or I
potential for target impact. The defedtsund within these trees can usually be remediated during

the RP Cycle.

The length of the RRycle is based on the size of the tree population and what was assumed to t
a reasonable number of trees for a program to prune per year. Generally, the RP Cyc
recommended for a tree population is five yehtd may extend to seven years if the popaorat

is large.
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Figure 13. Trees recommended for the RP Cycle by diameter size class.
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Recommendations

DRGrecommends that thety establish a fiveyear RP Cycle in which approximately ofiith of

the tree population is to be pruned each year. The g#6g&6nventoy identified approximately
5,149trees that should be pruned over a{pegar RP Cycle. An average oPDB0trees should be
pruned each year over the course of the cyRG recommends that the RP Cycle begin in Year
One of this fiveyear plan, after High Risk trees are pruned.

The inventory found that most trees (% on the street ROW needed routine pruning. FigGre
shows that a variety of tree sizes will require pruning; however, most of the trees that requir
routine pruning were smallénan 24 inches DBH.

Maintenance Schedule

Utilizing data from the 20172018 City of Watertowntree inventory, an annual maintenance
schedule was developed that details the number and type of tasks recommended for complet
each yearDRG made budget progtions using industry knowledge and public bid tabulations.
Actual costs were not specified BiWatertown A complete table of estimated costs for
Watertowri five-year tree management progréstiows.

The schedule provides a framework for completing threntory maintenance recommendations
over the next five years. Following this schedule can shift tree care activities frorrdemand
system to a more proactive tree care program.

To implement the maintenance schedulegcihg treemaintenance budgshould be no less than
$260,000for the first year of implementation, no less tl&37,000for the second yearand no

less thar$160,000 for the final thregearsof the maintenance scheduknnual budget fnds are
needed to ensure that extreme &high Risk trees are regdiated and that crucidTT and RP
Cycles can begin. With proper professional tree care, the safety, health, and beauty of the urk
forest will improve.

If routing efficiencies and/or contract specifications allow for the completionarsé tree work,

or if the schedule requires modification to meet budgetary or other needs, then the schedule sho
be modified accordingly. Unforeseen situations such as severe weather events may arise ¢
change the maintenance needs of trees. Shounltitems or maintenance needs change, budgets
and equipment will need to be adjusted to meet the new demands.
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Table 5. Estimated Costs for Five-Year Urban Forestry Management Program

13" $28 0 $0 0 $0 0 $0| 0 $0 0 $0 $0
46" $58 0 $0 0 $0| 0 $0| o 0 0 $0 $0
712" $138 2 $279 0 $0 0 $0| 0 $0 0 $0 $279
High Risk | 1218 | s314 2 $621 0 $0 0 $0 0 $0 0 $0 $627
R ok 1924 | 605 2 $1210 0 $0 0 $0| 0O $0___ 0 $0|  $1.210
2530" | $825 2 $1,650 0 $0__ 0 $0| 0O $0___ 0 $0[ __ $1,65(
31:36" | $1,045 3 $3139 0 $0__ 0 $0| 0O $0___0 $0[ __ $3,131
37-42" | $1,485 1 $148] 0 $0 0 $0| 0O $0 0 $0[  $1,489
43+ | $2,035 1 $2,034 0 $0| 0 $0| 0 $0| 0 $0|  $2,033
Activity Total(s) 13 $10,417 0 $0 0 $0 0 $0| 0 $0 $10,417%
13" $28 0 $0| 72 $1080 0 $0| o 00 $0| _ $1,98(
46" $58 2 $115 52 $2900 0 $0 0 $0 0 $0[ __ $3,109
712" $138 24 $3,300 121 $16,634 0 $0 0O $0___ 0 $0] _ $19,934
Moderate and_1318" | _ $314 31 $9,71d 45 $14,108 0 $0| 0O $0___ 0 $0 __ $23,826
Low Risk | 1924" | $605 18 $10,800 22 $1331 0 $0| 0O $0___ 0 $0]__ $24,20(
Removals | 2530" | $825 16 $13200 13 $10,729 0 $0| 0 $0 0 $0 _ $23,921
31-36" | $1,045 6 $6,270 4 $4180 0 $0| 0 $0 0 $0|__ $10,45(
37-42" | $1,485 1 $1,489 2 $297d 0 $0| o s o $0 __ $4.,455
43+ | $2,035 1 $2,038 4 $814d 0 $0| o 0 0 $0 _ $10,174
Activity Total(s) 99 $47,014 335 $75,040 0 $0 0O $0 0 $0] _ $122,054
13" $18 3 $53 2 $35 2 $35 2 $35 2 $35 $103
46" $28 16 $440 16 $440__ 16 $440 16 $440 15 $413  $2,179
7-12" $44 14 $616 13 $574 13 $572 13 $5724 13 $572  $2,904
sump 1318 $72 7 $501 7 $501 7 $500 6 s42d 6 $429  $2,36(
RomoP o [ 19:24" $94 3 $281 3 $28] 3 $28] 2 $187 2 $187 _ $1,214
2530" | $110 3 $33d 3 $33d 2 $220 2 $22d 2 $220  $1,32(
3136" | $138 1 $138 1 $134 0 $0| o 0 o $0 $2795
3742" | $160 1 $160 1 $16d 0 $0 0 $0| o $0 $319
43"+ $182 1 $182 0 $0__ 0 $0| 0 $0___ 0 $0 $182
Activity Total(s) 49 $2,699 46 $2459 43 $2,048 41 $1,883 40 $1,856  $10,94(
13" $20 0 $0___ 0 $0__ 0 $0|__ 0O $0___ 0 $0 $0
46" $30 0 $0 0 $0 0 $0| 0 $0 0 $0 $0
7-12" $75 15 $1,129 0 $0__ 0 $0| 0O $0___ 0 $0| _ $1.128
Highand | 1318" | $120 28 $3360 0 $0 0 s0| 0 0 0 $0[ __ $3,36(
Moderate Ris|_ 1924 | _ $170 39 $6,630 0 $0| 0 s0| o 0 0 $0[ __ $6,63(
Pruning | 2530" | $225 52 $11,700 0 $0 0 $0 0 0 0 $0 _ $11,70(
31:36" | $305 18 $5490 0 $0 0 $0| 0 $0 0 $0| _ $5.49(
3742" | $380 11 $418] 0 $0 0 $0| 0 00 $0|  $4.18(
43"+ $590 14 $8,260 0 $0 0 $0| 0O s 0 $0|  $8.26(
Activity Total(s) 177 $40,749 0 $0 0 $0 0O $0 0 $0] __ $40,749
13" $20 30 $600___ 30 $600___ 30 $600__ 29 $580 29 $580 _ $2,96(
46" $30 162 $4.860 161 $4.830 161 $4830 161 $4830 161 $4,830__ $24,18(
712" $75 467 $35,029 467 $35,029 467 $35,029 467 $35,029 466 $34,95(__ $175,05
Routne | 1318" | $120 223 $26,760 222 $26,640 222 $26,640 222 $26,640 222 $26,640  $133,32
Pruning | 1924" | $170 84 $14,28( 83 $14,110__ 83 $14,11(__ 83 $14,11__ 83 $14,110_ $70,72(
(5-year cycle) 2530" | $225 38 $8550 38 $8,550 37 $8,329 37 $8,329 37 $8,32  $42,075
31:36" | $305 17 $5189 17 $5189 16 $488] 16 $488] 16 $4,880  $25,01(
3742" | $380 8 $3040 8 $3040 8 $304 7 $2,660 7 $2,660 _ $14,44(
43"+ $590 6 $3540 6 $3540 5 $2.950 5 $2,950 5 $2,950 _ $15,93(
Activity Total(s) 1,035 $101,840 1,032 $101,520 1,029 $100,400 1,027 $100,00] 1,026 $99,929 _ $503,684
Young Tree | 1-3" $20 328 $6,560 328 $6,560 328 $6,560 328 $6,560 328 $6,560___ $32,80(
Training
Pruning 48" $30 117 $3510 117 $3510 117 $351] 117 $3510 117 $3510  $17,55(
(3-year cyle)
Activity Total(s) 445 $10,070__ 445 $10,070__ 445 $10,07( 445 $10,070__ 445 $10,070__ $50,35(
Replacement P“rcghas'” $170 100 $17,00¢ 100 $17,00¢ 100 $17,00 100 $17,00¢ 100 $17,000  $85,00(
Tree Planting—5 - ing | $110 100 $11,00 100 $11,00 100 $11,000__ 100 $11,000 100 $11,000___ $55,00(
Activity Total(s) 200 $28,000 200 $28,000 200 $28,000 200 $28,000 200 $28,00__$140,00
Replacemen{ Mulching| _ $100 100 $10,000 100 $10,000 100 $10,00 100 $10,00 100 $10,000 __ $50,00(
ngt‘gnsze Watering| ~ $100 100 $10,00¢ 100 $10,00¢ 100 $10,00 100 $10,00¢ 100 $10,000  $50,00(
Activity Total(s) 200 $20,000 200 $20,000 200 $20,000 200 $20,000 200 $20,00__$100,00
Activity Grand Total 2,018 2,058 1,717 1,713 1,711
Cost Grand Total $260,78/ $237,081 $160,51¢ $159,95] $150,85] _$978,19
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Community Outreach

The data collected and analyzed to develop this plan contribute significant information about th
treepopulation and can be utilized to guide the proactive management of that resource. These d
can also be utilized to promote the value of the urban forest and the tree management progran
the following ways:

« Treeinventory data can be used to justifgessary priority and proactive tree maintenance
activities as well as tree planting and preservation initiatives.

e Species data can be used to guide tree species selection for planting projects with the go
of improving species diversity and limiting thrgroduction of invasive pests and diseases.

« Information in this plan can be used to advise citizens about threats to urban trees (such
granulate ambrosia beetle, emerald ash borer, and gypsy moth).

There are various avenues for outreach. Maps carebéedrand posted on websites, in parks, or
in business areas. Public service announcements can be developed. Articles can be written
programs about trees and the benefits they provide can be developed. Arbor Day and Earth C
celebrations can becomemmunity traditions. Signs can be hung from trees to highlight the
contributions trees make to the community. Contests can even be created to increase awarenes
the importance of trees. Trees provide oxygen we need to breathe, shade to cool o
neighbortwods, and canopies to stand under when it rains.

Watertowi s data are instrumental in helping tc
the urban forest.

Tree Watertown is aonderfulprogram that advises and guides tree related issues in thadf city
Watertown. Tree Watertown sponsors a fall city planting every year, which helps educat
community members on the benefits of trees. Data from this inventory can be shared to the pub
through Tree Watertown programs.

Inspections

Inspections are essal to uncovering potential problems with trees. They should be performed
by a qualified arborist who is trained in the art and science of planting, caring for, and maintainin
individual trees. Arborists are knowledgeable about the needs of trees @nathacand equipped

to provide proper care.

Trees along the street ROW should be regularly inspected and attended to as needed based or
inspection findings. When trees need additional or new work, they should be added to th
maintenance schetuandbudgeted as appropriatdse appropriate computer management software
such aslreeKeeper 8.tb update inventory data and work recotdsaddition to locating potential
new hazards, inspections are an opportunity to look for signs and symptoms ohgdelteases.
Watertownhas a large population of trees that are susceptible to pests and diseases, such as ;
oak, and maple.
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Inventory and Plan Updates

DRG recommends that the inventory and management plan be upgsibedan appropriate
computersoftware progranso that thecity can sustain its program and accurately project future
program and budget needs:

e Conduct inspections of trees after all severe weather events. Record changes in tr
condition, maintenance needs, and risk rating in thentovg database. Update the tree
maintenance schedule and acquire the funds needed to promote public safety. Schedule :
prioritize work based on risk.

e Perform routine inspections of public trees as needed. Windshield surveys (inspectior
performed from &ehicle) in line withANSI A300 (Part 9JANSI 2011) will help citystaff
stay apprised of changing conditions. Update the tree maintenance schedule and the bud
as needed so that identified tree work may be efficiently performed. Schedule and prioritiz
work based on risk.

e If the recommended work cannot be completed as suggested in this plan, modif
maintenance schedules and budgets accordingly.

e Update the inventory database usingeKeeper 8.@s work is performed. Add new tree
work to the schedule whework is identified through inspections or a citizen call process.

* Reinventory the street ROW, and update all data fieldsvanyears or a portion of the
population (1/5) every year over the courséad years

 Revise theTree Management Plaafter five years when the fmventory has been
completed.
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SECTION 4: STORM RESPONSE AND RECOVERY PLAN

An urban forestrfocused disaster management plan is critical in tree canopy preservabtn
pre- and poststorm—and can take many forms.

Pre-Storm. Most of the work in prestorm disastemanagement is proactive maintenance of trees
describedn Section 3 This will greatly reduce theumber of hazards present and ultimately make
theurban forest more storneady &d less susceptible tamage. However, work systems can be
planned inadvance that serve as an addendum ¢ilyawide management plan, or simply as a

summaryo f t he urban forestry division’s expec
role in a disaster for staff education and .
preparednespurposes. Tool to Estimate

Plans can include:

« Chainof-command
clarification

« Method of communication to be used in
emergencies

« A triage process for tree debris removal
(often clearing critical lanes and access to
hospitals anather key sites first)

. Designated prset sites for debris to
facilitate quick and safe removals

. Prearranged tree pruning and removal
contractagreements after disasters to avoid
high-rate feesn lastminute situations

PostStorm. The first steps post storm are to
implement the triage process and clear major
thoroughfares anddangerous situations in a
methodical and prioritizedorder as described
above.However, disaster management related to
urban treesieeds to look further than immediate
response. Aredefined communicatiorngan will
make majorstrides in tree preservation in the
weeks after a stornfmentioned inSection 3.
Many trees carwithstand high winds and storm
damage and rebounafter severe storm events.
However, after a storm, tre@sth no leaves may
appear deadr dangerous to thentrained eye, and

description  and

Management of
Storm Damage

i-Tree Storm is a free tool available to
municipalities that standardize a methodhgsess
widespread damage immediately afgersevere
storm in a simple, credible, amdficient manner.
This assessment methpdovides information on
the time and fundsneeded to mitigate storm
damage.

Pre-Storm Using the prestorm protocol,
randomized street tree assessmentparormed
to obtain the potential time and cestimates for
debris cleanup by calculating tlaenownt of tree
debris in cubic yards, hazatrete pruning, and tree
removals. The reason farompleting this pre
storm random sampkssessment is twofold:

Hel pi ng ¢ o munderstandy
the implications of stormelated tree damage
in terms of costand resources needed for the
cleanup; and

Obt ai ni n gcalkuwatons frant c
an iTree Storm actual posstorm
assessment, whicheases the reporting
required byFEMA.

Post Storm: After a storm hits, the same sample
plots are resurveyed, and tirmed costestimates
are produced communtityide foruse in reporting.
The sample posttormdamage assessment should
be followed by arextensive survey of tree damage
to obtain acomplete and accurate account of the
necessary cleanup work and direct the
prioritization of cleanup.

unwarranted removals may occur. Forwérohking disaster plans can includecommunication
plan to explain this to the public, along with a system or access to expehtidp fmoperty owners
safely determine whictrees can be saved. Without a proactive preservptaon many trees fall
prey to uneducated contractors offering to remove every tree that expeaegasmage.

After a storm event, the plan should be updated and modified to increase efficiendjemhdmg

organizational changes.
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SECTION 5: EMERALD ASH BORER STRATEGY

Throughout the United States, urban and community forests are under increased pressure fr:
exotic andnvasive insects and diseasEgotic pests that arrive from overseas typicaliye no
natural predators and become invasive when our native trees and shrubs do not have appropr
defense mechanisms to fight them off. Mortality from these pests can range from two weeks wi
oak wilt (Ceratocystis fagacearunto at least seven yeawith emerald ash borer (EAB)@rilus
planipenni3.

An integral part of tree management is maintaining awareness of invasive insects and disease:
the area and knowing how to best manage them. Depending on the tree diversity withi
Watertovn’ srban faest, an invasive insect or disease has the potential to negatively impact the
tree population.

This chapter provides different management strategies for dealing with EAB. Included are
sections on how to effectively monitor EAB, increase public educahandle ash debris,
approach reforestation, work with stakeholders, and utilize ash wood. Appendix F contain
additional EAB reference materials.

United States Cooperative Emerald Ash Borer Project

Dx f 5 5 2 3
A;:’.i’JK'.,",.’?” Approximate range of ash species in the Contiguous U.S.

with EAB positives and Federal quarantines

August 1, 2018

(1, Approximate range of ash

&7 urban ash Map facts
Bl Ash distribution -Approximate area of CONUS ash range:
> 4693100 km
Federal EAB quarantine boundaries -Areaof US. Fodsrd?nm
2222855 km

* Initial county EAB detection

-Total area of counties where EAB is present:
1424010 km*

Ash species distibution map souroce:
USDA, Forest Service, Forest Health Assessment & Applied Sciences Team (FHAAST).

T S ThaC e e

Actal 615 e
oo, Comsartion, sae Engy Act of Z08{TUSC. 691,

Link to FHAAST species dis¥ibuion maps:
Mipdforesthealth fs usda govwhost

i
e armred 15 e ean APV w3 comrr.

Map 1. EAB detections throughout North America as of August 1%, 2018.
Map by United States Department of Agriculture, Animal and
Plant Health Inspection Service.
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Emerald Ash Borer

Emerald ash borer is a small insect native to Asia. In North Americdyaitez is an invasive
species that is highly destructive to ash trees in its introduced range. The potential damage of E/
rivals that of chestnut blight and Dutch elm disease.

Chestnut blight is a fungus that was introduced in North America around 19294Bychestnut
blight virtually wiped out most of the mature American chestnut population. Chestnut blight is
believed to have been imported by chestnut lumber or through imported chestnut trees. Dutch e
disease (DED) is a fungus spread sexually byethrebark beetle. DED was first reported in the
United States in 1928 and was believed to have been introduced by imported timber. Since
discovery in the United States, it has killed millions of elm trees.

EAB is thought to have been introduced into theted States and Canada in the 19%@svever,

it was not positively identified in North America until 2002 in Canton, Michigan. The presénce
EAB has been confirmed in 3%ases.EAB has killed at least 5400 million ash trees and
threatens another.Y billion ash trees throughout North Ameri€2urrently, no EAB has been
discovered in WatertowrSee Map 2 for areas New York statevith known EAB infestations.

EAB is a serious pest that threatens the health of all ash tree species in the staie edlithatd

6% ash treeatriskinWa t ¢ r twooss{based on NY DEC ash distribution per total basal area)
— the state is committed to early detection and thoughtful management of this pest. In the Unite
States, EAB has been known to attack allveaéish trees.

Photograph 9. EAB adults Photograph 10. EAB larvae
grow to 5/8 inch in length (photograph credit
(photograph credit o Tt e
WWW.Wisconsin.gov).

£\
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Identification

The adult beetle is elongate, metallic gre¢} &
and -5%/8&h long. The adult beetlcfg
emerges from late May until early Augus
feeding on a small amount dbliage. The

branches of ash trees and, in roughlyeek,
the eggs hatch into larvae, which then bo

and can grow up to an inch long and are fou®
underneath théark of the trees. The larvae
tunnel and feed on the inner bark and phloef

~

creating winding galleries as they fee_‘d' Th Photograph 11. Larvae consume the cambium
cuts off the flow of the water and nutrients 1 and phloem, effectively girdling the tree

the tree, causing dieback and death. and eventually causing death within a few years.

EAB can be very difficult to detect. Initial symptoms
include yellowing and/or thinning of the foliage and
longitudinal bark splitting. The entire canopy may die
back, or symptoms may be restricted to certain branches.
Declining trees may sprout epienic shoots at the tree
base or on branches. Woodpecker injury is often apparent
on branches of infested trees, especially in late winter.
Removal of bek reveals tissue callusing amcssfilled
serpentine tunneling.he Sshaped larval feeding tunnels
are about 1/4 inch 1in diam
upper branches to the trunk and root flare. Adults exit
from the trunk and branches in a characteristic
D-shaped exit hole that is about 1/8 inch in diameter. The
loss of water and nutrients from ethintense larvae
tunneling can cause trees to lose between 30% and 50%
of their canopies during the first year of infestation. Trees
often die within two years following infestation.

Photograph 12. This ash tree is
declining from EAB infestation. The loss
of water and nutrients from intense larvae
tunneling can cause the trees to lose
between 30% and 50% of their canopies
during the first year of infestation
(Photograph courtesy
http://labs.russell.wisc.edu/
eah/sinns-and-svmntoms/
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State and Federal Response

TheNew York Department of Environme&al Conservatioris the leading agency responsible for
control of invasive pests iINew York The federal agency USDAPHIS assists with regulatory
and control action of invasive pests. TDEC has detared EAB a public nuisance Mew York
and has enactagistatewide quarantine restricting the movement of ash trees andowiferous
firewood.

Emerald Ash Borer (EAB)
Restricted Zone

Legend

¢ Known EAB locations

[ County Boundary
= EAB Restricted Zone

Department of
Environmental
Conservation

f NEW YORK
STATE OF
OPPORTUNITY

Map 2. Watertown is susceptible to the spread of EAB.

Created May 2017
Bureau of Invasive Species & Ecosystem Health

Federal agencies have been actively researching control measures, including biological contrc
developing resistant species, and testing various insecticides. Since 2003, American scientists
conjunction with the Chinese Academy of Forestry, haveckedrfor natural enemies of EAB in

the wild. This has led to the discovery of several parasitoid wasps, naregigstichus
planipennisj a gregarious larval endoparasitofdpbius agrili a solitary, parthenogenic egg
parasitoid; andSpathius agrili a gegarious larval ectoparasitoid. These parasitoid wasps have
been released into the Midwestern United States as a possible biological control of EAB. Stat
that have released parasitoid wasps include Indiana, Michigan, and Minnesota.
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Ash Population

With the threat of EAB nearingvatertown it is crucial that the city has an action plan.
Some of the most important questions to answer will include:

« How many ash trees do we have?
« Where are they located?
« What actions should we take?

In order to answethese question¥yatertownneeds to maintain an #p-date inventory,
know what resources arealable, and understandthgy’ s pr.i or i t i e s

Based on the current public tree inventory, thee435ash trees distributed througito
thecity’ srban forest. Of these treds§ were recommended for removal based on health
or safety concerns identified during the 8@dventory.The majority of the ash population
was in Good condition (56%), with 37% in Fair condition and significantly smaller
percentage in Poor or Criticah%) condition Table6 reflectsthe diameter class of eéa
ash tree by condition clagsf the435ash trees inventoried4 were identified as having
shown potential signs and symptoms of EAB.

Table 6. Tree Condition Versus Diameter Class Matrix

Excellent 0 0 0 0 0 0 0 0 0 0
Very Good 0 0 4 1 0 0 0 0 0 5
Good 0 19 161 64 0 0 0 0 1 245
Fair 4 19 98 38 2 0 0 0 0 161
Poor 1 6 4 3 0 1 0 0 0 15
Critical 0 1 4 2 0 1 0 0 0 8
Dead 0 0 1 0 0 0 0 0 0 1

Ash Tree Risk Reduction Pruning and Removals

As infestation of EAB becomes prevalentWatertown t he <c¢ity’”s hi ghes
focus budgeted funds and personnel to concentrate more closely on the ash tree population.
DRG recommends thavatertownperform both treatment and safeglated activities on

ash trees. This activity will end up savimgpney and increasing productivity\itdatertown

DRG also recommends thatvatertown proactively remove ash trees during road
reconstruction projects and other public works associated activities. By proactively
removing ash trees during construction, thet@and impacts should be lower.

DRGrecommends thaWatertownfirst remove all askrees less than 7 inches DBH, along
with trees inPoa, Critical, or Dead conditiorfair trees between 7 and 12 inckésuld
alsobe removed. These trees provide litnbfit and have current health problems.
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EAB Management Options

Watertownshould explore different options for managing EAB. The graphs below present a
unique tool for a city when deciding on viable management options for varying levels of EAB
infestations. Considering its proximity to confirmed infestatidvatertowri tree population

canbe approximated a¥ear Oneon both graphs, since there has been no confitE#dsl
infestationwithin 20 miles At this position, the city has time to prepaseveell as select a
management option. When infestation occurs
management decrease.

Know Where You Are An Inverse Relationship

Ash Mortality from EAB Ash Mortality from EAB
100 m

Percent Mortality

Percent Mortality
B &8 & 8 8 3 B

2
10
EAB Mortality
o e : . . . R
o 1 2 1 &4 s 6 7 8 8 W 1 1 1B W 1B 1B o 1 2 3 4 5 & 7 & 8 1w 1u 12 13 1
Years After First EAB Infestation Years After First EAB Infestation

Source: Emerald Ash University (www.emeraldashborer.info)
EAB Management Options

With no specific strategy or budget i
place for the impeding infestationof | & "%
EAB, Watertown should explore || " |
strategies for managing EAB tha] ‘\

management strategies include doi

nothing, removing and replacing all ast__
treating all ash, or a combination of th¢
strategies. The following are curreng®
strategies for managing EAB and cost-
associated with these strategies. -

Photograph 13. This is an example of a Do
Nothing strategy. These ash trees became infested
with EAB and eventually died. They have now
become a public safety issue.
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EAB Strateqy 1: Do Nothing

This means letting EAB run its course and having no strategy for dealing with EAB. This strateg
includes not removingnd not treating any ash trees. This strategy is economical in the beginning
of an infestation because 1t doesn’t cost t
safety issue within a few yealBRG does not recommend this management gyate

EAB Strategy 2: Remove and Replace All Ash

By the encbf 2018 remove and replace dlB5ash trees. This strategy would benefit public safety
from the EAB infestation but would have an
strategy andemove all of the ash trees B918 the city would most likely have to contract out
work. Removing mature ash trees in Good and Fair condition would take away all of the valuabl
benefits that these trees provide to the city and would leave some attleasfwi canopy of ash

with no moderateor largesized trees at alBy increasing public safg, this strategy ultimately
benefits the city but requirdsgh upfront cost. Replacingll of these ash ¢ées once they have
been removed will be very importa

The total approximate cost for thérategy would be $222,57%79,093to remove all ash trees;
$21,681 to remowe all stumps; and $121,8@@replace all ash trees. Refer to Table

Table 7. Cost to Remove and Replace All Ash

Remove All 435 $79,093
Replace All 435 $121,800
Remove and Replace All Ash Trees Stump Removal 435 $21.684

EAB Strategy 3: Treat all Ash

Treating all ofWatertowris a$ trees could reduce tlnual mortality rate, stabilize removals,
and would be less expensive than removing and replacing all ash trees. Treating all ash wot
enable these trees to continue providing the city with the monetary benefits that they provide. C
the other hand, tréiag all ash trees is not an ideal practice because some of these ash tree
eventually become infested with EAB and some are less desirable to retain.

If Watertownwanted to treat all of $t435ash trees every two years, it would cost approximately
$144,7650ver a sixyear period. This means that it would tt®e city approximately 88,255
every two years to treat tl&5ash trees.

Table 8. Cost to Treat All Ash

Treat All Ash Trees Uz el A2 Tiees 435 $144,765

for Six Years
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EAB Strateqy 4: Combination of Removals and Treatment

This straggy is intended to give thaty options for a combination of removing and treating ash
trees to stabilize annual removals, annual budgets, and prolong the life of ash trees in Good &
Fair condition.Table9is an EAB matrix table intended to organize trees that should be considerec
for removal and trees that should be considered for treatment. The following sections explain wt
certain ash trees should be considered for removal and treatment.

Table 9. EAB Matrix Table

1-3 | 46 | 7-12| 13-18 | 1924 | 2530 | 31-36 | 37-42 | 43+ | Total
Excellent 0 0 0 0 0 0 0 0 0 0
Very Good | O 0 4 1 0 0 0 0 0 5
Good 0 19 | 161 64 0 0 0 0 1 245
Condition Class Fair 4 19 98 38 2 0 0 0 0 161
Poor 1 6 4 3 0 1 0 0 0 15
Critical 0 1 4 2 0 1 0 0 0 8
Dead 0 0 1 0 0 0 0 0 0 1
Total 5 45 | 272 108 2 2 0 0 1 435

Based on these numbeBRG makes the following recommendations:

| 164Trees for Removal |

o Trees in the Poor, Critical, and Dead condition class are recommended for removal becau
they are more susceptible to EAB infestation. If these trees are not removed, they could po
a public safety issue in the future. A totdl24 of thesdrees are mommended for removal
and replacement.

« The remainingl40 trees that are less than 7 inches DBH, and trees in Fair condition and
between 7 inches and 12 inches DB recommended for removal and replacement. These
trees do not provide as many benefitd®community compared to mature ash trees. It would
bein the best interest of thaty to remove these trees and replace them with a more diversified
mix of trees.

40 Candidate Trees for Chemical
Treatment (Low—Moderate Priority of
Treatment)

« The intent here is to defer removal of a large block of Fair conditioned trees betweel
13 inches and 43+ inches DBH. HBadOtrees are considered to be leawoderate priority for
chemical treatment. Eventually, many of these trees may become infestedAmBthf
treatments stop, meaning these trees would have to be removed. Treating these trees could |
minimize shortterm budgets due to removals. Treatment can be economically beneficial anc
reduce the chance for a public safety issue in the near future.
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231 Candidate Trees for Chemical Treatment
(High Priority of Treatment)

« Candidates for chemical treatment should be in Good condition or beftteno more than
30% dieback. Such trees should Ibeated inan appropriate site (i.e., not under overhead
utilities). Continually treating thes&31 ash trees will help keep these treesund for a long
time; thecity will profit from the monetary benefits these ash trees provide.

Table 10. Costs Associated with Combination Treatment and Removal EAB Strategy

1-3" $28 5 $140

4-6" $58 45 $2,610

7-12" $138 107 $14,766

13-18" $314 5 $1,570

Removal ™19 54 $605 0 $0

25-30" $825 2 $1,650

31-36" $1,045 0 $0

37-42" $1,485 0 $0

43"+ $2,035 0 $0

Activity Total(s) 164 $20,736

1-3" $45 0 $0

4-6" $150 0 $0

7-12" $300 161 $48,300

Treatment | 13.1g" $480 103 $49,440

(oversix 719 oy $660 2 $1,320
years)

25-30" $840 0 $0

31-36" $1,020 0 $0

37-42" $1,200 0 $0

43"+ $1,350 1 $1,350

Activity Total(s) 271 $100,410

1-3" $18 5 $90

4-6" $28 45 $1,260

7-12" $44 107 $4,708

Stump 13-18" $72 5 $360

Removal 19-24" $94 0 $0

25-30" $110 2 $220

31-36" $138 0 $0

37-42" $160 0 $0

43"+ $182 0 $0

Activity Total(s) 164 $6,638

Replanting $280 164 $45,920

Activity Total(s) 164 $45,920

Option Totals 435 $173,704
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For maximum retention of urban tree candpiRG recommends that thaty of Watertowntreat

all 271 ash trees that are lemoderate and high candidates for treatment, and that the rest of the
ash trees be removeDRG also recommends that all stumps be removed and that replacemen
trees be planted immediatelyable10 shows that the cost will be approximatéiy73,704during

the first six years of the stratedhis option is $48,87Bwer (not including continued treatments
after 6 yearsjhan the cost to remowand replacall ash treesand itmeans that many beautiful,
shady trees will be saved. After six years, treatment costs will be les$8A®01every two
years, depending on ash tree mortality.

Private Trees

In addition to ash trees located on public property, EAB will impact trees located on private
property. The number of private ash trees is unknown but could be equal to or greater than the
trees located on public properBuring the inventory,itearboristsobservedan abundance of ash
trees located on private properties. The cost to remove ash
trees will be higher on private property due to greaty |
inaccessibility to these areas. It is crucial that the city promo
public education about EAB gbat it can reduce the potentia
of city involvement with regulating tree removals on priva
properties. The public education section explains more on
to minimize anxiety from private homeowners. The secti¢}
also provides examples on how to bestinfohe public about
managing their ash trees.

Dying and infested ash trees on private property will pose Photograph 14. Hangers will
threat to human and public safety. In the event that ¢ Nelp make private homeowners

officials have to get involved with private property owner ?)W;‘gﬁsogf/g‘?lg;?e”?c?re?:gt

about a potential infested ashe,Watertownshould consider P '

utilizing the current city tree and landscape ordinance.

Watertownshould consider amending the ordinance so that EAB is specifically acknowledged a
a public nuisance and treated in similar fashion as Dutch elm diseasthanphsect pests or plant
diseases.
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Public Education

It is crucial forWatertownpropety owners to be well informed about EAB. Their assistance and
cooperation will be vital in helping detect EAB, managing ash trees on private property, ant
expediting reforestation that will occur after removals of infected ash trees are complete
Watertownshould inform the public that EAB has been discovered in Orange Cotii\Bl
should be identified iWatertown the public must be immediately mformed well-informed
communityismore 1l ikely to c¢oqner.na AL h e ¢
requests.The city should infan the public in the ' ‘ 3
following ways:

« News release

« City newsletter articles

« Radio programs

e Pos't information abou
website

It is vital for Watertownto educate the public on how td
detect EAB, provide information about treatment apio
and relay the importance of reforestatitirthe public is
advised on how to detedAB, it can make proactive Photograph 15. Posting
choices about managing infested ash trees. This CO i formation about EAB on ash trees
help put city officials at ease by not having as mar around the city could encourage
private tree become a public Bty issue.Property private homeowners to become
owners may want to keep their ash trees because of More proactive in managing their
benefits they receive from them.

The city should provide information about treatment options so that their trees can last for yea
to come. It will be important for the city taform the public about reforestation, the important
benefits trees provide to neighborhoods, and how trees increase real estate value. This can |
fund and promote neighborhood tree plantings. The following are examples of ways the city ca
inform the blic about these issues:

« Display information packets at public buildings

o Postcard mailings to ash tree owners

« Door hangers explaining maintenance options

« Presentations to community groups

e Post information about EAB on the city’

« Tie ribbons aroundsh trees and place tags on the trees with information about EAB

Reforestation

As the ash tree population is being reduceWatertown the city will need to come up with a
plan to replant where astees have been removed. Tdigy could potentially los 6% of its tree
population due t&eAB. A prompt reforestation iNVatertownis essential due to the numerous
benefits ash trees provide to the community. Benefits include removing pollutants from the ail
helping moderate temperatures, reducing stormwateroff, and providing social and
psychological benefits.
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If the city is able to replace all of the ash trees, it will cost approxim&ie?1,800 This wouldbe

a financial burden on theity, but it will be important that these trees be replaced. Disé af
replanting ash trees could be spread out over multiple years by establishing a goal that a cert
amount of trees need te Iplanted each year. If tlogty was to plan72 replacemerirees a year
Watertowncould replace all of the ash trees witléi years. This cost could be reduced ifchg
comes up with a plan to work with volunteers and private property owners. This could include
giving private property owners the option of paying for the tree and getting to pick the tree the
want from a Ist of recommended specié&atertownshould also explore grants for reforestation.
Organizing volunteer groups to participate in planting trees could help decrease the cost ft
planting trees. It is important to consider diversification when replacingtrasis. Without
diversification, a community is much more vulnerable to catastrophic losses that impact budge
and community appearand2RG recommends that at most, no one species representsiraore
10% and that no one gencsmprises more than 20% otie total public tree population.

Even smaller percentages would reduce the likelihood of major loss due to future infestation fro
another pest or disease. Since EAB has hit local communities, there might be a possibility th
local nurseries have a shage of trees. Chelsea might want to consider nurseries in other regions
for trees.

CONCLUSIONS

Every hour of every day, public trees\Matertownare su &
pporting and improving the quality of lif@hecity’ trees |®
provide an annual benefit 0f7$5,343 When properly g
maintained, trees provide numerous environmentagse
economic, and social benefifisat far exceed the time an|*&
money invested in plantyy pruning, protection, and®
removal.

Managing trees in urban areas is often complicat§
Navigating the recommendations of experts, the need§
residents, the pressures of local economics and poli
concerns for public safety and liability, physic
components of trees, forces of nature and severe wegm
events, and the expectation that these issues are resol
at once is a considerable challenge. The city should prejg
and implement an EAB Management Plan as soon
possible.

The city must carefully consider these challenges to fu  photograph 16. A street well
understand the needs of maintaining an urban forest. \ stocked with trees provides
the knowledge and wherewithal to address the needs o €conomic, environmental, and
city’ s tWaterownis well positioned to thrive. If the social benefits, including

. csfedly impl d th temperature moderation, reduction
management program is su y implemented, the of air pollutants, energy
health and Safety dlVatertowri s trees and conservation, and increased be

maintained for years to come. property values.
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GLOSSARY

aboveground utilities (data field): Shows the presence or absence of overhead utilities at the tree
site.

address number (datafield): The address number was recorded based on the visual observatiol
by the Davey Resource Group arborist at the time of the inventory of the actual address numk
posted on a building at the inventoried site. In instances where there was no pogssiradudber

on a building or sites were located by vacant lots with no GIS parcel addressing data available, t
address number assigned was matched as closely as possible to opposite or adjacent address
t he arbor i §wasadded torthé nusmhin tHeXlatabase to indicate that the address
number wasssigned

Aesthetic/Other Report: The +Tree Streets Aesthetic/Other Report presents the tangible and
intangible benefits of trees reflected by increases in property values in dollars (3$).

Air Quality Report: The Tree Streets Air Quality Report quantifies the air pollutants (ozone
[Os], nitrogen dioxide [N@|, sulfur dioxide [SQ], coarse particulate matter less than 10
micrometers in diameter [P)]) deposited on tree surfaces and reduced eomsdrom power
plants (NQ, PMyo, Volatile Oxygen Compounds [VOCs], 9Cdue to reduced electricity use
measured in pounds (Ibs.). Also reported are the potential negative effects of trees on air qual
due to Biogenic Volatile Organic Compounds (BVOC)igsions.

American National Standards Institute (ANSI): ANSI is a private, nonprofit organization that
facilitates t he standardization work of 11
promote and facilitate voluntary consensus standards aridrouty assessment systems, and to
maintain their integrity.

ANSI A300Q Tree care performance parameters established by ANSI that can be used to devel
specifications for tree maintenance.

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

area (data fields):A collection of data fields collected during the inventory to aid in finding trees,
including park section number.

Benefit-Cost Ratio (BCR) The iTree Streets (BCR) is the ratio of the cumulatbenefits
provided by the landscape trees, expressed in monetary terms, compared to the costs associ
with their management, also expressed in monetary terms.

biogenic volatile organic compounds (BVOC)Gases emitted from trees, like pine trees, which
create the distinct smell of a pine forest. When exposed to sunlight in the air, BVOCs react to for
tropospheric ozone, a harmful gas that pollutes the air and damages vegetation.

canopy:Br anches and foliage that make up a tre
canopy cover:As sen from above, it is the area of land surface that is covered by tree canopy.
canopy spread (datafield)Es t i mat es t he wi dtfdotincréments. t r e e ’ s
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Carbon Dioxide Report The iTree Streets Carbon Dioxide Report presents annual redsiah
atmospheric C@due to sequestration by trees and reduced emissions from power plants due
reduced energy use in pounds. The model accounts forel€ased as trees die and decompose
and CQ released during the care and maintenance of trees.

clearance requirements (data field)illustrates the need for pruning to meet clearance standards
over streets and sidewalks, or where branches are considered to be interfering with the movem
of vehicles or pedestrians or where they are obstructing sigth street or traffic lights.

community forest: seeurban forest.

condition (data field): The general condition of each tree rated during the inventory according to
the following categories adapted fr osystemhe
Excellent (100%), Very Good (90%), Good (80%), Fair (60%), Poor, (40%), Critical (20%), Deac
(0%).

cycle: Planned length of time between vegetation maintenance activities.
defect: Seestructural defect.

diameter: Seetree size

diameter at breastheight (DBH): Seetree size

Energy Report: The iTree Streets Energy Report presents the contribution of the urban fores
toward conserving energy in terms of reduced natural gas use in winter measured in therms (i
and reduced electricity use for aimzbtioning in summer measured in megawadtirs (MWh).

Espalier (Secondary Maintenance Need)Type of pruning that combines supporting and
training branches to orient a plant in one plane.

Extreme Risk tree: Applies in situations where tree failure is immant, there is a high likelihood
of impacting the target, and the consequen
mean immediate restriction of access to the target zone area in order to prevent injury.

failure: In terms of tree managem failure is the breakage of stem or branches, or loss of
mechanical support of the tree’s root syst

further inspection (data field): Notes that a specific tree may require an annual inspection for
several years to make certain of its maintenancesnédukalthy tree obviously impacted by recent
construction serves as a prime example. This tree will need annual evaluations to assess the im|
of construction on its root system. Another example would be a tree with a defect requirin
additional equiprant for investigation.

genus:A taxonomic category ranking below a family and above a species and generally consistin
of a group of species exhibiting similar characteristics. In taxonomic nomenclature, the gent
name is used, either alone or followedddyatin 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 |
system famework. GIS links location to information (such as people to addresses, buildings t
parcels, or streets within a network) and layers that information to provide a better understandir
of howit all interrelates.

global positioning system (GPS)GPS is asystem of eartlorbiting satellites that make it possible
for people with ground receivers to pinpoint their geographic location.
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grow space size (data field)identifies the minimum width of the tree grow space for root
development.

grow space type (datdield): Best identifies the type of location where a tree is growing. During
the inventory, grow space types were categorized as island, median, open/restricte
open/unrestricted, raised planter, tree lawn/parkway, unmaintained/natural area, or well/pit.

hardscape damage (data field)Indicates trees damaged by hardscape or hardscape damaged b
trees (for example, damage to curbs, cracking, lifting of sidewalk pavement 1 inch or more).

High Risk tree: The Hi gh Risk category apipglniiefsi ¢ wln d
likelihood is “very likely” or “likely,” o
a population of trees, the priority of High Risk trees is second only to Extreme Risk trees.

importance value (IV): A calculation in iTreeStreets displayed in table form for all species that
make up more than 1% of the population. Tfiede Streets IV is the mean of three relative values
(percentage of total trees, percentage of total leaf area, and percentage of canopy cover) and
range from 0 to 100, with an IV of 100 suggesting total reliance on one species. Vs offer valuabl
information about a community’s reliance o
example, a species might represent 10% of a population, butahalé of 25% because of its
great size, indicating that the loss of those trees due to pests or disease would be more signific
than their numbers suggest.

invasive, exotic 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
human health. An invasive, exotic tree has the ability to thrive and spread aggressively outside
natural range. An invasive species that colonizes a new aggain an ecological edge since the
insects, diseases, and foraging animals that naturally keep its growth in check in its native ran
are not present in its new habitat.

inventory: Seetree inventory.

IPED (data field): Invasive pest detection protocal;standardized method for evaluating a tree
for possible insect or disease.

i-Tree Streets:i-Tree Streets is a street tree management and analysis tool that uses tree inventc
data to quantify the dollar value of annual environmental and aestheticittiemeiergy
conservation, air quality improvement, €@duction, stormwater control, and property value
increase.

i-Tree Tools Stateof-the-art, peeireviewed software suite from the USDA Forest Service that
provides urban forestry analysis and benefits assessment toolsT fHegeTiools help communities
of all sizes to strengthen their urban forest management and advocaty ffguantifying the
structure of community trees and the environmental services that trees provide.

location (data fields): A collection of data fields collected during the inventory to aid in finding
trees, including address number, street name, sitdey side, and block side.

location rating (data field): Describes/rates the position of a tree based on existing land use of
the site, the functional and aesthetic contributions of the tree to the site, and surrounding structu
or landscapes. Categasitor location value include: Excellent, Good, Fair, and Poor. The location
rating, along with species, size, and cond
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Low Risk tree: T h e Low Risk category applies wh e
likelihood 1is “unlikely?”; Or consequences
trees with this level of risk may benefit from mitigation or maintenance measures, but immediat
action is not usually required.

Management CostsUsed in iTree Streets, they are the expenditures associated with street tree
management presented in total dollars, dollars per tree, and dollars per capita.

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

Moderate Risktree:The Moderate Risk category applie
likelihood is “very likely” or “likely?”; 0
“significant?” or “severec. i5ktkas represgnuallower proniys
than High or Extreme Risk trees.

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

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

Nitrogen Dioxide (NOz): 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.

None (Secondary Maintenance Need)Used to show that no secondary maintenance is
recommended for the tree. Usually a vacant planting site or stump will have a secondat
maintenance need oione

notes (data field):Describes additional pertinent information.

observations (data field): When conditions with a specific tree warrant recognition, it was
described in this data field. Observations include cavity decay, grate guardperly installed,
improperly mulched, improperly pruned, mechanical damage, memorial tree, nutrient deficiency
pest problem, poor location, poor root system, poor structure, remove hardware, serious declir
and signs of stress.

ordinance: Seetree ordinance.
overhead utilities (data field): The presence of overhead utility lines above a tree or planting site.

Ozone (@): A strongsmelling, pale blue, reactive toxic chemical gas with molecules of three
oxygen atoms. It is a product of the photochemlic pr ocess involving t
exists 1n the wupper layer of the atmospher
surface can cause numerous adverse human health effects. It is a major component of smog.

Palm Prune (Primary Maintenance Need)Routine horticultural pruning to remove any dead,
dying, or broken fronds.

Particulate Matter (PM10): A major class of air pollutants consisting of tiny solid or liquid
particles of soot, dust, smoke, fumes, and mists.

Plant Tree (Primary Maintenance Need):If collected during an inventory, this data field
identifies planting sites as small, medium, or large (indicating the ultimate size that the tree wil
attain), depending on the growspace available and the presence of overhead wires.
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Pollard (Secondary Maintenance Need)Pruning method in which tree branches are initially
headed and then reduced on a regular basis without disturbing the callus knob.

Primary Maintenance Need (data field):The type of tree work needed to reduce immediske
pruning: The selective removal of plant parts to meet specific goals and objectives.

Raise (Secondary Maintenance Need)signifies a maintenance need for a tree. Raising the
crown is characterized by pruning to remove low branches that interfersightrand/or traffic.
It is based oANSI A300 (Part 1)

Reduce (Secondary Maintenance Needgignifies a maintenance need for a tree. Reducing the
crown is characterized by selective pruning to decrease height and/or spread of the crown in orc
to provide clearance for electric utilities and lighting.

Removal (Primary Maintenance Need)Data field collected during the inventory identifying the
need to remove a tree. Trees designated for removal have defects that canneetiectiosly
or practicallytreated. Most of the trees in this category have a large percentage of dead crown.

Restoration (Secondary Maintenance Need):Signifies a mainteance need for a tree.
Restorations selective pruning to improve the structure, form, and appearance of trees that ha
been severely headed, vandalized, or damaged.

right -of-way (ROW): Seestreet right-of-way.
risk: Combination of the probability of an event occurring and its conseguen
risk assessment (data fields)See Appendix B

risk rating: Level 2 qualitative risk assessment will be performed on the ANSI A300 (Part 9) and
the companion publicatioBest Management Practices: Tree Risk Assessmpeblished by
International Societpf 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 havin
the greatest risk will serve as the overall tree risk rating. The spedifiedperiod for the risk
assessment is one year.

Secondary Maintenance Need (data fieldRecommended maintenance for a tree, which may
be risk oriented, such as raising the crown for clearance, but generally was geared towa
improving the structure of theee and enhancing aesthetics.

side value (data field):Each site is assigned a side value to aid in locating the site. Side value:
include:front, side,median(includes islands), andtarb a s e d on t he site’ s

t he 1 ot htage.sThdront side is the side that faces the address stseis the name of

the street the arborist is walking towamtsawayas data are being collectédedianindicates a

median or island. Theear is the side of the lot opposite the front.

site number (data field): All sites at an address are assignstt@numberSites numbers are not
unique; they are sequential to the side of the address only (the only unique number is the tr
identification number assigned to each site). Site numbecokeeted in the direction of vehicular
traffic flow. The only exception is a omeay street. Site numbers along a avey street are
collected as if the street were actually a-tway street, so some site numbers will oppose traffic.

species:Fundamental category of taxonomic classification, ranking below a genus or subgenu:
and consisting of related organisms capable of interbreeding.

stem: A woody structure bearing buds and foliage, and giving rise to other stems.
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stems (data field):ldentifies the number of stems or trunks splitting less than 1 foot above ground
level.

Stored Carbon Report While the iTree Streets Carbon Dioxide Report quantifies annual CO
reductions, the-Tree Streets Stored Carbon Report tallies all of the Carbondi@ysn the urban
forest over the life of the trees as a result of sequestration measured in pounds as the C
equivalent.

Stormwater Report: A report generated byTiree Streets that presents the reductions in annual
stormwater runoff due to rainfatiterception by trees measured in gallons (gals.).

street name (data field):The name of a street rigbht-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 owehnich
facilities, such as highways, railroads, or power lines, are built.

street tree: A street tree is defined as a tree within the riofrivay.

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

Stump Removal (Primary Maintenance Need)indicates a stump that should be removed.

Sulfur Dioxide (SOg): A strongsmelling, colorless gas that is formed by the combustion of fossil
fuels. Sulfur oxides contrilte to the problem of acid rain.

Summary Report: A report generated byTiree Streets that presents the annual total of energy,
stormwater, air quality, carbon dioxide, and aesthetic/other benefits. Values are reflected in dolla
per tree or total dollars

Thin (Secondary Maintenance Need)Signifies a maintenance need for a tree. Thinning the
crown is the selective removal of water sprouts, epicormic branches, and live branches to redu
density.

topping: Characterized by reducing tree size using intéahouts without regard to tree health or
structural integrity; this is not an acceptable pruning practice.

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 mangiepanay grow as muistemmed
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 vall
associated with it.

Tree Clean (Primary Maintenance Need):Based orANSI A300 Standargshese trees require
selective removal of dead, dying, broken, and/or diseased wood to minimize potential risk.

tree height (data field): If collected during the inventory, the height of the tieestimated by
the arborist and recorded in-1dbt increments.

tree inventory: Comprehensive database containing information or records about individual tree:
typically collected by an arborist.

Davey Resourc&roup 56 August2018



tree ordinance: Tree ordinances are policy tools used byominities striving to attain a healthy,
vigorous, and wellmanaged urban forest. Tree ordinances simply provide the authorization anc
standards for management activities.

tree size (data field):A t ree’ s diameter me alsinch sizeclasses att h
4.5feet above ground, also known as diameter at breast height (DBH) or diameter.

urban forest: All of the trees within a municipality or a community. This can include the trees
along streets or rightsf-way, in parks and greenspaces, in ftgeand on private property.

urban tree canopy (UTC) assessmentA study performed of land cover classes to gain an
understanding of the tree canopy coverage, particularly as it relates to the amount of tree canc
that currently exists and the amount et canopy that could exist. Typically performed using
aerial photographs, GIS data, or Lidar.

Utility (Secondary Maintenance Need)Selective pruning to prevent the loss of service, comply
with mandated clearance laws, prevent damage to equipment, agegsampairment, and uphold
the intended usage of the facility/utility space.

Volatile Organic Compounds (VOCs) Hydrocarbon compounds that exist in the ambient air and
are byproducts of energy used to heat and cool buildings. Volatile organic compmntdbute

to the formation of smog and/or are toxic. Examples of VOCs are gasoline, alcohol, and solven
used in paints.

Young Tree Train (Primary Maintenance Need):Data field based oANSI A30Gtandards, this
maintenance activity is characterized byimpng of young trees to correct or eliminate weak,
interfering, or objectionable branches to improve structure. These trees can be up to 20 feet t
and can be worked with a pole pruner by a person standing on the ground.
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