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A Tale of Four Cities
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Forward

Our urban forests are under intense pressure froticanvasive insects and diseases. Communitiesisa a variety of management
tools to manage the impact of invasive insectsdiseise threats. Using the four Illinois commusité Evanston, Skokie, Wilmette,
and Winnetka as case studi@sTale of Four Cities: Exotic and Invasive Pest ke and Issue Characterizatigmoject intended to
answer this question—what are the advantagesalimits, deliverables, and costs of some commorcuurban forestry management
tools to be successful on a regional basis in titieal effort to manage exotic invasive pests.Hathan focusing on one community
or the use of one technology in the fight againgasive insects and diseases, this project asstaseffectiveness of a variety of
forest ecosystem analysis technologies and managexpproaches. The results of this project canigeomformation for rational
decision-making and operational use for municifjtcounties, regional planners, and states atitessountry considering or
engaged in exotic pest management.

This manual outlines the steps and resources osszhipleteA Tale of Four Citieproject. It will allow other municipalities,
individually or regionally, to duplicate this prajeand successfully develop an action plan witlhisgaand achievable goals for
managing exotic and invasive pests. A brief desionpof each management tool is provided, followgadompletion steps and
necessary tools. The average costs to completagke are included as well as the expected deblesaEach section is concluded
with a discussion of how the particular tool carused to manage exotic and invasive pests.

It should be noted that the scope did not allowafoanalysis of all tools available, such as i-Tee, invasive species readiness plans,
public educational campaigns, etc. The tools andag@ment strategies analyzed included the following
# Tree Ordinances and Management Plans
Public Tree Inventories
Hyperspectral Imagery
i-Tree Streets Benefit Model

R W

Urban Tree Canopy Analysis
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Tree Ordinances

Description of Tool

Managing urban forests and natural resourcesim@ortant and complex issue. Some
municipal and regional issues are so importantangplex that legislation and official
policies are appropriate tools for local governmémiuse to protect their citizens and
property. Various types of legislation, regulatigndicies, and other tools can be
particularly effective in protecting natural reszes since the very nature and location of
these resources often cross public and private, el the presence or absence of them
community can greatly affect the community andaurding areas. An ordinance contain
the legal provisions adopted by the local governieeprovide authority, define
responsibility, offer guidance to residents, ardi#sh minimum standards for a
community’s tree program. An individualized tredinance should be developed for each
community; one ordinance does not fit all localagibns.

TS
o))

Steps for Completion

The following steps suggest a reasonable appraawider of implementing urban forest
regulations and policies through ordinances rekat@danaging new, developing, or established pnagrra

New Program

1. Create and adopt a basic Public Tree Ordindypical provisions included in a basic tree ordo®are: purpose; authority and power;
limits of applicability; tree planting, maintenane&d removal standards; enforcement; and penali@ss, and appeals. Additionally,
provisions should include authority for communitide'management of threats to the forest; at a mminthe ordinance should give
authority to the community to take action againgasive pests on public trees.

2. Create an Advisory Tree Board/Commission tormenend policies and practices, and to be a liaistmtiae public and elected officials.

3. ltis highly recommended that a section spetifidor compensatory payment for damages to pttaes be included in the new ordinance.
If an automobile accident occurs or if a publietieillegally and improperly pruned or removee, tommunity should collect damages
from the responsible party to compensate for thecive action needed and/or loss of the pulgie. tfhe Urban Forester should be
designated as the authority to determine the apptepayment amount based on local or nationabega standards, such as the formulas
developed by the Council of Tree and Landscapeaiggms, and include the costs of removal, replacgro@rective treatments, and/or
administrative costs.
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Developing Program

1. Review current public tree ordinance and makesgary amendments to
be in compliance with current arboricultural stanidaassure
compatibility with other local ordinances; secuosver to control safety
risk and insect and disease problems on privateepty define and
expand duties and authority of the urban forestagan

2. Formalize a ‘Public Tree Work Permit’ processha public tree
ordinance. The permit process would require aliggsrincluding other
government units, utility companies, developersl @tizens, to submit a
permit application and receive an approved perefiote any public tree is
pruned, removed, planted, treated, or affectechyrveay.

3. Create a basic Tree Preservation and ProteGtidimance for public trees.

Become familiar with the existing local zonisgpdivision regulations,
and landscape guidelines. Begin to interact wighabntrolling agency to
coordinate and incorporate urban forestry prograailgy Review any
planting or maintenance specifications to ensusg theet current industry standards and municipglotibes.

Established Program

1. Review current public tree ordinance and make rsacgsamendments to be in compliance with currdsdrasultural standards for
monitoring and treatment of insect and diseasel@nadon public and private property; define andaexpduties and authority of
the urban forest manager as needed.

2. Create a comprehensive Tree Preservation Ordirfanpeivate trees with clear procedures for protectrees and forested areas
during land disturbance or development, and witafiees for non-compliance.

3. Have direct authority and powers described wianing and subdivision regulations for inspecton enforcement of tree and
landscape requirements and issues; recommendtdi@igisment of minimum canopy cover requirements/érious land uses.
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Tools You Will Need

#

#

W

&

A copy of the current municipal code (ordinanceghweferences of
language that pertains to trees and landscaping

Time to review the text within the current munidipade and write new
language.

Time to review ordinance language from other comires

Advice and assistance of a consultant with expeeen reviewing and
developing ordinance language (optional).

An advisory board (preferably a Tree Board) or@ugrof knowledgeable
stakeholders to assist with reviewing the languagegting a set of goals
for the urban forestry program, and creating adlisteficiencies and needs
for improvement in the current ordinance language.

Cooperation of the municipal attorney to providéea and comments

about proposed ordinance language.

Average Costs

#

If developed internally with staff and advisoryk&holder guidance, there are no direct cash outldgsvever, the amount of staff time
(including public attorney) needed to review, plarite new language, and attend public meeting$eaconsiderable and may take

years without proper focus and direction.

Consulting services (optional) will typically inca review of current public code of ordinanceday telate to trees and the issues at
hand; meeting with public staff, elected officiaad stakeholders to develop goals; and preparmattioew ordinance language. The cost
can vary from $3,000-$12,000 depending on the cexitglof issues and the number of meetings witffi atal stakeholders.

Expected Deliverables
# The end result of this effort will be a draft oéthroposed new or amended ordinance languagesthliegresented to the citizens and

#

introduced to Council for adoption.

If a consultant is used, expect to secure a camtiitita fixed fee to develop the first draft, aadadditional hourly rate for future draft

reviews and revisions.
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Using Ordinances to Manage Exotic and Invasive Pest s

# An effective ordinance will contain clear languad@ut authority for dealing with trees on publiogerty (street trees, park trees, city
hall, etc.). While this authority may be assumedescribed in other portions of the municipal capecific authority for dealing with
trees is important so the community can clearly wéh the potential need to treat and/or remogedrthat are subject to invasive pests
or threaten public safety.

# Additionally, this authority should extend to degliwith trees on private property. While this autiygonay be assumed or described in
other portions of the code of ordinances, such@setthat address “nuisances,” specific authaitdéaling with trees on private
property is important so the community can clearlgl swiftly deal with the potential threat of inv@sinsects and disease and public
safety concerns. This authority has been pivotddersuccess of communities managing exotic threggecially when quarantines are
put in place.

# Appropriate language in a tree ordinance can atsage direction to governmental staff about howetspond in cases where public
safety is threatened. When a decision has to be atamlit removing a significant percentage of reascommunity in response to a
pest, it's useful to provide clear direction tdfstavasive pests can impact a large percentagees in a community and direction on
how to respond can be critical. Municipalities wilten develop a companion manual of “Urban FoyeSprecifications” that are
referenced within a tree ordinance. The specioatmanual can be developed as policy, ratherattimance mandates. This facilitates
making timely changes to the manual as new knowletigut managing urban trees and the most effentans of dealing with insect
and disease threats is obtained.
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Community Forest Management Plans

Description of Tool

Unlike other public infrastructure components, prbpplanted and maintained
trees increase in value over time. A community mfoeest management plan,
based on recent tree inventory data, analysisaubhle staff, equipment, and
budget resources, and community goals is an egdieali for protecting this
valuable resource. An urban forest managemenigpimnaction plan; it gives
agencies detailed information, recommendationsresulirces needed to
effectively and proactively manage public trees pharpose of having an urban
forest management plan is to ensure that a comynwiflienjoy the benefits of
trees through proper arboricultural techniquesmaadagement practices. The goa
of the plan is to state what is needed to managertian forest and to describe
activities and services required to execute thesgonsibilities. A management plan
should be based on analysis of an accurate treetory and developed with input
from staff, arboricultural experts, and the citgehen the public agency
responsible for the urban forest will realize mbagefits, including the following:

Improved Public Safety

All local governments know that a large part ofrtpemary mission is to assure safety and manageelated to public welfare. A tree
inventory and management plan will provide liste®@és requiring priority removal and pruning thabanager can carry out within the limits of
budget and time. The inventory can subsequentlisbd to track accomplishments and monitor thepwpelation for safety risks over time.

Increased Efficiency

Once an inventory has identified the work to beedamd a management plan has prescribed a mairegoragram, a manager can execute that
work in a much more efficient manner than befogeséheduling all work in a given area to be dorte@asame time (rather than by reacting to
individual requests), the savings in travel andipdime are substantial, with historical exampleswing about a 50 percent reduction in cost—
especially when a system of rotational work angeventive maintenance is adopted. There is atsedsed efficiency in the office created by
using an electronic inventory to locate and maatpulecords and select and schedule work. Théeeetfiesponse to citizen requests and
guestions also improves customer service.
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Facilitate Short- And Long-Term Planning

Planning can be made much easier by using thesestihe tree inventory and the analysis in aamifbrest management plan. The plan will
identify specific maintenance and planting neeaid veill identify other issues such as hardscapéictsn right-of-way clearances, required
personnel levels, training needs, and public celatheeds. All of these elements facilitate slaoid-long-term planning for the urban forest.

Justify Budgets

An urban forest management plan provides the datanalysis needed to determine specific levefarafing for tree maintenance and
tree planting projected over a multi-year periodthVéccurate data, a manager can establish, m&rand justify annual budget
requests. The tasks and associated costs areydpatied out in the plan, and can be supportediebgiled lists. Many public managers
have found that they have much greater successwitet requests that are based on the analysiglefjuality inventory and urban
forest program data. Also, a good inventory prosidesolid basis for grant applications.

Documentation

Urban forest managers are frequently asked to geeaddcumentation of their actions, or need to ctempicords of services provided.
This information often includes annual work accastphents, calculating in-house and/or contracteglwice costs per tree, tree
removal lists, or details about a specific servamuest. Some requests may be routine, while othayshave strong budgetary or even
legal implications. The urban forest management plad most tree inventory software programs makk documentation very easy
through reports that are included in the plan at dan be generated from the inventory databasev&@e packages come with
standard reports, and there is usually a mechaloisareating special reports.

Steps for Completion

The components of urban forest management plangargrdepending on the developmental stage of@hentunity’s urban forestry
program, but, generally, these steps are requiredrmplete a plan:

Collect Tree Inventory Data and Perform a Professinal Analysis

Collecting data about an existing population ofanrirees should occur prior to the developmentdstailed urban forestry
management plan. A detailed description of thessteperform a tree inventory, its expected detibségs, and how an inventory is used
to manage invasive pests is found in the follovgagtion of this guide. Information about selectnigee inventory and mapping
management software is also contained in the tnesniory section. Utilizing the data collected dgran inventory is critical to
developing a useful community forestry managemént.pA plan based on reliable and recent data eaergte support for an urban
forestry program and the goals it intends to acdmmpA thorough analysis of collected data wilbpide a defensible foundation and
justifications for recommendations regarding ptiogrograms and actions, budget, and staffing.
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Generally, statistical analyses are performed tieguin a number of tables and graphs depictingrése population’s characteristics.
Then, based on that analysis and the results, emginte and planting priorities are developed aedadivmanagement
recommendations are made for a multi-year periotlowing is a description of the inventory data lges needed for management
plan development.

1. Identify Population Characteristics

The public tree population characteristics seatiba management plan
provides insight into the current composition anddition of an
inventoried tree population. By identifying the sjgs, size, and condition
of trees in the urban forest, much is revealed ath@uforest’s
composition, relative age, and health. It is imaottfor forest managers to
know the kinds of trees as well as the numbere#dipresent. Species
composition data are essential because tree spegiesonsiderably in

life expectancy and maintenance needs, and ttosnattion is critical for
managing invasive insects and diseases. Simikaelg,diameter and size
class data help to define the general age andisizéution of the total
tree population. By analyzing and using this infation, urban forest
managers can forecast trends, anticipate maintenageds, budget for treq
related expenditures, and develop a basis for tange planning.

Knowing urban forest population characteristicslitates decision-
making, which then allows proper and timely actioe taken for safety
risk-reduction on public properties and rights-afywpreventive maintenance to reduce storm danexgéic pest management, and
planning for tree planting operations.

U

2. Identify Tree Maintenance Needs

One objective of an urban forest management glém determine the current appropriate maintenese@mmendations for the tree
population and to prioritize these tasks. Typicalnmtenance recommendations are: removal, pruningpsgrinding, green waste
disposal, fertilization, insect and disease treatygrate and guard repair, mulching, and wateiraa analysis can identify the
highest priority maintenance recommendations ssdheg removal and pruning. These activities pepamarily to protecting
public safety and are based on the existence ehfiat risks to the right-of-way, public properénd the citizens and their property
at the time of the inventory. Other maintenancemanendations are practices directed at improviegtterall health, longevity,
and aesthetics of the urban forest. Often, the widmprovide additional resources and informati@garding current industry
standards and specifications for performing tregtenance tasks.
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3. ldentify Tree Planting Needs

Data analysis can identify planting needs andwed inventory data to develop and guide publie ptanting programs. Tree species
selection and planting location designations ageifsicant components of an urban forestry progmscisions of what kind of tree to
plant and where to plant it are critical due toltreg-term impact of these decisions. A tree inegnshould reveal the number of
vacant planting sites, the size and types of tleesgions, the current species distribution, ametiopertinent data. The urban forest
management plan utilizes this data to develop anadiplanting strategy and address many issuateckto new tree planting and
care. The plan identifies the areas with the getaieed for improvement, recommends species apai®for the available planting
spaces, discusses specific maintenance plansvidy astablishing trees, and provides technicalrmiation about proper tree planting
techniques. Using the urban forest managementwithrits accurate data and professional interpmtand planning, a public
agency can plant trees that will ultimately be tieett, safer, have greater life expectancies, isteat to known insect and disease
threats, have fewer conflicts with utilities antietinfrastructure, be less expensive to maintaid, maximize the benefits to the
community provided by public trees.

4. ldentify Current or Potential Insect and Disease Tlheats

Tree inventory data analysis can identify thréatsn urban forest such as the emerald ash boseanAonghorned beetle, gypsy
moth, Dutch elm disease, and sudden oak deathu@hrcareful analysis of local conditions and spec@mmposition, provisions in
the management plan can be included to attempitigate the disruption to the urban forest causethb existing or potential
insect and disease infestations. Taking a proaefyeoach to these threats enables the public gdgermaldress public and private
needs in an efficient and effective manner. Withdhban forest management plan as a guide, conyrforgist managers can
endeavor to distribute the costs associated wgihifstant tree loss and damage from insects arehdesover a manageable time
period, as well as lessen the social and econanpeadt that such extensive losses will have on tiadity of life in the community.

Include Components That Address Critical Topics

1. Tree Risk Reduction and Emergency Storm Response

The urban forest management plan can, and sh@ulé dections devoted to urban forest risk reduetishemergency response and
recovery that includes information about geneed tisk reduction and gives directions to the pudgiencies during an extreme storm
emergency.

Identifying trees with high risk and developinglano reduce risk by priority will allow for grestpredictability in determining budgets for
expected tree management costs in a given peritattessing high-risk trees by removing or pruniragéhthat pose the greatest risk will
also reduce the potential for tree loss duringreeweather events.
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When developing an emergency management plamgedth woody debris in mitigation efforts must bet overlooked. When
catastrophic disasters, such as tornadoes, icesstbuarricanes, and severe straight-line windsestin urban area, thousands of cubic yards
of debris are produced and trees and vegetatioactanint for approximately 30 percent of this vaum

Additional management considerations include irsgddhreat to life from hanging limbs and uprodtees, hindrance to life-saving efforts
by blocked streets and driveways, power outagep@andr restoration efforts, and personal and ppibtiperty damage. The impact of these
additional tree-related considerations is not axyantifiable but can overwhelm public servicessiow down the short- and long-term
recovery process. A comprehensive urban forestgeamant program greatly reduces storm hazards thgmoger planting, preventive
maintenance, and systematic risk reduction. Howexreen disasters occur, an emergency plan as aoocamipof this plan can provide solid
data, facts, and protocols to assure service cmytend timely recovery and restoration. The dlelgective is to create an emergency
preparedness program for the community forestittails improved policies and procedures to ineréas efficiency and productivity of
emergency storm response operations.

Risk reduction plans can also address threatdl@ safety and health, public agency operatiogsponsibilities, and issues that are non-
storm emergencies, such as:

# Managing invasive insects and diseases

Clearing leaves and woody debris from gutters ordhsdrains
Sidewalk, street, and building clearance standards
Line-of-sight conflicts for street and safety sigaa

#wOow B W

Blockage of street lamps and traffic lights
# Conflicts with overhead and underground utilities

Both the emergency response plan and risk redyatos should be created as a collaborative éfétvieen all key agencies and
stakeholders in the community. With the urban foyasanager as the lead, information and input fpaice and fire, public works, parks,
purchasing, city or county administration, coningllutility companies, local and state emergencyagament agencies, and contractors
should be obtained and considered when develdpasg fplans.
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2. Tree Board or Advisory Council Development

Maintaining and enhancing a community’s urban taseg long-term commitment and is dependent nigtamnthe professional
management and expertise of the public staff lsot@h the support and involvement of citizens.Kériire hydrants and sidewalks, an
urban forest is a public asset that can generétepbsitive and negative emotional responses. Awoitant step in dealing with this unique
characteristic of a public infrastructure ass@éinsing and supporting a group of local citizenswane dedicated to the care and
maintenance of a community’s trees while assigtiagpublic agency in its mission.

This group is often called a tree board or an uftsastry advisory council and can provide a nunaibservices to public agencies. They
can educate the citizens on the importance of, irgesact directly with elected officials in suppof the program; assist in maintenance
tasks like small tree maintenance, mulching, piaraind watering; and apply for grants and genpratate financial donations. Their
primary mission, however, is to make unbiased,aitbased recommendations and provide directioalerdatives regarding community
tree management to public managers.

Operations Review and Budgets

Some degree of operational review is commonly pa@ted into the urban forest
management plan. Based on the extent of that @dlys plan then makes
recommendations for in-house staffing levels angpagent and/or determines if
contractors can more efficiently perform a taskuaction. More detailed operational
reviews can address work performance quality ahdradce to industry standards,
crew and office staff efficiency, interdepartmestabrdination and resource
allocation, safety performance, and urban forgsiligies and procedures.

Urban forest management plans generally includgdiador a multi-year, prioritized
program for all basic urban forestry activitiedogviding estimated costs for the
recommended activities. These budget figures a@lydHased on in-house costs
and/or local contractual charges for maintenandgimting tasks. Urban forestry
program budgets in management plans typicallyrsepted on an annual basis for-a
period of five to ten years. The budget is recontadrio address the highest priority removal andite@énce recommendations first. This
is intended to reduce potential high-risk situagifmr the public and all associated liabilitiesefiitthe public agency can phase in the
recommended routine pruning and planting cyclestabute the annual budget funds more evenig.rdbt uncommon for the budgets
presented in the management plan to exceed tlentresources of the public agency. However, Wihiriformation about how much
funding is required to properly maintain and sasta@ community’s urban forest and improve pulafety, urban forest agencies and
managers should know what financial commitmenegessary and then take steps in subsequent yedtesrdhe level of funding

required.
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4. Public Relations and Education

On a basic and general level, having an inventadyuaban forest managemerjt
plan facilitates and improves public relations addcation. For instance, most
citizens are pleased when they have reached soméarninows about their
tree and can answer general questions about #'®dt&ibutes, previous and
scheduled work, or respond directly to their retjbesause of quick access to
the inventory database or the management plan.

Through years of experience, urban forest managenss the country have
found that public education is the true key toheagthe goals of an urban
forestry program in a community. Ordinances, mamesge plans, guidelines,
policies, and procedures alone will not guaranieeess. An urban forest
management plan will recommend specific actiomsd@ase and support
public relations and education about trees andrtien forestry program. Such
recommendations may include:

# Holding a seminar or public meeting to discusgrteinventory
project, its results, and its importance for thecwnity.
Developing monthly evening or weekend seminarstdiceat residents related to tree care and landgc#ping in local guest
experts from various disciplines in the green itigus
Writing a monthly tree-related article for localvepapers and community websites, or preparingss peéease for each new
project.

Sending letters to residents in areas where tregenance or planting projects will be conductechegear.
Developing a tree care door hanger or brochure to gach residence where new trees are plantgattairage them to help
maintain the tree and not damage it during mowing.

5. Update and Revise the Management Plan

While there is no specific estimate of how manyy@amanagement plan can be useful, it is advigablensider planning periods no
longer than five to ten years. While longer-terralgatements can be included, even these needéwibited at reasonable intervals to
assess their relevance. Shorter planning inteallals updated inventory data to be re-considerethéorevised plan. A change in local
economic forecasts, political climate, and comnyumitals may also dictate the need for updatinglasnuforest management plan. An
unknown and unsuspected insect or disease thrgdiema the community. The underlying factor isontinually utilize a plan (make it an
“action plan”), so that it is readily apparent wihisrusefulness may be nearing an end.

N T
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Tools You Will Need

# Tree inventory data — Use data from a recent iovgiaf trees along streets, in parks, and otheliqolaind. Urban tree canopy and other
remote sensing and GIS data can also be usedaoteddta and provide information on urban forestitions.

# Forest management documents and information — Beampbackground information needed include: ciitree ordinance; approved
species lists; the community’s comprehensive iaffing and equipment lists; funding and buddierriation; and existing written
regulations, policies, and procedures that affectbmmunity forest.

# In-house staff — Staff should be identified whd télcome the team that develops the managementtgaould be led by the community
forest manager and/or the tree board and shoutrbavesentatives from, or at least coordinate witier agencies such as parks, public
works, and planning, as well as other stakehoklers as utility companies, neighborhood assocmtenmd allied non-profits.

# Consulting urban forester (optional) — A consultzart prepare the plan for the community or agssinthouse team. Select a firm, or
individual, with experience in preparing urban sbne management plans for communities that aréagimisize and nature to your project.
An outside independent analysis and assessmeoirped by a reputable firm with qualified and expeced personnel provides an
unbiased look at your urban forest and urban fonestagement program.

Average Costs
# If the urban forestry plan is developed internalith staff and advisory stakeholder guidance, thezeno direct cash outlays. However, the

amount of staff time needed to prepare the plahegaublic input, meet with project partners, analize the plan can be significant.

# The cost of an urban forestry management plan ey a consultant varies widely and is depenaietite community size, the current
developmental stage of the existing urban forgstsgram, and the components that are chosen tidbessed in the plan. Expect the plan
to cost between $3,000 and $10,000 for most comni@sini

Expected Deliverables

# A hard bound copy of the tree inventory resultéiitl data analysis (if the plan is prepared asgfaan inventory project). Sometimes this
part of the document is produced separately a®ekhook” or “data analysis” of the inventory resuthr can be an appendix section of the

final plan. Tree inventory data should also be ipexvin electronic format as well, preferably ispgeadsheet, database, and/or GIS-based
file format.

# The full plan should contain an Executive Summiay presents the major findings, goals and recomatiens, chapters on each
component and issue, and a set of supporting appeaterials.

# Maps can be included to detail overall canopy ¢apcific tree locations, management zones, gicabboundaries. All maps should be
prepared by GIS software to allow revisions andatipgd.

Davey Resource Group 13 December, 2010



Using Community Forest Management Plans to Manage E  xotic and Invasive Pests

# A community forest management plan can providerinfdion and guidance with preparing for, takingacbn, and monitoring
invasive pests. For example, it can provide infdromeabout the number of trees that exist withspacies or genera. Knowing
how many potential host trees exist along streedsom public properties can provide useful inforiorato prepare for emerging
threats. The plan can also provide information abfweinumber of host trees within each diametessglevhich allows for
removal/treatment planning and budgeting, and $tinmeting the number of replacement trees needeédh&nwoody debris volume
that may be generated in the case of catastropsses.

# The same information about species and size ciss&dtion can be useful in dealing with the on-san invasive pest.
Combined with information about the current comlitof each tree, a treatment protocol can be dedigmat takes into account
which trees may be most vulnerable to attack, whiebs may be most responsive to treatment, anchvitges (if treated) will
provide the highest potential for providing bereffor example, older host trees that are in poodition may not be good
candidates for treatment and, therefore, are ndidered in treatment budget estimates. Howevedjunesized host trees in good
condition are good candidates for treatment as fiietection may provide benefits for years to coldentifying these trees for
treatment and including them in treatment budgeéteses should provide a good return on investment.

# A well-prepared plan will also identify a commungtgapacity to deal with an invasive pest. The pray reveal program areas
that need attention such as budget, staffing, egemp resources, and public education.
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Public Tree Inventories

Description of Tool

A tree inventory is a record of the location, cletggstics, and assessment of individual treesdesignated
area. However, inventory scale and complexity ¥gryhe specific needs, goals, and resources in the
community. Municipalities will typically perform irentories of all trees growing on publicly owned
property (street trees, park trees, city hall)eRarely, some municipalities will perform invengs of trees
on private property if there is a high risk of extre tree loss associated with natural disasterh ésiwind
and ice events) or in the case of impending las®s invasive pests. Most inventories are now managed
accessed electronically, greatly facilitating skerg and reporting. Similarly, field data collectis now
carried out on handheld electronic devices.

Inventories are typically accompanied by an analgéihe population characteristics—awentory report
The community forest can be separated into cagegertich as species, size classes, and assessadats m
of their quantity and quality. In its simplest fareuch analysis comprises a series of charts statnlenaps
from which the user can retrieve information. A meophisticated form of inventory report is a

Management Plam which the implications of the data analyseslaigeout in detail. (This tool is described
in more detail in the previous section of this ma&nu

The most obvious benefit of a tree inventory i¢ thallows the community forest manager to chathgeoperation from being “reactive”
(putting out fires), to being “proactive” (perfonng systematic work that occurs within a framewdrkformation, planning, and policy).

Other benefits include the following:
Increased Efficiency

1. Once an inventory has identified, classified, andrpized work to be done, a manager can useeiexute the work in a much more

efficient manner than before.

2. Work can be scheduled in given areas (blocks, watdg that reduce mobilization times and costs.

3. Work of similar types can be matched to requiradpmgent and crew types (ground pruning or aeffigl) Istreamlining the

operations.
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Improved Community Relations

1. Inventory data can record service requests andHerk with specific trees to generate work ordedsteack response.

2. Inventory data and maps can be used as educdboisaind to increase public awareness aboutéresfits. Some municipalities provide
maps of public trees and tree data on their weliséreased awareness of tree benefits can alsovmpublic support of the community
forestry program and budget.

Emergency Preparedness

1. Tree inventories provide a powerful managementtben a disaster strikes. Good information abautitban forest before a disaster
occurs (or invasive pests threaten) allows foriekqand organized response and puts applicatiomestoration funds on solid footing.

Justified Budgets

1. Up-to-date inventories provide the data neededdjeqt specific levels of funding that will be nesary for tree maintenance and planting
over a multi-year period.

2. With accurate data, the task and associated @stsecclearly spelled out and supported by detizsksd
Documented Actions

1. Tree managers are frequently asked to provide demtation of their actions such as work accomplisitegrees pruned, crew hours spent
performing tasks, contractor costs, etc.). A coteptesentory and a good data management systepraade this information quickly.

Steps for Completion

The first step in the inventory process is estainigsits goals and objectives. Managers need &judyrconsider their needs and priorities,
because data collection and inventory softwaresngail a significant investment of time and finahogsources. Items to consider as goals and
objectives for an inventory project include thédaing:

Safety

1. The number one concern for most community foresiagers is risk management. This concern follows fitte obligation for prudent care
that lies at the heart of liability.

2. Tree inventories need to identify trees requiringnmg and removal for safety concerns. When tfiggmation is obtained and prioritized,
short-term corrective action can be taken, longH@olicies can be implemented, resources for reatiediallocated, and future periodic
monitoring scheduled.
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Population Identification and Characteristics

1. Inventories count the tree population and, in meases, the sites available
for tree planting. This enumeration process isyadigective in most
inventories.

2. Tree characteristics such as species, size, aitth laea normally included
as well. These factors will enter into work plarmibudget preparation,
policy development, and program review.

Maintenance Assessment

1. Planning for maintenance is much more efficientnvaecurate data on
size, condition and structure are available.

2. Maps of management areas or lists of sites cawibdioed with work
needs to develop budgets for work and efficienslsign work to crews.

3. Long-term management issues, such as typifyingpaioditizing
maintenance, preserving species diversity, andifigiyoung trees, can
also be readily addressed.

Work History

1. Inventories can be used as the basis for trackiagvbrk history of each tree. This information Iselp addressing service requests,
determining when an individual tree is near the einits useful life, and supplying critical datadwealuate species performance.

Longevity and Utility

1. The longevity, or validity, of the inventory is aher factor that must be determined in advance@suatporated as an objective.

2. Inventories can be one-time events that provideapshot of the urban forest, or if they are updegdgdlarly they can be used as an
ongoing basis for management.

3. If an inventory is to be ongoing, a data managersgstem that achieves this goal is critical. Sedecdf the appropriate software
for data storage, retrieval, and use is an impostap.
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Inventory Scope (Sample, Partial, Complete)

1. Sample inventories utilize random sampling protecolprovide a large-scale but cursory picture odmmunity forest. They can
provide information about relative and estimatectpetages of species, diameters, and maintenaeds tieat assist with strategic
planning. However, they cannot provide informatidrout tree-specific needs in the population thattsaused to generate work
orders for needed services.

2. Partial inventories allow the acquisition of infation about a portion of the population or area iaerceived as critical.
Examples include storm damage inventories, or itorés to provide projections about potential lfvesn invasive pests or the
complete inventory of all trees within a definedaof the community, such as an historic or busidesrict.

3. Complete inventories include all trees (and vap#antting sites) in a community forest. Completesimwories can be limited in
terms of the defined population such as strees toe@ark trees.

The following provides a list of additional stepscomplete an inventory after a good set of goatsabjectives are developed and the
type of inventory is selected:

# Determine which office personnel will be involvedthe tree inventory process. This includes therimory planning, actual data
collection, and authority for data use and editinge the inventory is complete.

# Determine the specific data that will be collectesgping in mind the stated goals and objectivesi®data collection items
(fields) include location, species, diameter, ctodirating, maintenance needs, and risk assess#ditional information may be
useful, but additional time or cost is incurredhibre information is collected. Be sure the colldatdormation has a real use and
supports the forestry program’s goals and objestildentifying and storing tree locations usingeagyaphic information system
(GIS) is the norm for these projects. This methaghtly enhances the data analysis capabilitiepemddes more opportunities for
displaying tree inventory data in a map-based forma

W

Determine whether data will be collected by in-F@psrsonnel or by a contractor, such as a qualifibdn forestry consultant.
(Discussed in further detail in the “Tools” sectipn

Select data collection hardware and software. {(Bised in further detail in the “Tools” section.)
Collect the tree data.
Perform quality controls and checks in the field anthe office to verify accuracy and completion.

wodw B W

Select the data storage method including the hasl{@@amputer) and the software. (Discussed in @éurtietail in the “Tools”
section.)
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#

Determine who will have ultimate responsibility faccess to, and use of, the tree inventory datdeWte data can be available to
many staff or even the general public, access tupukte the data by adding or deleting trees alatipg work records should be
limited to a select few staff members. Selectiggad tree inventory data management software wekidy ease this process.

Analyze the tree data. An inventory report will gide a complete analysis of the data and repotherotal number of trees with
breakdowns by species, diameter classes, condétorgs, maintenance needs, etc.

Consider preparing an urban forestry managementtplt applies the inventory data to a long-teramgbr managing the
community’s tree resources.

Make plans to continually update the tree inventtata if that was part of the original set of gaaisl objectives.

Tools You Will Need

&
&

Goals and Objectives — (See steps to complete above

Office Personnel — Staff should be identified whth andle inventory planning, actual data colleat{if performed in-house), and
authority for data use and editing once the inugnitbcomplete.

Data Collection Personnel — Determine if the datéection will be handled with volunteers, in-hou@dl- or part-time staff,
interns), or if a contractor will be used. Whildwateers may increase public awareness and paticip they need to be trained
and supervised and will still lack required skftis identification of tree risks and other techmicgterial. Training and supervision
costs can sometimes exceed the cost of hiring sawtar to perform the data collection and repagrtifihe use of in-house staff is a
reasonable option, but consideration must be nfaddley will be taken away from regular dutiesdaignificant period of time.
Data collection can take weeks for many municigitTraining time and costs need to be consid@reid-house staff as well. If a
contractor is used for the inventory, seek out egpeed consulting urban foresters with experiearod broad technical knowledge.

Data Collection Equipment — This can range fromepamd pencil to various handheld computer dedcgdaying a geographic
information system (GIS). While more costly, the a$ electronic equipment provides vastly supeattata collection and efficiency
and better data storage that ultimately leadsgbédriaccuracy and effective use of the tree invgrata.

Computer Hardware — The tree data will eventuadyransferred from the “field” (data collection gmuent) to an office
computer. Most office computers are capable ofrggahe data and running tree inventory managesaware; however, some
municipalities desire web-based data storage tp data backed up and secure.
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# Computer Software — When selecting software fog@ihventory, compare
various software programs on the ability and e&setrieving the data,
performing data analysis, making data updates {re=s planted, trees removed,
tracking tree maintenance services, etc.), andtiegoAlso consider that many
tree inventory software programs are GIS-basedamdypically work with
currently available GIS data that many municiggitllready have on hand such
as street data, parcel data, etc. Rather thanigepezadsheet and database
management programs, tree inventory data and mégaidn information are
best maintained and managed using commercialliablasoftware programs
specifically designed for community forest manageriehese programs are
customized for the public agency to facilitate upgpand editing, and are
capable of instantly providing useful informatiomgroducing reports such as

Work histories and costs for each tree
Citizen service and information requests
Work orders

Available planting sites

Tree valuation

Tree benefit calculations

Maps

OO O O 0O 0O o o

# Budget — The cost of an inventory can be dividéaltimee main areas: data collection, softwarejramhtory data maintenance.
Inventories that provide more features may cosenimrt may also provide more capabilities and bemseful for developing sustainable
urban forestry programs. The financial resourcesdotractual or in-house tree inventory projeatsibe in place before making this effort.

Average Costs

# Tree inventory costs vary widely depending on the and scope of the project, and whether in-haadanteer, and/or contractual staff are
used. The cost per tree or site typically rangasdmn $3.50 to $5.00 per tree/site. Consider thatrgrehensive and accurate tree inventory
can provide substantial benefits for public urliedtry programs by improving efficiencies, raigmdplic awareness, and justifying
budgets.
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Expected Deliverables

# An inventory database, whether completed by a fig@lcontractor or in-house staff, should be imarfat that provides the most
use for the community. A standard “off-the-shelfitabase software program is easy to use and caselanitially or indefinitely,

but communities will find their application and titronality is limited and will restrict how the genventory data are used. It's best

to use a fully function tree inventory managemefivgare that runs as part of a geographic inforamesiystem (GIS). A thorough
review of available software programs is availabléhe publicatiofComparison of Urban Forest Tree Inventory and Masragnt
Software Systenasd available at http://edis.ifas.ufl.edu/fr288.

# A “Tree Inventory Report” should accompany the waéa. This report will provide a brief analysistioé data and provide
information such as species and size class disiilyia listing of trees with maintenance needsutiag a prioritized list of high-
risk trees. The report should include the analidies, charts, graphs, and maps and be avaitaplénted and/or digital formats.

# A more sophisticated report isCommunity Forest Management Pldmat not only provides data analysis, but alsoesak
recommendations about how to use the data to prdweithy-term care of the tree population. The dgualent of arlUrban Forest
Management Plars discussed in an earlier section of this guide.

Using Tree Inventories to Manage Exotic and Invasiv e Pests

# During the collection of tree inventory data, tregth existing pest issues and trees at risk faepiial threats can be identified.
The final data can then provide information abawmany trees may be infested/at risk, their s @ndition, and their
location.

# This information can then be used to develop detgilans for managing and monitoring known inféstet Tree inventory data
will provide details such as how many trees wikdéreatment or removal. Since information abaé 8ize, species, and location
is known, a detailed plan and budget can be deedltp manage particular exotic and invasive pests.

# Additionally, tree inventory data can be used teeti@p effective programs for preventing potentitdeks, or to develop plans for
dealing with potential attacks. Accurate tree inveyndata will provide the critical information reed to calculate the potential cost
of various treatment and response protocols, wikigltosts and benefits, and make sound judgmeatg alcommunity-wide
response.
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Hyperspectral Imagery

Description of Tool

As a relatively new technology for community forgshanagement, hyperspectral imager]
(HSI) is a form of aerial imagery that utilizesyspecific light reflecting “signatures” from
various targets on the ground. It can be thougas @f form of high-resolution

~

“photography” that records hundreds of narrow gous measurements of electromagnat

energy that can be used to identify objects bas¢hi®signature. Once a signature is
identified as belonging to a particular type ofeahyjit can be checked on the ground with
random sampling to ensure its accuracy. As HShtaolgy has developed, researchers ars
now able to identify individual tree species angbrireeir locations remotely. The advantag
of this technology is its ability to quickly gatherages from a large area, automatically
process the images, and develop site-specifiomzton about trees. The type of
information collected and its usefulness is inérgpas more HSI studies are performed.

1927

c

While a thorough ground-based inspection and ilwgaif trees within a defined area might

provide the same information, it takes more tinetiarsubject to biases and judgments based
on the data collector. HSI can remove that biascandr a large area in a relatively short time.

Steps for Completion

Hyperspectral imagery requires the use of spesiaiisrboriculture, HSI technology, and
GIS experts. The following steps describe how tofmete an HSI analysis:

# First, determine whether HSI technology is a most-effective tool to employ
than a full ground-based inspection process. Cowgthl HSI experts to determine
its need and potential application.

# If HSI is employed, a ground sampling of treeg@iired to establish an accurate
“signature” for the target species.

# Aircraft are then used to fly over the defined aed collect hyperspectral imagery.
# The imagery is analyzed and then combined withr @@ information to produce

maps that indicate the location of individual ttaeopy of a specific species type
(the target).

Davey Resource Group 22

December, 2010




Tools You Will Need

# Imagery and remote sensing knowledge is a mush-Eigl remote sensing,
image processing, and GIS software is required.

# Image acquisition will need to be contracted anuggaphic boundaries must be|
defined. GIS software and ancillary GIS data isd&al for further analysis of th
extraction results.

VU

Average Costs

# The costs of implementing an HSI analysis includéf §ime to work with the
contractor and provide needed GIS data.

# Consulting fees to complete a hyperspectral imagaaysis vary widely
depending on the size of the defined area and whé&signatures” for the
desired “targets” have been identified in neartgaar If so, the process of
identifying the specific signature is easier ahdst costs may be lower. For this
project, an approximate cost per square mile wg30$2 but costs will vary
tremendously by project size and location as wetiraing and available GIS
information.

Expected Deliverables

# The final HSI deliverable is a set of analysis hessfor each species targeted. HSI consists offiles; a single band “TIFF” binary
image for each species, and an ESRI “shp” or “Véditle with the species listed as an attributee$é files should be compatible
with most government’s GIS systems.

Using HSI to Manage Exotic and Invasive Pests

# Hyperspectral imagery is a powerful new applicafmminvasive species detection and response pigrthiat allows communities
to target areas with high species concentrationsifwe intensive inspections, monitoring, contasigd dissemination of educational
and outreach materials. A geospatial tree specientory also permits forest managers to more atelyrpredict invasive pest
movement. Increasing public awareness in these geta more “eyes on the ground” to identify a fidssiew infestation and also
increases communication with property owners.

# HSI will calculate how much of threatened tree ganis present with at least 80 percent accuracy.
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I-Tree Streets Benefit Model

Description of Tool

Street trees provide numerous benefits to a contynand its residents.
Healthy mature trees provide significant beneffigg tnclude reductions in
energy use, reduction of stormwater managementraisnand reduction in air
pollution. Property values are also typically higbe sites with large trees.
However, along with the benefits mentioned abdwsg are costs associated
with planting, pruning, nurturing, and removing ficlly owned trees. Staff
must be hired or contracted to perform the taskessary for managing a
municipal tree population. Poorly managed treeceaise damage to
infrastructure such as sidewalks, curbs, andiesilit egal issues related to tre¢
claims can create expenses as well.

In order to effectively manage publicly owned treesommunity should make
every effort to ensure that benefits exceed costtl. recently, the services and
benefits trees provided in developed areas wersideEned to be unquantifiablel
Determining the full cost of managing trees, wedeier to calculate, was an
arduous task as well. However, new models have deezioped and
extensively tested and utilized to confidently akdte a broad range of benefits and costs assoeigte managing street trees. The i-Tree
suite of free software tools, developed and reebhgehe U.S. Forest Service, can be used to deteihthe benefits generated by the
commnity forest exceed the costs. With this taok$t managers can accurately quantify the bewéfitee community forest and understand
and balance the costs of managing it.

174

Steps for Completion

An i-Tree Streets analysis requires the colleatiotiata about existing street trees, tree benafitsiree costs. The collected information is
then entered into a computer utilizing the i-Treftvgare. The following steps will provide guidarfoe completing an i-Tree Streets analysis
of benefits and costs associated with managingetdtee population:
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Define the Street Tree Population for the Project

1. The entire City can be selected, a particulgyhi®rhood or ward can be selected, or a randorplsanventory can be used.

2. The decision about the area’s size and boursdawag be dictated by many factors, including fugdiaurces and available street tree
inventory data. Data can be for single trees, lsloekighborhoods or an entire city. Details abowgmtory data needs are found below.

Compile Existing Street Tree Data or Complete A Newnventory

1. Street tree data must be compatible with i-Tmé@mation needs. If it's not, some additionalalgathering may be required, or a
new inventory may need to be completed (see theesection in this manual about tree inventories)

2. While the street tree inventory data must bepadible with i-Tree, the requirements are fairlgicaEach tree’s species and
diameter (DBH) must be recorded along with a unigeeatifying number for each tree. While additiodata are typically collected
(such as condition, maintenance needs, etc.)infuigmation is not required for an i-Tree Streatalgsis. Keep in mind that this
additional information is extremely valuable for kivay future management decisions about your streetresource. It can also
refine the final results of the i-Tree analysis.

3. If anew inventory is needed, it can either Beamplete” inventory, meaning all of the streetets within the defined area or a
“sample” inventory that collects data from randoménerated plots within the defined area. Compiwtentories, while more
costly, are more useful when making future managemecisions.

Gather Relevant Benefits Information

1. Since trees perform many environmental servioes] utility rates and other information is reiqa to calculate the benefits. This
information includes electric rates, natural gdsgastormwater program costs, pollution contrgesses, etc.

2. Collect information about median home resaleesl

Gather Relevant Cost Information

1. Collect basic governmental information suchhasnhiles of streets in the defined area, total B in the city, population, and the
total municipal budget.

2. Collect information about the total forestry gr@m budget including breakdowns of planting cqstsning costs, tree and stump
removal costs, storm clean-up costs, litigationeeiges, administration costs, etc.
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Analyze the Street Tree Inventory Data, Tree Bendl, and Costs Data Utilizing i-Tree Streets Softwar

1.
2.

The i-Tree software is free and can be downldadénttp://www.itreetools.org
Determine whether the analysis will be perfornmedouse with forestry or Information Technologgf§ or if a qualified urban

forestry consultant will perform this task. Whileetsoftware is free and relatively easy to useyitieany software or any data-

based analysis, experience is key and will yielderazcurate, reliable, and useable results.

Produce the Final i-Tree Streets Benefit-Cost Repor

1.

2.

Tools You Will Need

#

&
€
&

Average Costs

#

#

#

The software will develop a number of data taltt&at summarize and
categorize the various costs and benefisociated with the street tree
population.

The information can then be used as part offbanuforestry management
plan that guides and supports the community’s ufbeestry program.

i-Tree Streets software loaded on a computer.

Street tree data from a defined area or the ecimemunity.

Time to gather relevant tree benefits informatienefgy rates, stormwate
costs, pollution control expenses, etc.).

Time to gather relevant tree costs informationr{piey, pruning, tree and
stump removal, etc.).

The cost of staff time to compile the relevant bmed cost information will be variable dependimig the level of expertise and
experience with the i-Tree Streets application.

There are also variable costs if a sample or fwiéntory needs to be completed, or if the existiwgntory needs to be updated so
the data fields are compatible with i-Tree requieats.

Consulting fees (optional) to complete the i-Trée&s analysis and prepare a report varies widkghending on the community’s
ability to gather relevant information, the typadaguality) of inventory data, and the size of deéined inventory area. The cost
can vary from $1,500-$10,000 per project dependmthe depth of the analysis.
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Expected Deliverables
# Ani-Tree Streets report should include the follogyi
Executive Summary
Background of information about the project area
Detailed information about calculated tree benefits
Detailed information about the reported costs aasedt with a community forestry program

O O O o o

A thorough explanation and interpretation of thiewlated benefit-cost ratio and how it impacts ¢berent and future urban
forestry program.

Using i-Tree Streets to Manage Exotic and Invasive  Pests

# This tool may be one of the most cost-effectiverapphes to managing invasive pests. An i-Tree Stagwalysis provides a
breakdown of tree benefits and costs by severaboates including tree species, size, and condifibis can provide valuable
information for determining protocols for invasispecies treatments. Efforts for prevention androbof invasive pests can be
focused on trees that provide the highest benefit+@tio. This fact-based, proactive decision-mgkipproach allows the most
effective use of existing budgets and will alsovie a sound basis for increasing budgets to dehlimvasive pests.

# |-Tree Streets results are also highly effectiveraating public relations campaigns. The valuestified are easy to understand
and many successful educational campaigns haveilmgégmented throughout the country using i-Treeegated results.
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Urban Tree Canopy Analysis

Description of Tool

Urban tree canopy (UTC) is the layer of leavesnbhes, and stems
of trees that cover the ground when viewed fromvabd he tree
canopy provides many benefits to a community incilgdmproving
water quality, conserving energy, lowering surfé&Emperatures,
reducing air pollution, enhancing property valugyviding wildlife
habitat, facilitating social and educational oppaities, and
providing aesthetic benefits. An analysis of anauriree canopy
involves the use of aerial imagery. The analysi®®otC can be
described in terms of a large defined area suchrasnicipality,
county, or region, or it can be a more focusedgubeven
determining tree canopy on an individual parceli®as

Steps for Completion

Urban tree canopy imagery requires the use ofalssiin geospatial
imagery. The following steps should be considebeddmpleting a UTC
analysis:

# Select a defined study area and the land use fiypieientification €.g.
tree canopy cover, impervious surfaces, agriclilama, open land,
water).

# Utilize existing GIS datasets to provide base nodifise selected area.

# Multispectral imagery of the project area 5 yealsss old, with 1 meter
resolution or better is recommended. If the imag®t available, vendorg
can be contacted to purchase or acquire the imagery

# The imagery is analyzed and then combined withr @@ information to
produce maps that indicate the location of treemanoverage.
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Tools You Will Need

# A qualified and experienced contractor or in-hoB$8 personnel is a must. This is a high-end tedyyadlhat requires high levels of
expertise.

# GlS/aerial data including: multispectral imagergsi¢han 5 years old with 1 meter or better resmiytemote sensing and GIS
software, and ancillary GIS layers will help aide extraction and quality control analysis.

# Municipal staff will need to spend time to proviaeailable GIS data including base maps and existimgdard aerial photography if a
contractor is used for the project.

Average Costs

# The cost of in-house GIS and IT staff to perfore data analysis and quality checks are variablerdipg on the size of the study
area.

# The cost of staff time to work with the contracamd provide needed GIS data are usually minimal.

# Consulting fees to complete a UTC imagery analyaig widely depending on the size of the defineghaland use types to identify,
and whether parcel based information is desiredypital fees are $100 to $400 per square milesnidipg on desired accuracy.

Expected Deliverables

# Final products include UTC imagery and data fitest tan be used to develop maps of the locatitreefcanopy coverage and other
land use types. (This includes, for example, ESRIGAS® vector-based polygon shapefiles of the final taeopy layers.)

# A final report of the tree canopy cover and/or lasé classification statistics is generally prodiice

Using UTCs to Manage Exotic and Invasive Pests

# UTC analyses can be used to develop what is conymefalrred to as a “Forest Opportunity Spectrun®®y that provides a range of
opportunities for urban forest management decisibne FOS can identify areas where tree canoppeaonsidered adequate or in
need of further enhancement. This can impact #mtion of priority areas for preventing or conirglinvasive pests.

# Using UTC information in combination with HSI anther GIS data produces powerful graphic imagesstatitics that can assist
community forest managers in designing appropeatetimely response plans and educational outie@gnams.

# UTC analyses can be used to gauge the long-teroessiof prevention and control of invasive pestgrbyiding a base from which
to compare future tree canopy coverage.
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Project Partners

This project was made possible by:

U.S. Department of Agriculture Forest Service

lllinois Department of Natural Resources

The Four lllinois Communities of:

City of Evanston
Village of Skokie
Village of Wilmette
Village of Winnetka

and

Davey Resource Group

A Division of The Davey Tree Expert Company DAVEY%

A Division of The Davey Tree Expert Company
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