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Preface

Urban Tree Risk Management: A Community Guide to Program Design and Implementation
is a fully illustrated, easy to read training manual written for community leaders,
administrators, city foresters, parks and public works staff, and private tree care
practitioners. The manual is designed to assist communities design, adopt and implement
tree risk management programs, and train field staff to detect, assess, and correct
hazardous defects in urban trees.

A team of experts in urban forestry, plant pathology and forest health collaborated

to produce this manual. Consulting arborists, city foresters, and educators provided
extensive review to ensure the information applies to communities of varying sizes and
budgets. Examples of tree defects, risk rating systems, and species selection were chosen
to depict tree species and conditions that occur in the Northeastern U.S.

The manual is presented in a three-ring binder format to allow readers to add or update
information, or to remove entire sections for use in the field. The authors sincerely hope
that readers will find this manual to be a useful resource to improve public safety and
protect tree health by assisting them in the design and implementation of community
tree risk management programs.
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Introduction
By Joseph G. O’Brien

Individual trees may appear to be permanent fixtures of our environment. However, all
trees, no matter how long-lived, will eventually collapse and decompose, leaving no trace
that they ever existed. Trees die from myriad causes including disease, insect attack, drought,
uprooting, and catastrophic stem failure in high winds, or from combinations of factors
working together. Some trees die and later collapse as their stems and branches decay, and
some begin to break up while they are still green. While any large tree poses a risk of failure
in high winds, in situations where people and trees must live together in close proximity it is
important to identify where a tree has become an unacceptable risk.

Many different kinds of professionals are interested in managing tree risk in communities.
Community leaders and administrators; Forestry, Parks, or Public Works staff; and

private tree care practitioners need reliable information concerning the identification and
management of hazard trees. Until now, no single reference has been developed that provides
sound, practical reference information for these professionals, and can also serve as a guide
for training new staff in identification and management of hazard trees.

This manual was designed to preserve public safety and improve the health of urban
forests by assisting communities in the design, adoption, and implementation of a tree risk
management program, and also to aid in training field staff to detect, assess, and correct
hazardous defects in urban trees.

To begin a discussion of tree risk management, some definitions are offered to provide a basis
for discussion.

Hazard Tree: A tree that has structural defects in the roots, stem, or branches that may cause
the tree or tree part to fail, where such failure may cause property damage or personal injury.

Tree Defects: Tree defects can be of two kinds: Injury or disease that seriously weakens the
stems, roots, or branches of trees, predisposing them to fail o7 structural problems arising
from poor tree architecture, including V-shaped crotches in stems and branches that lead to
weak unions, shallow rooting habits, inherently brittle wood, etc.

The concept of tree risk management as a necessary community endeavor has evolved slowly
since the early 1960s. The earliest publications concerning the problems of tree failure
causing personal injury or property damage addressed the problems of recreation sites, where
people camping in our nation’s campgrounds were exposed to the risk of sleeping under

a canopy of trees with little protection should a branch or tree stem fail and land on their
campsite. Willis Wagener, a U.S. Forest Service plant pathologist, at the end of his 40-year
career wrote the first manual that comprehensively addressed the problem of tree hazards

in recreation sites in 1963 (Wagener 1963). Wagener’s publication was followed by others
that expanded and improved on this seminal work, including Accident Hazard: Evaluation
and Control Decisions on Forested Recreation Sites (Paine 1971), Tree Hazards: Recognition and

Introduction - 1



Reduction in Recreation Areas (Johnson and James 1978 and revised Johnson 1981), Detection —I_
and Correction of Hazard Trees in Washingtons Recreation Areas (Mills and Russell 1981), and
How to Assess and Correct Hazard Trees in Recreational Areas (Albers and Hayes 1993).
While these publications provided a sound base of knowledge for tree risk management

in recreation areas, it was not 1991 and the publication of A Photographic Guide to the
Evaluation of Hazard Trees in Urban Areas (Matheny and Clark 1991) that a comprehensive
manual was available for evaluating trees in an urban environment. Matheny and Clark’s
manual, now in its second edition (Matheny and Clark 1994), provides the professional
arborist with a very sound and complete knowledge of hazard tree identification and
mitigation. The manual provides a tree evaluation form that is comprehensive, but time-
consuming, and is most suitable for the evaluation by professional arborists of individual
trees that may be hazards.

The educational and reference materials available for hazard tree management deal mainly
with the identification of defective trees, and although they can provide valuable insight

and information regarding the biology of hazard trees, they do not provide a great deal of
information on how or why to set up a tree risk management program. The Matheny and
Clark publication is a resource valued by arborists for the inspection and documentation

of small numbers of trees that may be hazardous, but the time involved in the inspection
procedures would be prohibitively long for communities that need to track thousands of trees
for risk.

Missing from the currently available manuals and books on tree risk management and hazard —I_
tree identification is a resource that is helpful for communities interested in establishing or

improving an existing tree risk management program, and providing a means for rapid and

efficient assessment of tree risks. This manual attempts to address such needs by providing

information concerning the requirements of a community tree risk management program,

a stepwise process to establish a program, and tools and information for assessing trees for

hazard.

Most street and park tree management plans or master street plans state the need to remove
high risk or hazardous trees (standing dead or nearly dead trees) as a top priority, but stop
there. This manual picks up where these plans leave off, and provides communities with a
process to systematically detect, assess, prevent, and correct hazardous tree defects.

Tree risk management should be a prominently positioned component of a community
forestry program. Tree risk management plans should complement a community’s overall
street and park tree management program goals, and should be fully integrated with the tree
planting, tree pruning and maintenance, and emergency response programs.

Content synopsis:
Chapter 1 of this manual introduces the concept of tree risk management including a
discussion of the levels of risk posed by trees with various defects. This chapter also explains _I_
the importance of having a tree risk management plan, including the need for a formal
process for addressing tree risk management at the community level, and the need for a
policy that addresses the risks posed by street trees.

2 - Introduction



In Chapter 2, the key steps to planning and designing a tree risk management program are
outlined, including a comprehensive guide to customizing a program to address the specific
needs of a unique community, establishing the goals of the program, formulating and
implementing tree risk management strategies, and evaluating the program’s effectiveness.

Chapter 3 begins a series of chapters that provide details on how to assess, prevent, and
correct trees that may be hazardous. Chapter 3 provides a detailed examination of tree defects
that can create hazards, and the methods used for assessing trees for hazard potential. The
chapter also provides information on tools that can be used to assist staff workers responsible
for tree risk assessment, and provides examples of two evaluation forms and systems that can
be used to document tree inspections. Examples of tree defects and risk forms and systems
were selected to depict tree species and conditions that occur in the Northeastern U.S.

In Chapter 4, sound practices are described that will help to prevent the development of
hazard trees and thus avoid the need to remove large numbers of trees because they become
hazards. The methods described include designing a species-diverse, uneven-aged urban
forest, matching tree species to site conditions, purchasing high quality nursery stock,
implementing proper tree planting and pruning techniques, and protecting of trees from
construction damage.

Chapter 5 provides details on the corrective options available once a tree is determined to
be an unacceptable hazard. The information provided will help communities to develop
strategies to correct trees that become hazardous, and also provides information on how to
convert dead and dying trees into desirable wildlife habitat, under certain circumstances.

This manual is provided in a three-ring binder format specifically to allow users to add or
update information, or to remove entire sections for use in the field. In particular, chapter 3
is designed to be used in the field to identify and assess hazardous tree defects.

Author

Joseph G. O’Brien
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USDA Forest Service

State & Private Forestry, Northeastern Area
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CHAPTER 1

+ Tree Risk Management
By Richard J. Hauer and Gary R. Johnson

Introduction

Risk management is a well-established concept
in the management of public spaces. Acceptable

Trees contribute to
levels of risk have been recognized or defined

increased quality of life in

for most basic infrastructure elements such as many communities.

sidewalks, curbs, streets, playgrounds, and utilities.

In many communities, these elements are assessed .
Y Some of the benefits of urban

and managed according to acceptable levels of e e (R )

risk that are specified within written policies or
enacted through management practices. Although
not all pot-holes can be immediately filled in,

not all heaving sidewalks immediately repaired,

e Energy savings from solar
shading and barriers to wind,

not all burned-out street light bulbs immediately * Rainfall interception and
replaced, a successful risk management program tempered release into surface
provides a community with a systematic approach waters,

to implement corrective actions within a reasonable .
* Increased usable life of those

time frame. asphalt streets that are shaded,
—I_ An urban community consists of both the gray  Reduced air pollution through
infrastructure (buildings, streets, utilities) and the leaf uptake of pollutants,

green infrastructure — the urban forest. Although

gray infrastructure has long been assessed and * Increased property values,

monitored for acceptable levels of risks, green « Positive effects on the

infrastructure has for the most part not received psychological health of people,

the same subjective evaluations. The concept of

considering or evaluating risks in the context of * Less crime in treed areas, and
location and condition is less applied with the
green infrastructure. Trees are labeled either as * Wildlife shelter and food

“hazardous” or not. “Weeds” are acceptable or not. (habitat).

The urban forest is an integral part of a community’s infrastructure, and trees often dominate
the landscape or at least are the most visible part of it. Urban trees contribute to increased
quality of life for many communities and their residents. Most people prefer to live, recreate,
and work in communities of healthy and well-maintained urban forests (Dwyer et al. 1989,
Schroeder 1990, Dwyer et al. 1991). Considerable research documents that people not

only prefer to recreate in well-maintained parks with trees, but are willing to pay extra for
the privilege (Dwyer et al. 1989). Safety, or at least the perception of safety, is paramount if
urban forests are to be used and enjoyed (Schroeder 1990).

Healthy trees and urban forests contribute to the overall value of property. As much as 10 to

—I_ 30 percent of residential property values can be assigned to the entire landscape that includes
trees (CTLA 2000). There is also a significant difference between the appraised value of



wooded parcels and divided lots that
typically sell for more than undeveloped
properties without trees. Homeowners
regularly invest a significant amount of
money in the maintenance of their own
landscapes. Businesses and homebuyers
are drawn to areas with healthy, well-
maintained urban forests, commonly
describing those areas as more desirable to

live in because they feel these areas appear & x 2 E g Al

; o’ s e :
n?ore afﬂueflt’ Saféfr’ and communicate a Figure 1.1 - Much of the catastrophic damage and tree
hlgher quahty of life. loss that results from natural loading events is inevitable

when structures and trees are placed in close proximity.

Trees also are one component of an urban infrastructure that appreciates in value. As

trees grow, their monetary value increases and their ecological benefits (e.g., storm water
management, shade and energy conservation, air pollution amelioration) increase. For
example, in Chicago it was determined that it takes 9 to 18 years before a discounted
benefit-cost ratio approaches 1 (McPherson 1994). When the benefit-cost ratio equals 1,
the accumulated value that trees produce is equal to the costs of planting, establishment,
and care. Thirty-year-old trees near homes were predicted through mathematical models
to produce 3 times greater value than all costs involved over 30 years. That means if it cost
$1,000 to plant and care for a tree over 30
years, the gross value or benefit to society
would be $3,000.

The value people place on their urban forest
can be demonstrated following storms such
as hurricanes, ice storms, and wind storms
where significant tree damage and loss
occurs. Residents often mention tree loss as
one of the greatest impacts from storms. In
fact, over 30 percent of residents indicated
this following Hurricane Hugo in 1989

Figure 1.2 - Many conditions make trees susceptible to
(Dwyer et al. 1991). storm failures, including decay,

Trees may also have negative impacts, for
instance, messy fruits, allergenic properties,
and infrastructure damage (e.g., damage to
sidewalks). Trees or tree parts can fail and
cause damage or personal injury, particularly
during natural loading events such as wind,
ice, and snow storms (Fig 1.1). The failure
of limbs or entire trees, however, is often
predictable, detectable, and preventable (Fig
1.2-1.4).

Figure 1.3 - codominant leaders.



—I_ Management of Tree Risk

Community managers have the
responsibility to create and maintain

a safe and useful urban forest for their
constituents. Urban foresters need the
training and expertise to recognize varying
levels of risk, and to manage the forest at
an acceptable level of risk. There have been
significant advances in decay-detection

equipment, and formulas and guidelines
for assessing hazardous trees. Modern Figure 1.4 - and root system dysfunctions.
techniques and procedures can be used to

minimize the risk of damage to property and personal injury associated with tree failure.

Tree risk management involves the process of inspecting and assessing trees for their potential
to injure people or damage property. Traditionally the term “hazard” (or hazardous) has been
used in the context of evaluating trees for their failure potential. To many people, “hazard”
suggests trees at immediate risk for failure. In this guide, “hazard” trees are defined as trees
with structural defects that may cause the tree or tree part to fail, where such a failure may
cause property damage or personal injury. Trees will vary, ranging from low- to high-risk for
failure and may require attention immediately or in the near future. The threshold of risk
acceptable to liable parties is dependent upon their policies and objectives. Trees that surpass
—I_ the level of acceptable risk are hazards from a programatic viewpoint. An understanding of
tree and forest biology is also an integral component of any tree risk management program.

The perception of safety or acceptable levels of risk is equally or sometimes more powerful
than the reality of the condition of a tree and the situation that it is growing in. Community
leaders, employees, and residents that do not have forestry backgrounds often make forestry
decisions that are based on local politics, emotions, and perceptions of safety. In order to
make objective, science-based decisions on the safety of trees and the urban forest, individual
trees and site conditions need to be evaluated for the level of risk that they do — or do not
— present.

Liability and Risk
Community leaders and decision-makers must consider the perceived public liability for
tree damage and injury claims. In the extreme, trees are excluded from public rights-of-way
to minimize public exposure. In the risk management field this is called risk avoidance. In
these cases the public benefits that trees provide, which usually outweigh the perceived costs,
are not delivered to the community. Other communities postulate that tree populations can
be managed to have zero risk. The leaders of communities in this case do understand the
benefits that trees provide and reduce the overall potential urban forest value through their
attempts to attain zero risk (which may not be possible). Attempts to attain zero risk often
become costly over time, due to premature tree removals, more frequent tree replacements,

| and loss of benefits that mature trees provide.



Low- to high-risk scenarios only arise when damage or injury can occur. People or property —I_
in proximity to a tree at risk for failure are targets. A target must be present for risk of injury

or property damage to occur. The tree that loses a limb at a location where no property

damage or personal injury could occur poses zero risk. In developed areas, the chance that

there are zero-risk situations is low, due to common interactions among people, property,

and trees. However, human interactions and the probability and level of risk potential vary

greatly across the urban landscape. Areas with frequent human activity and higher-valued

property present a greater risk potential than the center of a wooded area in a park. Strategies

to reduce the risks trees pose to public safety include:

e Moving the target

o Correcting the tree (pruning or cabling and bracing the defect)
o Converting the tree to a wildlife tree

o Closing the site

e Removing the tree

Communities that choose to manage tree risk through the development of a tree risk
management plan can expect many benefits, including:

e Lower frequency and severity of accidents, damage, and injury
o Fewer expenditures for claims, and legal expenses
e Healthier, longer-lived trees _I_

e Overtime, fewer tree removals annually.

Developing a Tree Risk Management Plan

Managing tree risks involves the incorporation of a tree risk management plan into the
overall urban forest management master program. The tree risk management plan should be
fully integrated with tree planting and tree pruning programs, and share a common goal of
promoting healthy and structurally sound trees. The plan should focus on the prevention and
correction of high-risk tree defects, and provide a written, systematic procedure for inspecting
and evaluating potentially hazardous trees, and implementing corrective treatments. Chapter
2 provides comprehensive information on designing a tree risk management program.

The cost of the program should be weighed against the potential loss. Cost-benefit analysis
can be used as a tool to evaluate the cost effectiveness of programs in relation to program
costs and current and future benefits from healthier trees less prone to failure and costs
associated with cleanup, repair, and reforestation.

The process of developing, implementing, and maintaining a tree risk management program

is often a political process that is ideally designed to do what’s best for the community. The

political process results from the interaction among the tree management professionals,

citizens, and decision-makers such as city managers, city council, mayor, city attorney, and

others. All of these stakeholders should be involved in the tree risk management program

development. A mutually-developed policy encourages learning, understanding, and —I—

acceptance.
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The policy needs to clearly articulate who does what, what methods will be used, and what
resources are available (e.g., people, equipment, and dollars). The responsible agency needs
to sign and support the policy. Personnel who administer the tree risk management program
need to be supported in their assessments of trees and recommendations. Resources and
training of personnel are vital. Conflicts with individuals affected by hazardous trees should
be handled fairly. If necessary, procedures should be in place to allow the input of affected
citizens.

Reasonable Care and Safety

Communities have differing opinions and policies about who is responsible for the care of
trees on and abutting public property. Some communities have left the care of public trees

to the property owners whose land abuts the tree lawn. Trees within a parkway in front of a
house are an example. The responsibility of care passed onto these property owners through
either ordinance, policy, or inaction, under most cases probably does not absolve the public
entity associated with the trees from liability if damage or injury occurs. Courts have upheld
that the absence of a program to maintain trees does not absolve the responsibility to provide
safety to others.

The concept of reasonable care of trees to provide public safety is often cited as a standard to
follow with trees. Further, the scientific understanding of trees and how they grow and fail
has increased dramatically in recent times, and thus the professional level of expected care
has increased. Defining reasonable care, however, varies among towns and states and is often
defined by lawyers and courts rather than those who understand trees. A proactive stance

for a community would be to define what is reasonable, rather than letting it be defined by
default, possibly by someone or a group that is not knowledgeable in the subject.

An ounce of prevention is worth a pound of cure. Healthy, sound, and sustainable tree
populations require expenditures of resources. The paybacks, however, are healthier,
longer-lived trees, fewer significant insect and disease problems, and minimized risks from
failing trees. A tree risk management program, therefore, should be considered an integral
component within a comprehensive, urban forest management program.

Developing a written policy is the beginning of defining reasonable care. Regularly scheduled
tree inspections to assess potential and real problems (e.g., species, structural defects,

size, location) within the tree population, and evaluation of management resources (e.g.,
personnel, seasonal activities, monetary resources) are the next steps. Given the current

tree population and available resources, what can be done to reduce trees at risk for failure?
Management strategies should be established that address high-risk trees on a priority basis,
through either tree removal or corrective pruning of defective parts. Plans that meet these
goals should be implemented through use of current resources, or the allocation of additional
resources.

Tree Risk Management - 9



Summary
All trees have a varying level of risk for failure. On the extremes, trees rated as low in their —I_
risk for failure can fail during extreme windstorms, while highly defective trees and tree parts
can fail during calm days. Trees vary in their level of risk for failure and trained people can
best determine these risk ratings. The overall goal of a community tree risk management
program is to reduce the risk for injury and damage to people and property to levels that are
considered acceptable in accordance to city policies and practices. The remaining chapters
will discus how to develop a tree risk management program, criteria important for assessing
tree risks, ways to prevent and minimize future tree risks, and acceptable methods for
correcting defects in trees. Initiating a tree risk management program is an important step
in developing effective tree management programs, and community tree populations that
maximize public benefits and minimize community liability.
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CHAPTER 2

Community Tree Risk Management:

Program Planning and Design
By Jill D. Pokorny and Jana S. Albers

Introduction

Most of us have witnessed the destruction Urban Community Forestry Program

a tree can cause when it falls and strikes

a physical structure. We have all heard

about cases of personal injury and Tree Risk Management
Program

death caused by a falling tree or branch.
Without question, trees can become
hazardous over time and come to pose

significant risks to personal safety and
& p ty Tree Pru

property. A key issue facing communities Mainge
r

Planting
ram

is how to manage the urban forest,
both from an ecological standpoint of
promoting resource health, and from
a public safety standpoint of ensuring

. . Emergency Response
reasonable care is being taken to manage Program
the public safety risks associated with

h trees. The best f
azardous trees ¢ best way fora Figure 2.1 - Tree risk management should be fully

community to confront this issue is integrated with the tree planting, tree pruning and
to develop a tree risk management maintenance, and emergency response programs.

program. The program should focus on

the prevention and correction of hazardous tree defects, and provide a written, systematic
procedure for inspecting and evaluating potentially hazardous trees. Tree risk management
programs should be designed to complement a community’s overall street and park tree
management program goals, and should be fully integrated with the planting, tree care
maintenance, and emergency response programs (Fig 2.1).

Historical Perspective

Gaining an historical perspective of how and when trees fail can provide key insights into the
successful design of a tree risk management program. History documents that most trees fail
during storm events, and every year countless storms rage through the United States. These
storms and associated tree failures cause deaths and billions of dollars in property damage
annually. Severe storms can also cripple community public service and emergency response
systems. As destructive as these storms are, valuable lessons can be learned from them. Post-
storm surveys of damaged trees provide forensic evidence about tree failure patterns and
structural defects that are commonly associated with tree failures. By knowing more about
how and when trees fail, we can more accurately assess the degree of risk associated with
specific tree defects, and make well founded tree risk management decisions.

Post-storm surveys strongly demonstrate the value of investing community resources to
prevent the formation of structural defects through proper tree planting and pruning



Figure 2.2 - Planting trees too deeply is a primary cause
of lower stem decay and subsequent failure. Note there is
no root collar flare visible at the base of the trunk. Properly
planting this tree so the root collar was level with the soil
surface could have prevented this stem failure.

practices, and to inspect trees on a regular basis to
detect, assess, and correct hazardous tree defects before
they cause tree failures. Aerial and ground examination
of trees damaged by Hurricane Andrew (Florida

1992) revealed that inappropriate species composition
and improper planting and maintenance practices

in urban and suburban areas resulted in extensive

and unnecessary tree losses and associated property
damage (Dempsey 1994). Field observations following
the January 1998 ice storms that struck northern

New England, New York, and eastern Canada noted
that branch breakage and overall tree damage was
much less on trees that were well pruned and well
maintained. Johnson and co-workers (1999) found
that 84 percent of the trees damaged during high wind
storm events had pre-existing defects that resulted in
tree and branch failures. They found that most of the
pre-existing defects that contributed to tree or branch
failure could have been prevented through proper tree
planting (Fig 2.2) and pruning practices (Fig 2.3), and
could have been detected and corrected if the trees had
been inspected for the presence of hazardous defects
(Fig 2.4).

Although storms are commonplace, and the risks
trees pose to public safety are often high, many

Figure 2.3 - Weak branch unions and the
presence of included bark (darkened stem
tissue where the old branch union existed)
are leading causes of branch failures. Early
Jformative pruning could have prevented
this bmnc/]ﬂ) Jailure.

Figure 2.4 - Regularly scheduled tree risk
inspections are a valuable tool to detect,
assess, and correct hazardous defects, before
the tree fails.

communities operate under a mode of crisis management when it comes to tree care

maintenance and correcting/removing trees with hazardous defects. Information from many
U.S. cities shows that the cost per unit of maintenance is generally twice as high with crisis

_I_



management than it is when
maintenance is performed on a
scheduled or programmed basis
(World Forestry Center 1993).
Few communities are adequately
prepared to deal with the prospects
of removing and storing tons of
tree debris, surveying remaining
trees for hazardous defects, and
implementing corrective tree care
treatments. In addition to higher

maintenance costs, relying on crisis

management may lead to injuries or Figure 2.5 - This vehicle was injured jy the fallen tree in the
background. Note the presence of included bark on the trees stem

deaths caused by falhng haza‘rdous (darkened stem tissue where the old branch union existed) that led
trees or branches, and result in to the branch fuilure.

huge litigation costs.

Lessons Learned

History teaches us that properly
maintained trees develop fewer
hazardous defects and pose less
risk to public safety. Communities
can avoid crisis management and
establish tree risk management
plans that are designed to prevent
and correct structural tree defects,
before they become hazardous. (e
This management approach LR

requires community leaders and Figure 2.6 - After major storm events, many trees must be
removed, replacement trees planted, and extensive sidewalk
reconstruction is often necessary.

residents to recognize that tree risk
management is an issue critical

to public safety, and similar in
importance to other essential
public services such as traffic light
maintenance, roadway construction
and repairs, sewage disposal, and
clean and abundant drinking
water. It requires communities

to view tree risk management as
an investment that can literally
save lives (Fig 2.5), and reduce

the catastrophic impacts of future

storms on community budgets (Fig 3

2.6) and the health of the urban Figure 2.7 - Major stem or limb failures cause large wounds that
forest (Fig 2.7) result in poor tree architecture and predispose trees to wood decay.
ores lg /).




Most street and park tree management plans or master street plans state the need to remove —I_
high-risk or hazardous trees (standing dead or nearly dead trees) as a top priority, but fail to

identify a process to systematically detect, assess, and correct hazardous defects in trees. A

tree risk management program fills this information gap and provides the community with a

systematic approach to accurately identify moderate to high-risk trees, and initiate the timely

removal or corrective treatment of hazardous trees. A tree risk management plan integrating

sound tree planting and tree care maintenance practices, regularly scheduled tree inspections,

and the timely implementation of corrective maintenance actions will prevent or correct

many structural defects, before the trees become hazardous to public safety.

A tree risk management plan fills this information gap and provides the
community with a systematic approach to accurately identify moderate to high-
risk trees, and initiate the timely removal or corrective treatment of hazardous trees

A tree risk management program should complement a community’s emergency response
plan by increasing the community’s level of storm preparedness and its ability to respond
rapidly to a natural disaster. Most communities have some sort of plan for responding to
emergencies and for taking immediate action to address life-threatening situations and to
clear away debris and downed trees that block emergency access routes and medical facilities.
However, few communities are prepared to conduct post-storm surveys to assess the extent
of damage to the remaining tree population, and to effectively manage the public safety risks
associated with highly hazardous trees in need of immediate removal or corrective pruning.
Post-storm tree damage surveys should be a top priority after a major storm, and should —I—
be conducted by staff or contractors trained in tree damage assessment and risk evaluation
methods. Authors of various crisis management texts stress the paramount importance

of having emergency response teams in place and trained before a crisis hits. If a tree risk
management program exists, the community will have a tree risk evaluation system in place,
and a ready source of trained staff or contractors to conduct post-storm tree damage and risk
surveys.

This chapter will outline a process that communities can use to design a comprehensive

tree risk management program for trees located on public property. We will discuss how to
customize the program to address specific needs and fiscal resources within the community,
establish program goals, formulate and implement tree risk management strategies, and
evaluate program effectiveness. We will follow the basic format of a planning model
suggested by the International Society of Arboriculture (ISA), with proven success in the
development of effective urban forest management plans and programs. This planning model
poses four core questions and identifies key steps to address the core questions. We modified
the model by adding three steps that are specific to the subject area of tree risk management.
The modified planning model is as follows:
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—I_ Tree Risk Management Program Planning and Design:
A Ten Step Approach

What Do You Have?

Step 1. Assess the tree resource
Step 2. Review current tree management practices
Step 3. Assess fiscal and human resources available to manage the tree resource

What Do You Want?

Step 4. Identify program goals
How Do You Get What You Want?

Step 5. Formulate a tree risk management strategy
Step 6. Prioritize inspection and corrective action needs
Step 7. Select a tree risk rating system
Step 8. Write a comprehensive tree risk management program policy
Step 9. Implement a tree risk management strategy
Are You Getting What You Want?

_I_ Step 10. Evaluate and revise

What Do You Have?
Step 1. Assess the Tree Resource

Recently collected tree resource data is essential for the development of a realistic
and useful tree risk management plan. Baseline information on general tree location,
species, size class, and condition (percent canopy dieback); maintenance needs; and
available planting sites is needed to provide a snapshot of the current condition of
the tree population and to identify key public safety issues and tree maintenance
needs. This information supplies a framework for developing a successful tree risk
management strategy that is tailored to the specific resource needs of the community,
and provides a basis for estimating program costs and developing budget requests.

A complete tree inventory provides the most accurate data. However, a complete
tree inventory is not necessary to collect the baseline data needed for this step, and
the high cost of conducting one can be avoided. A partial inventory that surveys a
representative sample of the total tree population can quickly and accurately provide
an estimate of the total number of trees, species composition, and size and condition
classes of an urban street population (Jaenson et al. 1992). A partial inventory offers
communities with limited budgets a practical and cost-effective method to assess tree
resources.

Identify tree maintenance needs and costs. Compiling and analyzing tree
inventory data provides a mechanism to identify tree maintenance needs such as
tree removals, pruning, and replanting, and to determine costs associated with

—I_ implementing needed tree maintenance practices. Corrective tree maintenance needs
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can be estimated from tree inventory data based on the percentage of trees in need —I_
of removal or pruning, and the number of available planting sites. The total cost for

the community tree population can be projected by establishing an average cost per

tree for each maintenance action, and multiplying that cost by the number of trees

needing each maintenance action.

Obrtaining accurate cost estimates can be difficult because the average unit cost for
each maintenance practice can vary significantly within a geographic region, due

to local differences in the cost of materials, labor and equipment, staff training,

and overhead administrative expenses. Also, individual tree and site characteristics
must be factored into the cost of planting, pruning, or removing trees. For example,
proximity to electric wires, buildings, and sidewalks; moderate to high traffic
volumes that require additional workers; and the presence of major decay within
the tree are all factors that make pruning or felling operations more difficult, time
consuming, and expensive.

The best way to estimate program costs is to use cost figures that are representative

for your specific locality and program. If your community has a tree planting and

maintenance program in place, break down program costs into major program areas

such as planting, pruning, and removals, and look at the average cost per tree for

each maintenance task over an extended period of time. If a community lacks the

ability to track tree maintenance costs, does not have a tree planting or maintenance

program in place, or is considering the option to subcontract tree maintenance work,

the best guide will be to solicit bid prices from at least three local contractors for each

maintenance task, and use the median bid price. Contacting nearby communities

that have tree care programs and similar populatlon size may also provide valuable —I—
information on tree planting and '
maintenance costs that are representative
for your local area.

Identify tree removal and disposal
costs. The percentage of total trees
surveyed with extensive or total canopy
dieback provides an estimate of the
number of very high-risk trees that need
to be removed (Fig 2.8). Tree removal

is typically the most expensive tree
maintenance operation on a per tree
basis. Costs are based on tree diameter
and size, tree density, accessibility factors
such as proximity to overhead utility
wires, sidewalks, and buildings, and high
roadway traffic volume levels. Factor
costs associated with stump removal and
wood waste disposal into the budget.
Explore opportunities to sell the wood to
offset removal and clean-up costs. Recent
publications provide useful information )
on successful community wood waste

disposal programs (Bratkovich 2001), and 3

guidelines for marketing SaWIOgS from Figure 2.8. This tree has extensive crown

street tree removal and municipalities dieback, with decayed and broken major limbs. |
(Cesa et al. 1994). 1t is a high-risk tree that should be removed.
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Managers can identify high risk, problematic tree species by reviewing the percentage
of total trees surveyed with extensive or total canopy dieback, broken down by tree
species and diameter. Identify high-risk problem species within the tree population,
and conduct more frequent risk inspections in areas of the community where
problem species occur in high densities.

Identify pruning needs and costs. Tree inventory data that includes reccommended
maintenance actions provide an estimate of the number of trees in need of corrective
pruning. Pruning costs are based on tree age and size, tree density, and accessibility
factors such as proximity to overhead wires, sidewalks, buildings, and high roadway
traffic volume levels. A comprehensive tree risk management plan includes an
assessment of pruning needs, including therapeutic pruning to correct existing
structural defects and maintenance pruning to prevent the formation of structural
defects. Estimated pruning costs can be viewed as a shared cost between a tree risk
management program and a tree planting and pruning program.

Identify planting needs and costs. The number and location of trees to be

planted within the community can be determined from the tree inventory data, if
information on vacant planting sites was collected. Include planting sites that will
become available as other trees are removed. The average purchase cost per tree is
dependant on species, caliper, and nursery stock type (balled-and-burlapped, bare-
root, or container-grown), and on an average planting cost (dependent on materials,
equipment and labor costs). When estimating total planting costs, it is common
practice to multiply the nursery purchase cost by a factor of three (Petitjean 1997).

Generating quantitative data on tree maintenance needs will lend credibility to budget
requests and garner public support. For example, if you know there are 40 trees
within the community that are high-risk trees in need of immediate removal, there is
compelling evidence that a tree risk management program should be established to
increase public safety and potentially save lives. Stressing the public safety aspects of tree
risk management can help elevate its importance to the level of other essential public
health services such as such as traffic light maintenance, roadway construction and
repairs, sewage disposal, and clean and abundant drinking water.

Determine the value of the urban forest resource. Knowing the economic value of
the urban forest can be useful as a leveraging tool to obtain funding for programs and
departments responsible for community tree care. Municipal forestry programs compete
for funding with community services such law enforcement and fire protection, and the
development and maintenance of roads, sewers, and street lights. Most communities
document the monetary value of these public services, and elected officials are kept
aware of what it costs to maintain the value of these services and improvements. In a
similar fashion, the forestry department should document the monetary value of the
urban forest, and inform the public and elected officials about the costs required to
maintain its value and benefits. For example, when tree maintenance costs, including
periodic inspections of trees to detect hazardous defects, are shown as a percentage of the
monetary value of the urban forest, the cost of tree maintenance will compare favorably
with other public safety costs such as maintaining emergency access routes and roadways,
traffic lights, and sewage systems. Over time, properly maintained trees grow in value,
while most other urban assets decline in value.
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The most widely used method to assess the value of individual trees is a system —I_
developed by the Council of Tree and Landscape Appraisers (CTLA), described in

their handbook entitled Guide for Plant Appraisal (CTLA 2000). Copies of this

handbook may be obtained by contacting the International Society of Arboriculture,

PO Box 3129, Champaign, IL 61826-3129. The CTLA appraisal method involves

the establishment of a base value for a landscape tree, as determined by local tree

replacement cost figures. The base value is a maximum value and is modified by

multiplying by percentage factors for tree species, condition, and location. This

system relies on the following formula to compute tree values as follows:

Tree Value = Base Value x Species Classif cation (%) x Condition (%) x Location (%)

This method can be used to establish the value of more than one tree, making

it useful for determining the collective value of a community’s urban forest. For
collective value, the value of the average tree within the community tree population
is calculated rather than the value of every individual tree. Based on tree inventory
data and the total number trees surveyed, the average size (d.b.h.) replacement tree

is determined, and an average rating value for tree species, condition, and location is
calculated. These average values are then plugged into the formula above to calculate
the average tree value. The value of the average tree is multiplied by the total number
of trees inventoried, resulting in a total value for the urban forest (Petijean 1997).

Step 2. Review Current Tree Management Practices

The next step is to review current tree planting, pruning, and removal practices, and any
formal documents that affect tree care such as street and park tree management plans,
emergency response plans, or tree ordinances. Identify common goals that exist between —I—
programs, plans, or ordinances, particularly as they relate to promoting tree health and
increasing public safety. Explore ways to integrate efforts, strengthen effectiveness, and
leverage community support and funding. Eliminate duplication of efforts between
municipal departments, public utilities, and private contractors whenever possible.
This coordinated approach to tree risk management can eliminate duplication of
efforts between community tree planting and pruning programs. For example, as
part of regularly scheduled, systematic tree risk inspections, tree inventory data can
be collected along with tree risk data, and the need to conduct separate, periodic

tree inventory assessments can be eliminated. A small crew of individuals can

be trained to conduct tree risk inspections and collect tree inventory data. Data
relating to tree removals, pruning needs, and available planting sites can be shared
with the tree planting and pruning programs to direct and schedule the activities

of the tree planting and pruning work crews. Empower pruning crews to report

the location of all high-risk trees detected in the course of performing their daily
work to the tree risk management program. Give these “high-risk tree reports” high
priority, and implement corrective actions promptly. This integrated approach to

tree risk management provides the community with a way to continuously update
tree inventory data, eliminate the need to conduct separate, periodic tree inventory
assessments as part of the tree planting or pruning programs, and share tree resource
information between the tree planting, pruning, and risk management programs to
facilitate more effective scheduling of work crews.

Step 3. Assess Fiscal and Human Resources Available to Manage the Tree Resource

After the tree resource is assessed and corrective tree maintenance costs are estimated,
review the community tree care budget to see how these costs compare with the fiscal —I—
and human resources currently available to manage the tree resource. Compare the
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number of trees that are removed, pruned, and planted annually to the estimated
number of trees that need to be removed, pruned, or planted as identified in the tree
inventory survey. Determine the difference on an annual basis. Calculate cost projections
for the maintenance work needed, but not currently completed, based on the average
cost per tree for removal, pruning, and planting as discussed in Step 1. These costs reflect
“new” or additional funding that is needed to implement corrective tree maintenance
treatments, and should be included in budget requests.

In addition to estimating the cost of implementing corrective tree maintenance
treatments, factor in the cost of conducting regularly scheduled tree risk inspections. The
amount of time required to conduct tree risk inspections will depend on which tree risk
rating system the community selects to implement. Step 7 summarizes information on
the amount of time needed to conduct individual tree risk assessments for tree risk rating
systems that are designed for use in urban areas and currently published in the United
States. A small crew can be trained to conduct tree risk inspections. Many communities
opt to cross-train existing tree pruning or tree planting staff, and share costs between
programs. This can be a very effective way to reduce program costs and fully utilize the
skills of existing staft.

For most communities, limited budgets and personnel will require that the tree risk
inspections and maintenance tasks be implemented or phased in over a period of
years. Prioritize tree maintenance needs, identifying those that are most critical and
those that can be delayed with minimal impact on the public safety and tree health.
A process to prioritize tree maintenance needs and develop cyclic tree inspection and

implementation schedules is discussed in Step 6.

What Do You Want?
Step 4. Identify Program Goals

Establish a broad-based municipal working group to develop a community tree

risk management plan. The working group should be in place and active during

the entire program design process. It should bring to the table all groups that are
currently involved and those that should be involved with the management of the
community’s urban forest, public safety, and emergency services. Be inclusive rather
than exclusive as you establish the membership list for this working group. A tree risk
management working group will typically consist of:

o City Forester or tree warden

* Representatives from municipal departments such as public works, parks
and recreation, transportatlon, fire/police/ emergency services, planmng and
zoning, engineering, and the county attorney’s office, county commissioner’s
office, and the mayor’s office

o Tree service providers

e Dublic utility providers

e DPrivate citizens

e Media contact
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Local non-profit organizations, non-governmental organizations, and other public
agencies may also be involved, depending on the infrastructure of a particular
community.

The working group should define what a tree risk management program will
accomplish within their community. Establish program goals that address identified
community needs and identify management strategies that will produce measurable
results. Program goals are the tangible ends that the management strategy seeks to
achieve, and provide the basis for formulating, implementing, and evaluating the
management strategy.

There is little point in establishing a goal if there is no practical way of determining
whether progress is being made towards achieving that goal. For example, while it
is most admirable to seek to “protect the health and welfare of the community” or
to “improve the health of the urban forest,” such goals are very general and tangible
results are difficult to measure. However, establishing the goal of “reducing risk to
public safety and personal property by mitigating hazardous tree defects,” would
address a key public safety need. Tangible actions (e.g., establishing tree inspection
guidelines) can be taken, and progress can be measured by documenting the dates
when risk inspections are conducted and corrective actions are implemented.

Guiding principles and fundamental goals. Although a community tree risk
management program can have many goals, two guiding principles provide the
overarching context of most successful programs: Increase public safety by reducing
risks associated with trees that possess hazardous defects or visually obstruct traffic signs,
intersections, or street lighting, and manage the community tree resource to promote
tree health and sustainability

The two guiding principles of tree risk management programs are:
* Increase public safety
* Promote tree health and sustainability

Both guiding principles can be achieved through a two-tiered program that focuses
on the fundamental goals of 1) preventing hazardous tree defects through the
implementation of proper arboricultural practices that promote tree health and
structurally sound trees, and 2) correcting hazardous tree defects through the use of
a systematic process to accurately detect and assess hazardous defects, and implement
corrective actions within a reasonable time.

Other possible goals:

Goals and specific management strategies will vary by individual communities. They
should address specific needs that exist within the community such as identified tree
resource needs, staff and fiscal resources needed to implement a tree risk management
program, and the need to educate the public.

Other program goals that might be considered include:

e Hiring a full-time City Forester and/or other tree care staff needed to
implement a tree risk management program

e Promoting professional development of tree care staff through continuing
education programs
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e Developing educational outreach programs and demonstration projects to
increase public awareness of the need for and benefits of a community tree
risk management program

e Increasing awareness of tree risk management among municipal staff through
presentations and training sessions (This is NOT just for forestry staff;
everyone needs to be aware of the program.)

e Coordinating with public utilities to promote proper pruning and the
selection of smaller stature tree and shrub species for planting under utility
lines

e Establishing a comprehensive wood waste utilization management plan that
focuses on implementing efficient and ecologically sustainable methods

How Do You Get What You Want?
Step 5. Formulate a Tree Risk Management Strategy

A tree risk management plan enables a community to prevent, detect, assess, and correct
structural defects in trees, before they endanger public safety or tree resource health.
Just as nothing in life is risk-free, every landscape and tree situation involves risk. The
goal of a tree risk management program should not be to strive for zero risk, since this is
unattainable. Rather, the goal should be to reduce the risks trees pose to public safety to
alevel that meets professional standards and demonstrates reasonable care. Management
strategies should address program principles and fundamental goals, implement actions
that address specific needs, and produce measurable results.

Consider actions to prevent hazardous defects. Sound arboricultural practices are
the best defense against development of hazardous defects. Choose species that are
suitable for the available planting sites, and implement proper planting techniques.
Chapter 4 (Prevention of Hazardous Defects) discusses criteria for selecting nursery
stock, species selection, and proper planting and pruning techniques. Once a tree is
planted, a program of early and regular tree pruning will prevent the development
of many structural defects, and reduce subsequent pruning, tree removal, and
replanting costs.

Consider actions to correct hazardous defects. A tree risk management plan

must provide the community with a systematic process to detect, assess, and correct
hazardous defects before they cause tree failures. Procedures to correct hazardous
defects in trees range from simply pruning out defective branches to the ultimate step
of removing the tree. Chapter 5 (Correction of Hazardous Tree Defects) discusses
specific corrective actions. Early detection and correction of tree defects will reduce
the number of trees that become hazardous and reduce subsequent tree pruning, tree
removal, and replanting costs.

Step 6. Prioritize Inspection and Corrective Action Needs

In all likelihood, a community cannot handle 100 percent of its forestry workload
each year. Limited budgets and personnel will require that tree inspections and
corrective actions be implemented or phased in over a period of years. The
community must carefully evaluate the condition of the community forest and
visitor usage patterns within public areas, and target the use of limited community
resources where they are needed the most— in the areas with the greatest risk to
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public safety. Communities should prioritize inspection and corrective action needs, |
identifying those that require immediate attention and those that may be delayed
with minimal impact on public safety and tree health.

Identify specific areas or situations that will be excluded from the program. For
example, trees located on private property are often excluded from the jurisdiction

of a community tree risk management program. The community must decide to
include or exclude borderline trees or trees abutting public property as part of the
program. Wooded areas located away from structures or trails, undeveloped green
belts or corridors, wetlands, or low use trails might be designated as “natural areas”
that will be excluded from the program and will not receive risk inspections. Some
tree risk management plans have made it a policy to inspect only trees that are greater
than 6 inches in diameter, since most documented tree failures occur in trees greater
than 6 inches in diameter.

We will discuss how to prioritize tree inspection and corrective action needs, based
on a process that 1) divides the community into tree risk zones, 2) establishes

tree risk inspection methods and schedules, according to tree risk zones, and 3)
implements corrective actions in a reasonable and timely manner. Both large and
small communities can effectively implement this process.

Divide the community into tree risk zones. To assist communities as they

prioritize inspection and corrective action needs, the community can be divided

into tree risk zones, ranging from zones where trees pose a very high level of risk to

public safety to zones associated with low public safety risks. Each zone is managed

and inspected on a defined schedule, based on the level of risk posed to public —I—
safety. For example, high-risk zones are scheduled to receive more frequent, in-depth

inspections, and tree maintenance work is performed on an expedited basis. A color-

coded map of risk zones, ranging from very high to low risk, can be developed for

use as a management tool for forestry staff, and as a visual aid for educating the

public about the levels of risk that trees can pose to public safety.

Determine the level of risk posed to public safety based on risk criteria that assess
roadway characteristics (type, traffic volume, and congestion patterns); public use
and occupancy patterns (high, moderate, and low) within public areas; and tree
resource characteristics including tree condition (risk rating, age, and density), and
location factors such as branch interference with pedestrian traffic or utility lines,
and root interference with sidewalks. For example, high-use parks and playgrounds
should always be considered high-risk zones based on high public use patterns and
the presence of relatively large tree populations. Inspect these areas frequently and
implement corrective actions on an expedited basis. Similarly, consider trees or tree
branches that obstruct pedestrian and/or vehicular traffic very high risk, and dispatch

maintenance crews immediately to perform clearance pruning as soon as the problem
is identified.

Analysis of tree inventory data can be an effective tool in identifying high-risk

zones within the community tree population. For example, if high winds caused

tree damage within the community, analyzing tree inventory data that includes tree

condition and general location variables can identify storm-damaged areas. Designate

storm-damaged areas as high-risk zones, and direct maintenance crews to conduct

post-storm tree risk inspections as a top priority. Similarly, a neighborhood with a

large number of mature or over mature trees might be red-flagged as a high-risk zone —I_
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in need of more frequent risk inspections and more extensive corrective pruning. If
the community has compiled a list of “problem” tree species (species with the highest
rates of tree failures, storm damage, structural decay, repetitive crown dieback,

or a short life-span), target neighborhoods or areas that contain a high density of
“problem” species to receive more frequent risk inspections.

Identify criteria to define tree risk zones. Below are criteria that can be used to
establish and map risk zones within a community.

Criteria to Establish Tree Risk Zones (See Table 2.1)

o Roadway characteristics: Prioritize according to key public safety issues such
as emergency accessibility, and traffic volume and congestion factors. Top
priority areas include:

* Emergency access routes
 Congested intersections
* Major detour routes

* Roadways or intersections where tree branches obstruct visibility of
traffic signs or stop lights, or physically obstruct pedestrian or vehicular

traffic
* Streets that have had major reconstruction or underground utility work

* Main thoroughfares

e Public use and occupancy patterns: Prioritize according to importance
to public safety (fulfilling emergency and medical needs) and occupancy
patterns. Top priority areas include:

* Emergency and medical facilities, handicap access areas
* Extensively used public areas and buildings

* Neighborhoods with high population densities

e Tree resource characteristics: Prioritize by tree condition factors such as
high average risk rating, areas with older or dense tree populations; and tree
location factors such as branch interference with pedestrian or vehicular
traffic, utility lines, or root interference with sidewalks. Top priority areas
include:

* Areas with a high proportion of high to very high tree risk ratings,
as determined by the preliminary inventory survey data, tree risk
inspections, or “hazard” reports submitted by the public of city staff

* Areas severely damaged by storms
¢ Areas with old growth trees
* Areas with high a density of “problem” tree species

* Areas with root injury caused by sidewalk or road construction
* Areas where tree roots interfere with sidewalks and cause buckling




Table 2.1 provides an example of a color code system and includes examples of
roadways, public buildings and use areas, and tree resource characteristics within
each tree risk zone category. Very high-risk areas (color coded in red) include
emergency access routes, medical and emergency facilities and shelters, school
playgrounds, permanent structures, and drive-in campsites within high-use parks.
High-risk areas are color coded in orange; moderate risk areas in yellow, and low risk
areas in green.

Table 2.1. Tree risk zone categories; color codes; and examples of roadways, public buildings and use
areas, and tree characteristics that pertain to each tree risk zone.

Categories

Very High
Hazard

High
Hazard

Hazard Zone

Color
Codes

Orange

Examples

. Emergency access routes
. Medical and emergency facilities and shelters,
handicap access areas
. School playgrounds
. In high-use parks/public areas: permanent structures
and drive-in campsites
. Individual trees or neighborhoods with very high-risk
tree characteristics such as :
» standing dead trees or those with very poor
condition class ratings
» severely storm-damaged trees
 trees that visually obstruct traff ¢ signs, stop
lights, or security lights
» tree roots causing severe sidewalk buckling

ook wn

Main thoroughfares: congested intersections and
visually obstructed traff ¢ signs and stoplights
High-use parks, playgrounds, and picnic areas
Golf courses
Parking lots adjacent to high-use public areas
Bus stops along high-use thoroughfares
Individual trees or neighborhoods with high-risk tree
characteristics such as:
» old growth trees
* high density of large diameter, mature, or
“problem” tree species
 root injury caused by sidewalk or road
construction
» storm-damaged trees

Moderate
Hazard

Low
Hazard

Yellow

Secondary roadways: congested intersections and
visually obstructed traff c signs and stoplights
Neighborhoods with a moderate density of large
diameter, mature or “problem” tree species
Moderate-use parks, playgrounds and picnic areas
Parking lots adjacent to moderate-use areas

w

Low-use roads and public areas with dispersed
recreation

Open areas, woods, riparian zones, and peripheral
areas with limited use or access

. Neighborhoods with a low density of large diameter,
mature, or “problem” tree species
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Map tree risk zones. The next step is to develop a color-coded map of the
community that highlights designated tree risk zone categories. This map will
serve as a handy visual reference of tree risk zones within the community, and will
be useful in establishing inspection schedules and tree risk assessment methods.
Start by constructing a map of the community that contains the roadway system,
public buildings, and public use areas. Many city departments have developed
computerized data layer or Geographic Information System (GIS) files that
contain the information needed to map tree risk zones within the community.
For example, the transportation or public works department often has maps or

Risk Zone Map of
Grand Rapids
Minnesota

B
o i ]
W maeen

complex

[l Very high hazard zone
[] High hazard zone
[ |Moderate hazard zone

[ Low hazard zone

Figure 2.9. Color-coded risk zone map of Grand Rapids, Minnesota. Very high-risk areas
(color coded red), and high-risk areas (color coded orange) represent areas that should receive
[frequent risk inspections, using in-depth inspection methods, and where corrective actions
should be implemented on an expedited basis.




data layer files of the roadway system and traffic volume and congestion levels.
The department in charge of planning and zoning will have information on the
location of public buildings such as hospitals, fire, police, and other emergency
medical facilities; schools; libraries; city administration buildings and community
centers; and public use areas such as golf courses, city parks, and swimming areas.
The parks and recreation department will have information on the location and
usage patterns of public parks and other recreational areas. If computerized data
files are not available to construct a community map, work from a standard city
map of the roadways, manually identify public buildings and high use public use
areas, and color-code these features on the map, using a different color for each
tree risk zone. Using stick pins of various colors to mark the map works well and
allows the map to be updated easily to reflect changes in risk levels. Figure 2.9 is a
manually generated map that illustrates tree risk zones, using the above mentioned
color-code system, for the city of Grand Rapids, Minnesota.

Update the community tree risk zone map to reflect significant changes within

the tree population, roadway traffic patterns, or public use patterns. Keep up to
date on the incidence of very high-risk trees. Mark very high-risk trees that are
identified during ongoing tree risk inspections or post-storm damage surveys, or
that are reported by tree planting or pruning crews with red pins on manually
produced maps or color code these areas red on computer generated maps. Remove
the red pins or color coding when corrective actions are completed. Delineate
neighborhoods that have a large number of storm-damaged trees on the map until
corrective actions are completed. Some communities red-code neighborhoods with
large, mature trees that have undergone sidewalk reconstruction projects because
severe root severing has occurred and the risk of tree failure is very high. Roadway
repair or construction projects that result in serious congestion traffic patterns

problems should also be tracked and coded appropriately.

Establish tree risk inspection methods, according to tree risk zone categories.
Tree risk assessments estimate the degree of risk associated with a given tree to

fail and potentially injure persons or damage property, and should be capable of
measuring risk levels ranging from low to very high. Within a tree risk management
program, implementation of more than one inspection method may be useful.
In-depth inspection methods that examine the full range of tree defects and site
conditions present are most useful when conducting risk assessments to determine
the likelihood of a tree to fail and strike a target. Less intensive methods can be
effective tools for identifying very high-risk trees and pinpointing high-risk zones
within the community, and for conducting post-storm tree damage surveys. We will
describe two basic methods: 1) walk-by (individual tree) inspections and 2) drive-by
(windshield) inspections, and discuss the appropriate use of each of these methods
within the context of a tree risk management program. See Table 2.2

Walk-by (individual tree) inspections. This method requires inspectors to
walk through an area and rate individual trees for their potential to fail, based on
the presence of defects, evaluation of targets, and other site conditions. All trees
located within striking distance of a target receive a 360-degree visual inspection.
Diagnostic tests are performed as needed.
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—I_ Strengths of walk-by inspections. Walk-by tree inspections represent an in-depth
evaluation method that provides the level of information necessary to make
cumulative decisions about tree defects, site conditions, and the level of risk
associated with a given tree to fail and strike
a target. To accurately assess the potential
risk that a tree will fail, it is important to
thoroughly examine the tree and determine
the full range of defects and site conditions
that are present and could contribute to
tree failure. Tree risk assessments should be
capable of measuring a variety of risk levels,
ranging from low to very high, and should
include examination of all sides of the tree
including the rooting zone, root collar,
main stem, branches, and branch unions. A
360-degree inspection method is especially
critical when defects occur on only one side
of the tree and might be missed using the
drive-by/windshield inspection method. It is
not uncommon to find a tree that displays a
tull, green canopy and/or no major defects
when viewed from only one side (Fig 2.10).
The same tree, when viewed from the other
side, may reveal a serious wound with
extensive decay that causes the tree to be at a

—I— very high level of risk for failure (Fig 2.11).

Figure 2.10. This tree, when viewed
[from one side, displays no serious defects.

Walk-by inspections represent an inspection
method that provides communities with the
level of cumulative information needed to
conduct tree risk assessments within all tree
risk zones. They are the suggested inspection
method for conducting tree risk assessments in
very high, high, and moderate risk areas.

Defects can occur anywhere on a tree, an
inspection method that examines all sides
of a tree will provide the most complete
information to determine the potential
risk for that tree to fail

Weaknesses of walk-by inspections. Walk-
by inspections are more labor intensive
and costly to conduct than less intensive
methods such as drive-by surveys. Because
of the higher cost of implementing walk- Figure 2.11. The same tree, viewed
by inspections, it may be necessary to limit  from the opposite side, displays serious
their use to areas with the highest degree of ~ @efects: a large stem cavity with extensive
risk such as very high, high, and moderate decay. Th e"; ¢ d‘;ﬁ’m ;md 2/7 ¢ .;rm Cl’”/: h
—I— risk zones. This could be an effective way PIOXUTIILy %0 & Targer make if & very high

risk tree.



to streamline program costs and focus limited community resources to areas of
greatest risk.

Drive-by (windshield) surveys. This method involves inspectors visually scanning
trees for the presence of hazardous defects while traveling at slow vehicle speeds.

It is recommended that a follow-up individual tree inspection be conducted on all
trees noted by the drive-by survey to have hazardous defects present. Two people
should be present in the vehicle: one to drive and one to assess trees and record
data.

Strengths of drive-by inspections. Drive-by surveys are quick and easily
implemented, and can be a cost effective planning tool to provide preliminary
data on very high-risk trees and to pinpoint high-risk zones within the
community tree population. They can detect overt hazards such as standing dead
trees, trees with significant numbers of dead branches, or major tree architectural
problems visible from the road. They could be used as a scoping tool to conduct
a preliminary survey of the community’s tree resource and provide an estimate of
the number of highly hazardous trees. This information can be very valuable in
building community support and documenting the need to establish a tree risk
management program. As a supplemental survey tool, drive-by surveys can be
used to augment efforts to divide the community into tree risk zones, and assist
communities to focus the use of limited resources to the areas of highest risk.
Drive-by surveys could also provide a quick and timely response after storms to
identify areas where damage to trees occurred and where corrective actions are
likely to be needed. This is possible since many storm-damaged trees will have
defects in their crowns such as broken branches or cracked branch unions that
are visible from the road.

Under situations of limited community resources, it may be feasible to use drive-by
surveys to conduct tree risk inspections in low hazard zones and as a supplemental
survey method in moderate hazard zones during “off-years” when individual tree
inspections are not scheduled. Under conditions of extremely limited community
resources, some communities have made a short-term decision to exclude low risk
areas from the tree risk inspection program. In this case, tree risk inspections would
not be conducted within low risk areas, but rather informal tree risk observations
would be made as part of the ongoing tree maintenance program.

Weaknesses of drive-by inspections. Although drive-by surveys are an effective
method for conducting preliminary surveys or post-storm tree damage surveys,
their usefulness for conducting individual tree risk assessments is very limited.
Drive-by surveys collect incomplete data on tree defects, site conditions, and
potential targets because they rely on information inspectors collect during a
visual scan, while traveling in a moving vehicle, viewing only one side of the
tree. Many trees with hazardous defects will go undetected using this method
of survey. For example, drive-by surveys will not detect defects (overt or subtle)
that occur on the side of the tree facing away from the road. Additionally, more
subtle defects such as narrow cracks or girdling roots, even if they occur on the
side facing the road, may go undetected simply because they cannot be readily
seen from the road. Clearly, defects present in a tree, but not able to be observed
with a drive-by survey, can cause a tree to have a high risk for tree failure (Figs
2.12 and 2.13). The data collected with drive-by surveys is limited to what an
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—I_ inspector can readily see from the road,
and restricts the usefulness of this method
to the detection of very high-risk trees
that have hazardous defects visible from
the road. Within the context of a tree risk
management program, drive-by surveys are
best used a preliminary or supplemental
survey tool, not as a stand-alone tree risk
assessment method.

Establish tree risk inspection schedules
based on tree risk zone categories. Frequent
inspections are essential for a successful tree
risk management program. Tree structure and
vigor necessarily change over time since trees are
living organisms. Systematic inspections detect
and monitor potentially deleterious changes.

If tree inspections are not conducted on an
ongoing and regular basis, many hazardous
defects and situations will go undetected, and
the fundamental goal of reducing risk to public
safety cannot be met.

Figure 2.12. This tree, when viewed
[from one side, displays no serious defects.

In addition to improving public safety, frequent
tree risk inspections provide a continuous source
—I— of tree resource data, and can eliminate the need
to conduct separate, periodic tree inventory
assessments as part of the tree planting or
pruning programs. This integrated approach
establishes a foundation for making informed
management decisions, validating budget
requests, and documenting program success.

Tree risk inspection schedules, like tree risk
inspection methods, can be established
according to identified tree risk zones as
discussed in Step 6. High-risk zones should
be inspected frequently, using in-depth tree
inspection methods. Lower risk areas can be
inspected less frequently and may employ the
use of walk-by/individual tree inspections as
well as less intensive drive-by surveys. This
approach allows the community to target the Figure 2.13. The same tree, viewed
use of limited fiscal resources to the areas of Jfrom the opposite side, displays serious

k. In ions can be conducted at efects: a large stem cavity with extensive
greatest risk. Inspections ca

. . decay. These defects and the trees cl
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exception of times when snow cover prevents risk tree.
the examination of root conditions.

Table 2.2 outlines suggested minimum guidelines for inspection methods and
inspection schedules within a community tree risk management program. The
| suggestions contained in this table present a range of inspection options within most



Table 2.2. Suggested minimum guidelines for inspection methods and inspection schedules
within a community tree risk management program.

Hazard [ Color [ Timing of Suggested Comments
Codes Inspections Inspection Method
Categories
Annual Walk-by/
Very High Individual Tree
Inspections
1-2 years | Walk-by/
High Orange Individual Tree
Inspections
3-5years | Walk-by/ Consider conducting a
Individual Tree drive-by/windshield survey
Moderate Yellow Inspections on an “off-year” when
individual tree inspections
are not scheduled.
5-7 years | Walk-by/
Individual Tree
Inspections
Low o
Drive-by/
Windshield
Surveys
After Drive-by/ If potentially hazardous
All Rated Severe Windshield trees are detected, follow-
Zones Storms Surveys up with individual tree
inspections

The information contained in this table is offered as suggested guidelines and presents a range of inspection
options within most risk zone categories. Individual communities must assess their tree resource needs and
community resources, and adopt program guidelines that address their specific situation. Communities
should always seek professional legal advice when drafting specific language governing inspection methodology
and frequency.

risk zone categories. Individual communities must assess their tree resource needs
and community resources, and adopt program guidelines that address their specific
situations. It is critical to remember that the community is ultimately responsible for
maintaining the publicly owned tree resource and shouldering the liability that may
result from improperly caring for it. Not having funds to maintain the resource does
not absolve a community of this responsibility or accountability in lawsuits arising
from personal injury and property damage claims resulting from a fallen tree or tree
branch. Moreover, the cost of a judgment against the community or the defense costs
in a lawsuit could conceivably pay for a tree risk management program for many
years (Tate 1985). Communities should always seek professional legal advice when
drafting specific language governing inspection methodology and frequency to ensure
that professional standards are met and reasonable care is demonstrated.

Step 7. Select a Tree Risk Rating System
There are many evaluation systems that rate the risk of damage or injury posed by a
defective tree or tree part. Some systems define a numerical risk value, while others
are categorical and describe the level of risk on a scale ranging from “low” to “very
high.” The first tree risk rating systems used in the United States were developed for
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use in recreational sites and were based on tree failure information collected from
federal and state recreation areas within the United States. Some state and federal
agencies, including the U.S. Forest Service, the National Park Service, and the
Minnesota Department of Natural Resources have developed tree risk rating and
management program guidelines for recreation sites to reduce accidents caused by
tree failures (Paine 1971, Mills and Russell 1981, Wallis et al. 1980, Johnson 1981,
Albers and Hayes 1991). Later, tree risk rating systems were developed for use in
urban areas, and many of these “urban” systems were modeled after recreational site
systems and guidelines. To date, most published tree risk rating systems are designed
for use in recreational areas, but a few are designed for use in urban areas (Bartlett
Tree Expert Co. 1991, Matheny and Clark 1994, Colorado Tree Coalition 1999,
Hayes 2000).

In Chapter 3 (How to detect and assess hazardous defects in trees), two risk rating
systems (Minnesota DNR and U.S. Forest Service) are discussed as examples of
systems that have been successfully implemented in urban areas. No single risk rating
system is perfect or capable of adapting to all situations, nor is there one model
system recommended for all communities. For these reasons, this manual does not
recommend a particular tree risk rating system over another. A survey was sent to
the authors of tree risk rating systems/manuals, designed for use in urban areas, and
published in the United States. The survey consisted of ten questions that addressed
assessment methods and rating systems used for conducting tree risk inspections,
time required to conduct an assessment, and the level of training needed to prepare
field staff to conduct assessments. Survey questions were selected based on their
perceived usefulness to community decision-makers in selecting a tree risk rating
system suitable for their respective communities. Survey questions, and responses
provided by the respondents, are summarized in Appendix 1.

Regardless of the tree risk rating system selected, collect all information on a
standard form that summarizes the important aspects of the assessment. Store tree
risk assessment information so that data is easy to access, update, and retrieve. Most
communities can afford the cost of a computer that is capable of managing their

tree resource data. Most communities have chosen to use standard PC workstations
that may be connected to a municipal wide area network. There are many software
programs on the market that can store and manage tree resource data. Most
spreadsheet or database programs can be used for this purpose. Tree inventory
software programs are commercially available and can be very useful and cost-
effective if they do not need to be customized for your community’s needs. Whatever
computerized database system the community selects, it must be able to manage tree
risk assessment data as well as basic tree inventory data and generate management
recommendations. Useful information can often be obtained from communities that
have already established a tree inventory system or tree risk management program.

It may even be possible to purchase a customized spreadsheet or database program
from another community forestry program. Take care to ensure that the software is
compatible with databases within other city departments.

Although the up-front hardware and software costs are reasonable, they represent
only a portion of the total investment. The time and labor needed to update and
maintain a computerized system is substantial, and these costs should be factored
into budget requests. Consider the internal and external resources that will be
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necessary to automate the system. Internal resources include ongoing clerical —I_
support, hardware and software support, and staff training. External resources

include program development, program customization, report writing and network

administration.

Establish an
implementation schedule
for corrective actions.
Removal or immediate
corrective treatment of
very high-risk trees must
be the top priority within
any tree risk management
program (Fig 2.14). It

is not uncommon for

a community to have a
large number of high-
risk trees, particularly if a
tree inventory survey or

tree risk inspections have Figure 2.14. The removal or immediate corrective treatment
never been conducted or of very high-risk trees must be a top priority within any tree risk
have not been conducted ~ management program.

in recent years. For most

communities, limited budgets and personnel will require that corrective actions

be implemented or phased in over a period of years. In such cases, the question

becomes, “Which of the very high-risk trees should receive corrective treatment _I_
firse?”

Be prepared to explain the rationale for assigning treatments to trees identified as
hazardous. Clearly outline the methods used to identify high-risk trees, initiate
necessary corrective actions, and implement these actions within a reasonable

time frame. Numeric tree risk rating systems provide a justifiable way to prioritize
corrective treatments. Trees with the highest numeric risk rating are treated first, and
other corrective treatments are implemented later, according to decreasing numeric
risk ratings. If integrating the tree risk zone approach with a numeric risk rating
system, trees with the highest risk ratings within the highest risk zones are treated
first, followed by those within the moderate and low risk zones. Such a system
allows managers to identify the highest risk trees and implement corrective actions
on an expedited basis, and demonstrates an approach to implementing corrective
treatments in a reasonable and systematic fashion.

Step 8. Write a Comprehensive Tree Risk Management Program Policy

The community must write, adopt, and enforce a tree risk management policy

that specifies program goals, management strategies, and implementation steps

identified in Steps 5, 6, and 7. The tree risk management program policy should

include provisions that the community is willing and able to enforce. Consult with

the city’s legal counsel throughout the process of writing, adopting and enforcing

a tree risk management program policy. Timely legal advice, based on current laws

and professional standards, will help to ensure that reasonable care is being taken

to manage the public safety risks associated with hazardous trees. Once a program

policy is written and adopted, the community will be held responsible to enforce the —I—
stated policy provisions. For this reason, review policy statements often, preferably



on an annual basis, to ensure the provisions provide the level of risk management
that is appropriate for the community.

Tree risk management program policy statements should not duplicate or contradictany
existing laws. Review copies of other policies, ordinances, codes, rules, or regulations
that affect trees in the community, and cross-reference those that are pertinent to the
tree risk management program policy. For example: Do the utility department or utility
companies have written policies regarding trees and shrubs growing near overhead or
underground utility lines? Does the street department have any written policies that
require trees to be trimmed to a certain height above streets and sidewalks?

Be aware of industry standards for proper tree pruning techniques, safety
requirements for tree care operations, and selecting high quality nursery stock.
Implementation of these standards is voluntary, and the community may wish

to establish their own set of standards. Whatever tree care standards are selected
for implementation, they should be stated or cross-referenced within the tree risk
management program policy.

Elected officials, with the designated authority, should sign off on the program
policy to officially adopt it as a community tree risk management policy. Once the
plan is signed, elected officials should confirm that they will support the personnel
who administer the tree risk program and support their assessments of trees and
recommendations for corrective treatments. Establish a process to handle conflicts
with homeowners, and corrective action appeals presented by affected citizens.

Address the following points in the tree risk management program policy:
e State the community’s understanding of its responsibility to maintain the
safety of public lands from potentially hazardous trees

e Identify who will administer the tree risk management program and possess
the authority to enforce tree risk reduction policies

o Identify the standard (tree risk rating system) to be used to assess the degree
of risk associated with a given tree to fail and potentially injure persons or
damage property

e Specify inspection methods and schedules to be implemented
e Specify a process by which corrective actions will be implemented

e Identify a process for handling corrective action appeals presented by affected
citizens

e Identify a process for handling violations of the tree risk management
program policy

An interactive software program (TREEORD) has recently been developed as a tool
for communities to draft and write tree ordinances. It contains more than 1,800
examples of text contained in existing ordinances from communities throughout the
United States. The example text has application for developing policy statements

as well as ordinances. TREEORD is available for purchase from: Tree Trust, 2350
Wycliff Street, Suite 200, St. Paul, MN 55114 (http://www.treetrust@treetrust.org).
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Step 9. Implement a Tree Risk Management Strategy

Hire and/or train staff. Trained and able staff must be available to implement a tree
risk management program. Staff can be cross-trained and shared between the tree
planting, pruning, and tree risk management program areas, and every effort should
be made to coordinate activities and share costs among these programs. For smaller
communities that do not have a City Forester or forestry staff, it may be more

cost effective to contract these services by hiring professional forestry consultants

to conduct tree risk inspections or implement corrective actions. Out-sourcing
services in this way solves the problem of limited in-house staff size, and eliminates
the need to provide ongoing staff training in tree risk assessment and management.
Professional consultants should provide evidence of accredited training in tree risk
management, arborist certification, and extensive field experience in the detection,
assessment, and correction of tree defects. Sharing a City Forester position between
several communities may also be a feasible approach to administering a tree risk
management program within smaller communities.

Some larger communities will have a City Forester and a forestry staff in place

who can be trained to conduct tree risk inspections and implement a tree risk
management program. Proper training is paramount to ensuring staff possess the
knowledge needed to conduct tree risk inspections correctly and make accurate
and informed management decisions. Staff require thorough training and proper
supervision. At a minimum, training should consist of 1-2 days of intensive
classroom and field training, with a heavy focus on conducting actual tree risk
assessments in the field. The training program should provide for the continuing
education of the staff, and offer refresher courses at least every couple of years.
Newly trained staff should work under the supervision of a more experienced staff
member to become familiar with the program specifications, and the local tree
resource characteristics and conditions. There is no substitute for experience in tree
risk assessment, so teaming an experienced inspector with a newly trained inspector
should be a top priority. In addition, periodic spot-checking of all trained staff
should be done as a quality control measure.

Some communities will train and supervise volunteers to assist with implementing a
tree risk management program. This is a controversial practice, and many published
texts on the topic of tree risk/hazard management unequivocally state that tree risk
assessments should be conducted only by tree care professionals who are specifically
trained in tree risk assessment techniques. Clearly this approach is thorough and may
be the preferred option, but it may be too limited in its perspective. If volunteers

are provided the same level of training as community forestry staff, are teamed

and supervised with experienced inspectors, and pass quality control checks that
demonstrate proficiency in conducting tree risk assessments in the field, it is possible
that volunteers could possess the skills needed to conduct tree risk assessments.
Proper training, supervision, and quality control checks to demonstrate proficiency
are critical to making this approach succeed, however. Clearly, not all volunteers

will be suited for this assignment As a general rule, communities should confer
with a city attorney on issues relating to professmnal standards, practicality, legality,
and economics to receive advice and assistance in drafting specific language to be
included in a policy statement.
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Here are some key points to consider that relate to the use of volunteers within a tree
risk management program:

e Volunteers must be indemnified. The city attorney should determine the
process that must be followed to ensure volunteers are indemnified against
personal liability while assisting in a community tree risk management
program.

e Volunteers should receive proper training and supervision. Volunteers should
receive 1-2 days of training, with a heavy focus on conducting tree risk
assessments in the field. In addition to training, volunteers should always
work under the direct supervision of a local professional to become familiar
with the program specifications and local tree resource characteristics. The
professional should provide backup assistance on any trees that are difficult to
rate or pose other problems. Periodic spot-checking of volunteer work should
be done as a quality assurance measure, and the proficiency of volunteers in
conducting tree assessments must be regularly assessed.

e  Volunteers should be qualified. Whenever possible, an effort should be made
to work with volunteers who have a background in urban forestry or have
received urban forestry training from State Extension Programs and other
programs such as Master Gardeners, Tree Care Advisors, Woodland Keepers
or Tree Keepers.

e Volunteers should receive training on how to effectively talk with
homeowners about the purpose of the tree risk management program and
how to address concerns about tree removals.

Implement risk inspections and corrective actions according to established
methods and schedules. Risk inspections should be implemented according to the
methods and schedules established in Step 6. Establishment of an implementation
schedule for corrective actions is discussed in Step 7.

Document tree risk inspections, corrective actions, and tree failures. It is critical
to document the inspection process and maintain records of recommended corrective
treatments and the dates they are implemented. Whatever tree risk assessment/
rating system is used, a standard data collection form should be used to capture

this information. The standard form should include the name of the inspector,

date of inspection, tree defect and risk rating information, recommended corrective
treatments, the date, and who completes corrective treatments. Information
contained on the standard form can be manually filed or entered into a computer
database file. Digital photography can a very valuable tool to document and
supplement inspection reports. Access to tree inspection data will help managers
actively manage their tree resource and make sound, objective, and timely
management decisions. For example, all high-risk trees recommended for removal
can be identified, and work schedules can be coordinated to remove such trees, on an
expedited basis.

Documenting the inspection process and tracking corrective actions will help
demonstrate that the community is implementing a systematic procedure for
inspecting, evaluating, and managing potentially hazardous trees. Tracking corrective
treatments as they are completed can be a powerful tool to document the number
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of high-risk trees that have been —I_
removed since the inception of the

program, and demonstrates that the

community has materially reduced

risk to public safety through the

implementation of the tree risk

management program.

Inspect, document, and photograph
all tree failures and significant branch
failures immediately (Fig 2.15).
This information may prove to be
extremely valuable in defending
: — the community against negligence
Figure 2.15. All tree failures and significant branch failures should  lawsuits. Collect information about
be inspected immediately, documented, and photographed. the details of the tree failure such
as the presence and severity of
structural defects, wood decay, or injuries; maintenance history; site conditions; the
time and date of the tree failure, and prevailing weather conditions. Document the
inspector’s opinion as to how and why the tree failed, if any significant structural
defects were present, and any other extenuating factors that may have contributed to
the failure. Collect this information on a standard form, and store it within the tree
risk management computer database program, along with tree risk assessment data.
Appendix 2 contains an example form for recording tree failures, developed by the
California Tree Failure Reporting Program.

_I_

Analysis of tree failure data can help to identify patterns of recurring failure of certain
tree species, or failures associated with specific structural defects, site conditions,

or management practices. This information can be an invaluable tool for the tree

risk managers to pinpoint high-risk “problem” tree species in need of more frequent
risk inspections or corrective pruning, and more accurately assess the risk potential
of certain defects. Identification of high-risk or “problem” tree species can help

tree planting programs make better choices of what trees should be planted in the
community, and refine their list of recommended tree species for planting.

Are You Getting What You Want?
Step 10. Evaluate Program Effectiveness

There are a myriad of books and other materials in print that provide in-depth
analysis of program evaluations, their designs, methods, and techniques. There are
at least 35 different types of evaluation including needs assessments, accreditation,
cost-benefit analysis, efficiency, formative, summative, goal-based, process, outcomes
etc. (McNamara 1998). Outcome-based program evaluations are being used
increasingly for non-profit and community-based programs. An outcome-based
evaluation can determine if your organization is doing the right program activities to
bring about the outcomes you believe or have verified to be needed by your clients.
Outcomes are benefits to clients from participation in the program. For a tree risk
management program, two expected outcomes would be 1) increased public safety
and 2) improved urban forest health and sustainability. Once the major outcomes
are identified, observable measures or indicators of success or failure must also be
identified. For example, if the annual number of reported cases of personal injury or
property damage due to hazardous trees has been reduced since the inception of the —I—
program, the tree risk management program can be credited with improving public



| safety. An observable indicator of improved urban forest health and sustainability
would be a decline in the number of very high-risk trees in need of removal, and
fewer trees in need of corrective pruning,.

The overall program and all program components should be evaluated to determine
how they are performing. For example, the following questions might be addressed:

e s the risk rating system working?

* Were most of the trees that failed rated as high-risk trees? If yes, then the
tree-risk-rating system is working. If trees with low numeric ratings for
failure are failing, then adjustments must be made to the tree-risk-rating
system.

* Review quality control checks to see if the staff are accurately conducting
tree assessments. Survey staff to determine what they like or dislike and
what they feel is working and not working about the tree-risk-rating
system.

* Has the number of tree “hazard” complaints from the public decreased?

¢ Is there a backlog of trees needing removal?

Is the inspection schedule working?

Are there any cost reductions as a result of corrective actions taken?

_|_

Is staff training effective?

Is the use of volunteers effective?

e Are citizens unhappy with corrective actions?

* Is there a need to have a public review period?
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