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EXECUTIVE SUMMARY

Kansas Citg s D e p a Pdrkand RecreatipRorestry Division is responsible for the management of a vast urban forgatowides
over$28.2million in annual benefitsThis forest is a valuable municipal asset that appreciates over time and produces a positive return
public funds invested in its care. Proper management of this asset is fiscally pasdeetults insafer city streets and parks, increases the
quality of life, preserve the longevity and benefits that trees provided demonstrates a high degree of responsiveness to the needs c
citizens.The City of Kansas City recognizes the value and servicesdam\y its urban forest, along with the need for an integrated
approach to its stewardship. To this end, in 201&ithigoartnered with Missouri Department of Conservation to obtain matching funds
toward financing the development of an urban forestry engdan. This master plan conveys analysis of existing urban forestry data

and establishes aroadmap forthetongr m management and i mprovement of the cit
Like many communities, Kansas City is working to balance iwipgpits infrastructure

while preserving its green spaces. This includes managing Kansas City's tree What is an urban forest?

valuable component of the system, while also dealing with costly issues like storn|  ajj trees within a municipality or community
management, increasing energy demands, public health emgkspntinued economic (on private and public lands) comprise
development. Cities across the country now recognize trees asasovhighimpact the urban forest.

solution to these urban challenges. Kansas City, however, has not formally ado What is tree canopy?

long-range, communityide plan to strategically maximize trdeenefits for the All land covered by trees (with leaves on)
community. This document represents | when viewed from above. t u

The following key points are worth acknowledging:

1 Kansas Cityree canopy covas currently aB1% and facing significant risk from a variety of factods. a proactive move, the city
has set a goal of achievin@&% canopy cover.

1 With such high proportions of ash trees (9% within public tree population and likely similarly large proportions amangst tree
private property), they city faces extreme rigkoss from the emerald ash borer. While the city is already actively engaging in ar
EAB management plan, it wondt be enough to just pl aeedsf or
to be a plan in place for replacing significant amount of canopy that will be lost in the néxt®Gyears.

1 Changes in climate also put Kansas City trees at significant risk for the future sustainability of the urban foresté\iowagd
plan for the future of the canopy to be suresihecies selected for plantiognwithstand both the anticipated changes to precipitation
and temperature.

1 The urban tree canopy cover is currently at about half of what the potamiogdy could be for the city, given the amount of available
land for planting. However, that canopy cover figure may be overestimated by the amount of honeysuckle throughoutil city, w
the current level of assessment is inadequate to separate fromorh@referred taller canopy trees that provide more substantial
ecological benefits.
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1 Additionally, around 60% of trees in the inventory were rated to be in fair or worse condition. With the lack of proagtive ce
throughout the city, the trees are likébycontinue to suffer and deteriorate.

9 Since the inventory hasnét been consistently updatthedty mu
to make real management decisions based on what work is most needed.

1 Consideringuch a large amount of available planting space is located on private property, it is integral for the city to takee proac
role in encouraging planting on private land.

1 Kansas City should incorpor&ocatefunding for private tree planting effortsto the current Smart Sewer Program
1 Kansas Cityshould consider elevating theiarrentforestrybudgetby $,000,000, annuallyp provide for:
o Additional KC ParksForestry Tree Cresdedicated to proactiieeemanagemenrdnd risk mitigation
o0 A newKansa City Community Conservationist position that advocates for KC trees and guides future outreach endeavc

The foll owing paragraphs highlight the major fi ndiinbgsedoanf
the matrix of asustainable urban forest, these categories were largely rated as moderate. This puts the city in a delicatatbsition
current level of monetary and time investment from the city, the urban forest will likely suffer and switch to an oveeatilonance
rating. With all the upcoming challenges, both economic and environmental, this plan is the ideal opportunity for thefaitystds
priorities and prepare for a future that benefits both current and future citizens of Kansas City.

THE TREES: MODERATE Performance Ratings

Kansas Cityodos tree performance is considered moder atentlybec
only has slightly more than half of the possible tree canopy. If action is not taken to @xaiey trees and plasinh available planting
areasthe gap will continue to grow, existing canopy will continue to drop from the curiéi &nd the performance rating could
quickly slip to low.The data used for this analysise over 15 years old; a new inventory may show less favorable results due to the
aging tree resource, emerging tree health thraati;hallenges which could be comymnded by limited city budgets and capacity. In
order to maintain a moderate performance rating, and ideally move to the high rating, the city will need to investategenefiorts

to understand and care for exiting trees as well as successfalljigsnew trees where possible.

THE PLAYERS: MODERATE Performance Rating

The players are all the people and organizations that influence the trees in a city. Théquatmvstion to Kansas Cityas evaluated

as moderateRarticipation and full support of the urban forestry program by different players within the community is mixed, with son
support throughouthe green industry, neighborhood groups and government departmadintisese efforts eate small successes
however, the lack of a citywide plan, common goals, and a coordinated strategy limit the larger regional impacts neigtied for
performance. In general, Kansas City residents are unaware of the full benefit that trees proyidmtbtiiis may not take personal
steps to invest in trees.
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THE MANAGEMENT APPROACH: MODERATE Performance Rating

Kansas Cityds management approach is considered moderat e,
decisions based dhe data provided, due to the inventory and canopy assessment being largely outdated. Urban forest mandgemel
plans are generally reactive as opposed to proaetivieh results in both higher risk to citizens and lower longevity to the tree canopy.
Risk mitigation and disaster management plans goéare butire mostly reactive in nature. There is no tree protection policy in place.
Development and implementation of a more proactive management plan based off an updated public tree inventoly theuwidyhe
make great strides towards achieving an improved performance rating.

Based on the results of the analysis of the total urban forestry and all components that may Dgyagt Resource Grougeveloped

the following list of 10 strategies, which are organized into three different missions that are detailed later in tihegdasirdtegies
should form the basis of moving forward wi tthandareimegrakto cpeatiogg r
a more sustainable future for Kansas City.

Mission 1: Increase Tree Canopy Cover and Associated Benefits
Strategy 1: Officially Adopt and Incorporate Urban Forestry Goals
Strategy 2: Plan for a UTC Update

Strategy 3: Define a Strategic Planting Plan that Reflects City Goals
Strategy 4improve the Tree Protection Code

Mission 2: Progress through Outreach and Collaboration

Strategy 5: Encourage Tree Planting and Preservat Private Property
Strategy 6: Create Plan Implementation Education and Messaging
Strategy 7: Develop a Plan Implementation Team

Mission 3: Improve Public Tree Management

Strategy 8: Complete an Updated Inventory and Management Plan of Public Trees
Strategy 9:Progressive Increasd Staff Resources

Strategy 10: Transition to Proactive Management
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INTRODUCTION
A City Within a Park: Promoting and Preserving a Living Legacy

Kansas City, Missouri is a community which values its culture, neighborhoodtheqdality of life for allits citizens The challenge of
today is to best ensure the continued success of these valués,aaithless the future challengdsedevelopment, a new economy, and
climate changeTrees are an important component of these efforts, yet the city is losing tree canopy every year. Immediate action is ne
to correct he dramatic declineS his Kansa City Urban Forestry Mastétlan assessdé&ansas Citg s c ur r ent  deliverean f
roadmaptorel eni sh the cityds critical tree resource

Around the time of its founding in 183RBansas City residenenvisioned the community asCaty Within aPark because they understood
the value of the native trees that created a sense of place in the comiMawgyer,Kansas Cityhascontinued to lose canopy since that
time. Just irthe lastsix years Kansas City tree cover has dropgesn 32% in 20120 31% today.

Without intervention, canopy loss will continueaatt estimatedate of 33Cacresannually At this ratethe canopy will drop td25% by 2@®0.
A comparison to other cities (Table 1) shows the range of canopy levels, along with goals set for increasing canoptyin each c

Therefore, it is important to assess the resqutagers, anitnanage ment appr oach of t h ¢eresourcgsd s
essentialo maintairing a safe, viable, and sustainable urban foEesgentially,tiis time to rebuilKansasCitp s ur b a n -dstablish s t
TheCity Within aPark.

Table 1. Kansas Cityo6s Urban Tree @Ganopy (UTC) Compared

Pittsburgh, PA 40% 2011 60% 20-year plan (2031)
Cincinnati, OH 38% 2011 Increase Ongoing
Louisville, KY 37% 2013 40% Ongoing
Washington, DC 35% 2009 40% 20-year plan (2029)
Kansas City, MO 31% 2018 35% ongoing
Boston, MA 29% 2006 49% 10-year plan (2016)
Lexington, KY 25% 2013 30% ongoing

New York, NY 24% 2006 30% 2036
Chicago, IL 17% 2007 25% ongoing
Indianapolis, IN 14% 2008 19% 10-year plan (2018)
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Urban Tree Canopy Assessment

Results from Kansas Citydés 2012 Urban Tree Canopy (UTree a
canopy along with other land coyercluding concrete and other impervious surfaces, open water, low vegetaitawins and shrubs,

and bare ground. Thisspatialdat@reut i | i zed t o quantify many of the sefvaluade s
at over £8.2million annually. It also creates a measurement benchmark that can be used mlrackhn ges and tr end s
canopy over time. A recent canopy model suggests the city has lost tree canopy over the past six years.

Master Plan Development

An urban forestry master plan involves an assessment of the existing urban forestg definiure vision and mission, and the
development of a successful urban forest continuum. Urban forestry master plan assessments improve upon the statsstics and
trees managed by the city. They analyze the sustainability of an urban forestlyvkraking at both public and private tree canopies,
multiple players actively impacting the urban forestd management approaches for the entire urban forest system.

The Process

Bridging the Gap a regional no-profit whose mission is to make th&nsas City region environmentally sustainable, and Kansas
Cityods Par k-$orestryPepartmenavioiker with Davey Resource Grimgpto develop this plan by incorporating existing
data from the <cityds tr ee ctynpolieiestararcodes along with héefings withTaCuovenmeuraty | t
players. Public input was collected from meetings and discussion with city staff in the Department of Planning, Commut
Development/Code, and Parks, as well as utility staff. Additiommaitiwas incorporated via active participation from the divérse
Championscoalition, comprising neighborhood leaders, community business owners, concerned ,camemg®vernment officials
throughout the greater Kansas City area, along with theAvhidrican Regional Council and Heartland Tree Alliance.

The resulting master plan is organizetbifour chaptersvhich outline the value and services provided by trees in KaDig, assess
the sustainability of Kan s a svisiGn ang missionefor ithe tutura grbam forbsg and pud forehs

10 strategies for action on how to achieve that vision
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CHAPTER 1: WHY TREES?

Todaydés world is characterized by tight city budgeds?d Oftemd
considered just for parks, beautification purposes, or when thetmanéicipatedunding sources, trees are marginetl. However,
thanks to new technology and scientific modeling in recent years, the importance of trees and their urban niche areheemitad
within the public realm. Their services are now largely quantifiable, and they are known asféectige and critical city infrastructure
that provides multiple and continuous benefits

1 Trees provide effective and legost solutions to a myriad of urban challenges. Urban trees have proven to be an effective tc
across multiple city management areas, itdiclg planning, economic development, public health, and sanitation. They have
been proven to alleviate water and air pollution, improve public health, increase property value, and enhance the succe
business districts.

1 Trees are a smart investment. &m annu al basi s, Kansas Cityds urban tr
servicedike stormwater management, air pollution control, and energy redudiaue?).

1 Trees increase in value over time. Unlike rmaade systems, trees are the only urban infrastructure that increase services a
value over time. As trees mature, benefits increase, unlike more traditional city infrastructure such as roads andabridges
deteriorate with age.

Table 2. ASummary of Ka mTeaGnofy Beyehts

STORMWATER: Reduction of runoff 1,109,257,171 | gallons | $11,092,557
AIR: Carbon monoxide removed 53,720 pounds $35,693
AIR: Nitrogen dioxide removed 355,740 pounds $75,246
AIR: Ozone removed 3,007,560 pounds | $3,593,643
AIR: Sulfur dioxide removed 422,860 pounds $26,910
AIR: Particulate matter removed 842,880 pounds | $2,632,459
CARBON: Sequestration 8,250,562 tons | $10,780,215
Total Annual Benefits: $28,236,723
CARBON: Storage over lifetime of the canopy 247,000 tons | $32,800,000
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Urban Trees Reduce Pollution Entering Waterways

As urban development continues to expandatheunt of land that naturally absorbs rainwater (&agns, parks, fields, woodlands)
diminisheswhile impervious surfaces (i.e., roads, buildings, parking tasjinueto increase. Overland flow which contacts impervious
surfaces alsoariies other caotaminants such as fertilizers, oils, chemicals, grass clippings, litter, pet waste, anublbditents This
contaminated stormwater flows into storm sewers reaching the local lakes and streams, neseltinged water quality for both
wildlife and human consumption. In some urban areas, CS@sydrinedseweroverflowsalso contribute significant pollutants to the
potable water supply.

Kansas Cityods tree canopy c o vlemrgsllond af $torrawatertofitree anmualtrainfalhimtdansasn t e
City area. Models value this service at over $11 million annually to Kansas City.

Trees intercept overland flow by absorbing and slowing precipitation, whick glanajor role in reducindhie amount of stormwater
that enters sewer systems. In fact, one mature deciduous tree can intercept over 500 gallons of rainwater a yeae, thhtldaldse
leaves all year round (i.e., pinapruce can intercept up to 4,000 gallons per year (Seitk Escobedo 2008).

Urban Trees Reduce Energy Costs

Demand and costs for energy are rising, with heating and cooling accounting for approximately half of residential energy |
(Department of Energy 2015). Trees provide energy savings by reducing tloéieg and heating costs, both through their shade as
well as transpiration. In fact, the cooling effect of one healthy tree is equivalent to 1@imsuivair conditioners operating 20 hours a
day (North Carolina State University 2012). The shade of piopéaced trees can save homeowners up to 58% on daytime air
conditioning costs, while mobile homeowners can save up to 65% (Smith 1999).

Urban Trees Alleviate Heat Stress

Built-up urban areas without trees often experience temperatur2s°Eshotter thn nearby less developed areas, often referred to as
the urban heat island effect. Heat stress has been proven to cause significant public health problems and even rfiactiadiachin
year more Americans die from extreme heat than all other natgestdis combined (i.e., hurricanes, floods, tornadoes, lightning)
(CDC 2015).

Those over 65 or under age 5 are especially vulnerable terbded health problems, and these two age groups account for almost
onefifth of Kansas City residents (19.2%).cAecding to the National Weather Service, there were 107-fe¢aiied deaths nationwide

in 2017, with a Missouri state average of just over 35 deaths annually, frorm288)(National Weather Service 2018). Kansas City
has experiencethanydeaths from exéme heat waves throughout its history, with the most devastating resulting in 1936 due to tt
lack of airconditioning, and the most recent largeale loss in 1980 with 176 deaths (Roe 2015).

Urban trees are widely accepted as one of the most effectivedongsolutions to reducing the effects of urban heat islands. Tree
canopy can lower ambient temperatures by 20°F to 45°F (EPA 2015).
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Urban Trees Remove Carbon Dioxide from the Air

Most ofthe carbon dioxide (C£in the atmosphere comes from human activities that involve the burning of fossil fuels. High levels «
COqresult in climate issuesuch asnore frequent and severe storms, drouginid other natural stresses across the country in recent
decades. According to the National Weather Seyt@8e reports of extreme weather events ranging from severe wind, hail, and flooding
occurred in the Kansas City area in 2017, showing a steadwaseci®m previous years (National Weather Service 2018).

In Kansas City, trees sequester over 8 million tons of carbon each year and store an additional 305,000 tons oveintheirTifiet
annual sequestration service is valued at nearly $11 millianualty, while the lifetime benefit of carbon storage is estimated at
$291 million.

One single large tree absorbs as much as 48 pounds of carbon dioxiipéCy®ar; one acre of trees consumes the same amount of
carbon dioxide released by driving areeage car for 26,000 miles (Megalos 2015).

Urban Trees Clean the Air

Air pollution creates significant public health issues. The very young and very old, those with heart disease or CO#42,\aarkihg
outside are most susceptible to health issues & pollution. Ozone and particulates can especially aggravate existing respirator:
conditions (like asthma) and create leblegn health problems (American Lung Association 2015).

Kansas Citydés urban forest r e mseeryyearyvasearvicdvalGed gniilllon. Acoordpgpta n d
the Center for Disease Controheincidentsof chronic, lower respiratory disease mortality throughout Missouri have increased since
2005 (MC 2017)

Trees can remove many components ofesieyel air pollution, including carbon dioxide, ozone, nitrogen dioxide, sulfuric dioxide (a
component of smog), and small particulate matter (i.e., dust, ash, dirt, pollen, and smoke). In a single year, treed atted<States
removed an estimadel 7.4 milliontonsof pollution, valued at $6.8 billion, wittnost ofthose health benefits ($4.7 billion) concentrated
in urban areas (Nowak 2014).

Urban Trees Improve Public Health

Poor air and water quality, hestressed environments, poor datdreducedactivity level create public health problems in cities across
the country. Trees have been shown to create healthy environments for people by improving air quality and reducing ééetislan
New York City saw a significant decreaseasthma in young childrend9%) after increasing its tree canopy through installation of
over 300 trees for each square kilometer (Lovasi 2008). Studies have shown that individuals with views or access wegerehtepa

be healthier; employees expere 23% less sick time and greater job satisfaction, and hospital patients recover faster with fewer dr
(Ulrich 1984). Trees have also been shown to have a calming and healing effect on ADHD adults and teens (Burden 2008).

A 2015 study by the KansastyCData Collective (KCDC) reported heart disease and chronic lower respiratory disease as leadin
causes of death in the city between 2007 and 2011.
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Research now shows that tree loss in communi®
increases the number of deaths associated with tisg
diseases (Donovan 2013). Protecting existing trees §
new plantings wouldnitigate theseffects.

Urban Trees Raise Property Values

Trees increase residential property and commer
rental values by an average of 7% (Wolf 2007). Thig
beneficial to both property owreand city budges [#8 .
Property valuesncrease,and properties sell faste e
when communities lm®me more desirable places ;
live; trees play a big part in establishing this desi
aesthetic.

Urban Trees Make Streets Safer and More

Walkable - \
- . Photograph 1. Desirable nei hborhoods found throu hout KC
In an age where walkability and pedestifeandly arap are StockediIth st reet trees. ?

areas tend to draw the most people, tree covel Photo credit: KC Parks -Forestry

anotrer powerful tool in revitalizing districts ana

neighborhoodsRecently Kansas City introduced the KC Streettmimprove walkability and safetgnd nowincorporatingrees only
serves to bolster these efforts. Urban trees have been shown to slovaitrdffielp ensure safe walkable streets in communities. Traffic
speeds and driver stress levels have been reported to be lowerlorettestreets, contributing to a reduction in road rage and aggressive
driving (Wolf 1998a, Kuo and Sullivan 2001b). Acdorg to the Federal Highway Administration, tree canopy along a street provides
a narrowing speed contr eplernteeapstuirvee bsye ncsree aotfi negn ca oBspepadosdniot h :
of Transportation 2015). The buffers betweeiking areas and driving lanes created by trees also make streets feel safer for pedestri
and cyclists.

Urban Trees Provide Essential Wildlife Habitiat

Forests in urban areas are often fragmented (disconnected patches of trees) due to high levels of development, me#iopgpditistain
of life difficult for wildlife. Waterways near urban areas are also often highly degraded, partly due to a lackatésdnéters (trees)
along water edges and polluted stormwater runoff.

Winter avian surveys performed by KC Wildlarids partner of Bridging the Gaphave shown an increase in species diveisitg
number of aviasightingsin the Blue River corridoin recent yearsifter numberdegan to decline in years 2012017 These numbers
can becorrelatedto endeavors such aéansas City Parks and Recreatiprirorestry, whichhave made a concerted effort to foouns
riparian tree phntingsin these critical urban habitat areas.

Davey Resource Group 6 Fall 2018



Trees are an essential component to habitat and
conservation in urban eas. They intercept and clean
large quantities of polluted stormwater, preventing
further degradation to vital aquatic habitats.
Additionally, as smaller forests are connected through
planned or informal urban greenways, trees provide
essential habitat @ range of birds, pollinators, and other
wildlife that feed on insects (Dolan 2015).

Urban Trees Make More Successful Business
Districts

Trees contribute greatly to the success of business
districts. Despite the common perception among sgme
business ownerthat trees hide business signage, studies
have shown that treeovered commercial shopping
districts are more successful than those without canopy.
In multiple studies, consumers showed a willingness to
pay 11% more for goods and shopped for a longéngbe

-

in shaded and landscaped business districts (Wolf 19¢™ Photograph 2. Country Club Plaza is a local example
1999, and 2003). Consumers also felt that the quality of a shopping area that is stocked with trees.
products was better in business districts surroundec. ., Photo credit: Wikimedia Commons

trees (Wolf 1998a).

With examples like The Plaza in Kansas City, it's cleat trees can make a huge difference in the appeal of a shopping distric
(Photograph 2).

Urban Trees Build Stronger, More Vibrant Communities

Treelined streets can create stronger communities and attract new residents. While less quantifiable, the tree benefits relat
community building is no less important than other services. One study showed that residents of apartment buildingsidayround
trees reported knowing their neighbors better, socializing with them more often, hastnegger community, and feeling safer and
better adjusted than did residents of more barren, but otherwise identical areas (Kuo 2001b). According to sasdidyethe
Pennsylvania Horticultural Society, the greening of neighborhautieasessurrounding property values, encoursiggvestment,
reduce crime and vandalism, and encoursigeercise (which in turn reduces stress). All of these improvementsbetatto building

a better community (PHS 2015).
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