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EXECUTIVEBUMMARY

PLAN PURPOSE

What is an Urban Forest?

Anurban prest consists of all trees and understory plants on public and private projeaty
City. It includes a diverse mix of vegetation, managed by a broad group of individuals and
groups and located in a range of urbamd naturalsettings including privat@roperties
develged parksrights-of-way,conservatiorareas,and other publidands

Benefits of the Urban Forest

Treesand their understonyare an essential padf the characterof the Gty. A healthy urban
forest providesbenefits including polluan mitigation, habitat fowildlife, carbon
sequestrationstormwater runoff reduction as well as socioeconomic and aesthegoefits
Urban and natural forests avk constantly to mitigate the negativdfectsof urbanization and
developmentwhile protecting and enhancinlives within the community(Jo and McPherson
1995)

Direction by the CityCouncil

The City Council establishéd. S | [ S RSNJ Ay 9y Zesdw@ofits Statiedict  { dza ¢
Prioritiesin the City ofTumwater Strategic Priorities 202024 with the 3 2 | {De&l8p néw

approaches to tree preservation and urban forestry managermbgio achieve this goal, the

Tree Board preparethe Urban Forestry Management Plarnth the support ofstakeholders

and Community Development Departmerstaff.

The intent of thePlanis to build on thel996Urban Forestry Plaand 2002Comprehensive

Street Tree PlanThe Plarwill alsoprovide recommendationof updatingTumwater

Municipal Code (TMQ)6.08Protection of Treeand Vegetatioms well afMC12.24Street

Treesand TMC 18.47andscaping A 1t K (G KS LINR Y| Nk RigheTreeinthd Sy & dzNR
Right Placé,as well as establishing a number of other implementation Actions.

ORGANIZATION OF THE PLAN

TheUrban Foresyr Management Plars organizednto three chaptersand series of
appendices

Chapter 1¢ Introduction talks about the reasawhy the City developed the Plaits
benefits, and its purpose.
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Chapter 2¢ Inventory ard
Assessment What Do We Have
discusseshe community engagement
andthe inventory and evaluation
work done to prepare the lBn.

What Do
We Have?

Chapter 3¢ Strategic Planing, How Are
Implementation, and Monitoring We Doin@
addresseshe three components of
the Planthat will do:

1 Strategic Planning What Do How Do We
We Wanfoutlinesthet t I y Qa Get There?
Vision, Concepts, Goals,
Objectives, and Actiorte
address inventorying, protecting, establishing, maintaipamgl enhancing the
community andurban forestthrough resourcananagement in Citgperation,
permitting, and enforcemenactivitiesas well as community outrea@nd
education

1 Implementation¢ How Do We GeThere?summarizesvhat will need to be done to

NI yaft I ( Sisidn,fC8nceptt, IGgal,Zbjectives, and Aciitiosreality over
the 20year term of the Plan.

1 Monitoring ¢ How Are We Doing2lescribes thenonitoring and adaptive

YFEYlF3SYSyd LINPINYY GKFEG gAff 0SS dza SR

Vision, Concepts, Goals, Objectives, and Actions

Appendicesnclude the technical reportssed to prepare the IBnas well & other
materials that will direct implementation of the Plan

ONGOING MANAGEMENT AND MONITORING

The urban foresin the Citydid not simply grow untendedr unplanned Although the
landscape, which makes dipe Citytoday, is naturally heavily wooded, sioof the original
trees were cleacut by the late 1800sTheexisting urban foresin the Cityis mostly human
made and requires active stewardship to remain healtiiie Plan is intended to have2é-
yearterm, with smaller evaluatiotime segment®dablished in therhplementation and
Monitoring phases.

vii| Page
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COVIB19 Pandemic and the Urban Forestry Management Plan

Most of the work on the Urban Forestry Management Plan was completed in 2019
and early 2020, then the COVID 19 pandemic arrived delayed the final adoption
of the Plan by one year.

Many things happened in that year that will affect the implementation of this Plan:
the City and its regional partners completed and accepted the Thurston Climate
Mitigation Plan, joined together in thRegional Housing Council to address
homelessness, and worked on a Housing Action Plan to address the lack of
affordable housing in the region. No less important, there is a heightened
awareness in the City of the need to bring diversity, equity, in@ysind respecto

the forefront of all our planning efforts to ensure the needs of all our residents are
addressed.

As the Plan is implemented through policies, regulations, and actions by electeds,
board members, staff, and volunteers, adjustments wekd to be made to reflect
the changes this past year caused by COVID 19 and all these other undertakings.
Most importantly, implementation of the Urban Forestry Management Plan will
need to account for Goal 4 of the Plan:

Goal 4: Balance the protectiondsupport of the community and urban

forest with other City strategic priorities, which include, in part, providing
affordable housing, developing a walkable urban community, economic
development, addressing climate change, and protecting endangered speci
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CHAPTER ¢ INTRODUCTION

1.01 8 WHAT ISTHE COMMUNITY AND The termcommunity and
URBAN FOREST ? urban forestis defined in RCW
76.15.010 and used by the
Washington State Department
of Commerce in their 2009
publicationA Guide to
Community and Urban Forestry
Programmingas:

Thecommunity andurban forestin the Cityconsists
of all trees and understory plants on privagad
publicpropertyin the City. It includes a diverse mix
of vegetation, managed by a broad group of
individuals and groupsocated acrossa range of
urbanand naturalsettingsand ecosystems

includingprivate propertyand public lands such as oXthat land in and around
develged parksrights-of-way, conservationareas, human settlements rangg
andother lands. from small communities to
metropolitan areas, occupied
1.02 O BENEFITS AND VALUE OF THE or potentially occupied by
COMMUNITY AND URBAN FOREST trees and associated
Trees and theirassociated vegetatioare an vegetation. Community and
essential part ofhe Gty. A healthycommunity and urban forest land may be
urban forestgrown within the Cityrovides many planted or unplanted, used or
environmental,economic, and community benefits unused, and includes public
Urban forests work constantly to mitigate the and private lands, lands along
negativeeffects of developmentwhile protecting transport@tion and utility
and enhancingjves within the community Seeing corridors, and forested
the community ancurban forest as a diverse watershed Ian,dsvaithin A
system allowshe City to mange theindividual LJ2 LJdzt SR F NBI ge

componentsof that systento meetother

legislative and strategic prioritiesich agconomic
development, affordable housing, and protection o
critical areas and endangered species.

Inthe City of TumwatetJrban
Forestry Management Plathe
term urban forestis used
interchangeably with

1.02(A) ¢ Environmental Benefits community andurban forest

STORMWATERWATERQUALITY, FLOODINGAND
EROSION

Urban stormwater runoff is a major source of
contamination for riparian areas throughotite City threatening both human health and
wildlife, including salmon populationgesident orcaand aquatic communitie®cally and in
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the Puget Soundincorporating the right mix of urban treesd understoryinto stormwater
management planning reducg@eak stream flowswhichtraps sediment and other
contaminants. Urban trees reducenoff volumesand bufferflood eventswhichlessenthe
costand needfor constructing stormwater managemeandtreatmert facilities to remove
sediment and other pollutantgFazio n.d.)

Trees improe and protect water quality by:

Interceptingrainfall ¢ The canopy ofreesand wunderstoryvegetationintercept rainfal)
allowingwater to evaporate from the canopy and sogo the groundslowly, reducing the
total amountof runoff. (Q. Xiao, et al. 2000)

Increasing soil capacity and infiltratiog Root gowth and decomposition increase the
capacity and rate of soil infiltration by rainfall and snowmelhich resultsn slowerrunoff
rates and increases the filtration of cortaminants (Q. Xiao, et al. 2007} also enhances
the uptakeof certain elements such as nitrogen and carbon, whichcaitecal for tree
growth.

Reducing soil erosioq Tree roots reduce the flow and volume of stormwater runoff,
reduce landslide risks, help to lessemosion and prevent sediments andiwer pollutants
from enteringthe Citystreams, riversand lakesn the City (Stokes, et al. 2009)

AIRQUALITY
Treesimproveair quality infour fundamental ways:

Reducing particulag matter by actingas cleaning agents thatap dust and otherairborne
particulate matter

Absorbing gaseoupollutants, treesabsorb greenhouse gases such as nitrogen oxides,
carbon monoxide, carbon dioxide, and ozone

Mitigating power plant emission$y sequesteing pollutantsand carborand helpngto
mitigate thenegativeeffects of global warming othe environment Shade provided by
properly planted trees reduces the use of air conditioning in the summer

Increasing oxygen levelnd other natural gase$iroughthe process ophotosynthesis,
resulting incleaner air to residents in close proximity to treaadimprovingoverallair
gualityin the City reducingommonadversehealth effectsfrom pollutants such as asthma
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WILDLIFEHSH ANDHABITAT

Trees providdéabitat for a number of mamals,birds,and insects, thus increasing biodiversity
in theurban setting In riparian habitatssuch as areas near waterbodiégesreduce the
guantity of pollutantsreaching waterwayand cool the water, creating a positive effect for
threatenedaquatic lifeincluding salmorand the Oregon spotted frogKarl 2010)The
community andurbanforest provides shelter fora number of small mammaés well as a
variety ofmigratory and normigratorybirds,along with opportunites for recreation, offering a
healthful respite from the pressures of work and everyday stress.

The City contains many different kindseaiosystemsanging from forest to prairiesDiversity
of trees andassociated plant and animal species provideaaithabitat for wildlife For
example Puget Sound prairieak plant communitiesupport habitat for thehreatened
Olympia Mazamaocketgopher(Thomomys mazampugetensi} ¢ | € fci2edkEXspot
butterfly (Euphydryas editha taylgriand thestreakedhorned lark (Eremophila alpestris
strigata).

QLIMATECHANGE

Thecommunity andurban forestabsorls and transformsatmospheric carbon, which reduces
greenhouse gaseslheatmospheric carbon dioxide (@@elated function of treess measured
in two waysdirectly and indirectly

Directly ¢ Throughstorageand theannualsequesration of carbon dioxide €Q) through
annualgrowth rings of new wood

Indirectly ¢ By lowering demand for heating amdl conditioning, thereby reduieg the
emissions associated withegtric power generatio and natural gas consumptio¢iKarl
2010)

Thecommunity andurban forest reducsheat island effecwithin the Citythrough shade and
transpiration of cooling moisture The National Science Foundatidatss that iftrees shade at
least 40% of a city blodken the cooling impaobf the shade is significantn a paper
published in the journaProceedings of the National Academy of ScierCadyZiter and ce
authors report that when canopy cover reagat least 40% of a city bloctemperatures begin
to drop dramatically(Ziter, et al. 2019)
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SOUNDCONTROL

Thecommunity andurban forestcanbuffer urbannoise caused by traffic or industrial
production (Bentrup 2008)Evergreen trees and shrubs provide noise buffering between
different land usesNatural sounds such asistling leaves andirdcdls providea more calming
environment and improvéhe mentalg S t f 1 6tideywHo live 1 the Git!

1.02(B) ¢ Economic Benefits

ECONOMIADEVELOPMENT ANBESTHETICS
Thecommunity andurban forestprovides economic development and aesthetics benefits in
the following ways:

Theresale values ofesidential propertiesacross entire city blocks are incezal through
the presence of large trees on private proper#property with the tree increased in value,
but so did the surrounding properties who shared the benedftthe tree. (Butry and
Donovan 2010)

Consumers of centrdbusiness districtavith abundant, wellmaintained streetreesand
landscapingre willing to pay more for goods purchasemhd shop for longer duration&.
L. Wolf, Business District Streetscapes, Trees, and Consumer Re2pobx&. L. Wolf
2006)

Studies by the University of Washington have showrat consumers are willing to spend
more in shopping areas with healthy tree canopy that provides a pleasant shopping
experience(K. L. Wolf 1999)

Potentially fewer accidents on roads with treebecausepeopletend todrive slowerand

are generally less distractauh streetsthat have traffic calming integrated into their design;
trees can be utilized as traffic calmgi devices TheUniversity of Washington and U.S.
Forest Serviceponsored websit&reen Cities: Good Healttentions,dThere is a slowly
growing body of evidence suggesting that the inclusion of trees and other streetscape
features in the roadside envinment may actually reduce crashes and injuries on urban
roadwayspb €K. L. Wolf 2010 he website also lists the pertinent studies and gives
summaries of their results and conclusions

! Leonard and Parr (1970) aRkethof (1973) found that a dense belt of trees ahdubs between 180 mwide
could reduce sountkvels by as much as®dB. Cook and YaHaverbeke (1972) also found reductions in noise
leve of 5- 10dB for belts of tree betweet5-30m wide. Playing 'natural sounds' affects the bodily systems that
control the flightor-fright and restdigest autonomic nervous systems, with associated effects in the resting
activity of the brain, new research showSussex 2017)
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Theretention of treeson new developmat projectsattenuatesstormwater and
maintaining stormwater capacitygdecreasinghe need for expensive drainage
infrastructure Urbanforest ecosystem analysis has shotlat urban forest canopy cover
provides significantsavingsn construction cost$or stormwater retention capacityln
addition,astreesgrow annually the stormwater attenuationcreasein capacity, unlike
engineeredsolutions.

Increases in urban forestanopy coveremovethousands of pounds of harmful air
pollutantsanddirectly mproverespiratory health, thus lowering health care costs

Trees protect asphalt fronsolarization,weather damageand temperature fluctuaton,
which leads tdonger pavement life and reduced roadwanaintenance costs to theitg.

Damage caused from tremots is mitigated through designing streets with adequate

rooting volume, thoughtful treselection,and accurate placement of treegt ¢ KS wA IKG ¢ |
Ay (KS woomlkdiwith strdet®©&hd sidewalks designed for trees offsets nearly all
hardscapalamage issues.

A singlelong-lived andlargetree mayreturn as much a$90,000 ofenvironmental, human
health and socidbenefitsover the course oits lifespan emphasizinghe importance of
trees o the economic vitality ofities.

ENERGYSAVINGS
Thecommunity andurbanforest modifieshe environment and conservesnergy in four
principal ways:

Providing shadeduring warmer seasons to reduce heat island effects of urban
development this lowers temperatures and reduces the need for air conditioning.
(McPherson and Simpson 2003)

Transpiration releasesvater vapor from tree canopiespolingthe surrounding area
Through shade and transpiration, trees and other vegetation within an urban setting modify
the environment and redce heat island effectgAkbari 2005)

Properly planted trees bBsorbing coldwind energyand insulae buildingsin the winter.

Blocking windor diverting it to areas that need cooling
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1.02(OQ ¢ Community Benefits
While perhap the most difficult to quantify, the aesthetic and socioeconomic benefits from
trees may be among their gagest contributions, including:
1 Beautifcation, comfort, and aesthetics
Shade and privacy
Opportunities for recreation
Reduction in crime
Creationof a sense of place and histdispinall, et al. 2013)
Human health both physical and psychologi¢Berman, et al. 2012)
Reduced illness and reliance on medication and quid@svery from injuy or illnes3

= =4 4 4 A -

1.03 OHISTORICAL BACKGROUND

1.03(A)¢ TheCommunity andUrban Forest: The Early Years

Overonehundred years agdhe City contained a variety of native tree speciéaple, alder,
cedar, ash, hazelnut, hemlock, fir, pine, willow, &adry oak were predominantin addition,

the early settlers planted orchards for foasd planted trees from their homelands for beauty,
shade,and historical significancelrhe Mills and Mills Funeral Home and Memorial Park next to
Pioneer Cemetergn Littlerock Road SWaveancient American chestnuCastanea dentata
trees, a relic from the most abundant tree oretleastern coast before the 19680

Since then, houses werailit and businesses developed, which requistgkets, parking lots,
and necessary uiiles. Historically, people used trees to cool buildings and other areas by
shading, but eventually trees werequired to beplantedfor aesthetics and buffers between
different uses as development increased

1.03(B)¢ Sustaining the Legacy

Before the adption of theUrban Foresty Management Planthe Urban Forestry Plagl1996),
Comprehensive Street Tree Master R2002), and Tumwater Mucipal Code (TMQR.24
StreetTrees TMCL16.08 Protection of Trees and Vegetati{2006) and TMC 18.4andscaping
guided the management and preservation of tkemmunity and urban foresh the City

In the years since these plans and regulations were adopted, the City has grown considerably in
size and population anitl faces new challenges in planning for growdevelopment in
Thurston County intensifiefOther considerations includée Growth Management Act,

2 (Donovan and Prestemon 201(&ullivan, Kuo and DePooter 200did(K. L. Wolf 2010)
3 (Kaplan and Kaplan 1989Vrlich 1986)(Kuo and Sullivan 20QXVlIrich 1984)(Berger 2013)and(Kuo and
Sullivan 2001)
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Critical Area®rdinance andthe protection of species listed under the Endangered Species Act
in the City and it¥Jrban Growth Area

In the City of Tum\ater Strategic Priorities 2032024, the City Council identified developing

new approaches to tree preservation and urban forestry management asamgonent of

GKSANI .S I £SFRSNJI AY 9y @A NER Prégudtion df th&drimmd G I A Yy I 6
Forestry Management Plaa one of the primary goals ttie TreeBoard with the support of

Community Development Departmestaff, in cooperation with thé?arks and Recreation and

Public WorkDepartments and the involvement of the City residents

Theintent of the Planis to build on the workegun inthe 1996Urban Forestry Plaand 2002
Comprehensive Street Tree RlapS y & dzNBSY WA @ K G ¢ NBS ApfovidifgS wA I K
recommendations for updatingMC16.08Protection of Trees and Vegetatias well agSMC
12.24StreetTreesand TMC18.47Landscaping

1.04 d PURPOSE AND SCOPE OF THE PLAN

The purpose of th&rban Foresy Management Plansto guide themaintenance
management, and improvement of tteommunity andurban forest in the City fathe benefit
of the entire communityover the nex0yearsto S y & dEN&RIglit Tree in the Right Place.
The Plan will provid€oncepts, Goals, Objectivesid Implementation Action® preserve,
restore, and enhanctees, understory, and forests on blic and private land.

The Plan willserve dasK S L2 f A 0&é o6l aira F2N) I YSYRYSyda G2 4l
street trees, the protection of trees and vegetation, and landscaping in the Tumwater Municipal

Code. These regulatioestablishthe minimum requirements and standardsr development

and redevelopment of individual properties in the City as it relates to the urban forest.

The information needed to prepare this Pleame from multiple sources, including public
meetings, inventories, and segys. The Pemsula Environmental Grouppmpletedinventories
and assessments, which included community @ity staff surveys, a street tree and historic
tree inventory,a green space and natural area inventagg acitywideurban canopy coverage
assesment under the guidance of thEree Boardaind stakeholdes:

The communityandurban forestrequires careful management to ensure its preservation,
restoration, and enhancementCommunity and than forest management goals such as
increasing tree canopymiproving public safetyand providing native habitat, as well as
recreational and educational opportunities, must be balanced with other urban goals such as
accommodatingeconomicgrowth, providing housingacilitatinginfrastructure and protecting
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endargeredplant and animaspecies ThePlanis the Citystrategy forintegrating management
of the many issues ahopportunities posed bgommunity andurban forest resources.

Additionally, all naturadnd builtsystems change over timéAdaptivechangesnust be actively
planned,managed and maintaine® S NJ 4 KS 02 dzNE S t@résultiinkeBectivel | y Qa
and enhanced community and urban forest benefitudies repeatedly support the fact that
community and urban forestdeteriorate when human ietvention is not a proactive part of
community andurban forest managemerdand maintenance This decline can be seen in many

City greenbelts where invasive English ivy is strangling trees and preventing native species from
establishing Lack oplanningand management is also evident where trees are planted in

places that do not allow for growth, which can lead to conflict with sidewalks and utilities.
Proactiveplanning,managementand maintenance araeeded to keep treem the City

sustainable and ibalance with other urban priorities.

Community and urban forestare valued because they provide environmental, economic, and
commurity benefits. Urban trees and forests are directly affected by their locations and
conditions indeveloped urban areas@ven this fact, additional management interventiand
maintenancds necessary to keep theees and forestn the Citysustainable The Planuses a
planning model framework buitin a basic understanding of the unique characteristics of
community and ubban foress.

The conditions under which trees growthre Cityare often less than optimalThesoils in
developed areas are often severely compacted, lowrganic content andgnay contain
construction debris Treesoften have restricted rooting spacand the space they do have is
often covered withconcrete or asphaltreducing access to water and gas exchange from the
soll to the air, critical to tree health

Because the urban environment is a complex combination of human growth and disturbed
environnments, the selectionof trees used to create healthy, sustainablerban environment
should include a mixture of native and noative trees, with no single species dominatifighe
predominance of &ingle speciewill increase the susceptibility of treommunity andurban
forest to pests odisease.

1.04(A) ¢ Recognizing DifferenSubareas in the City

T 1 A 7ha&Right Tree in the Right Place | y 2 (i Khe fightJoiesS inthe right area of the
Cityis a criticapart of this Plan It is the intent 6this Plan to recognize that there are different
community and urbandrest subtypeghat require different approaches to management
throughout the City based on:
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Environmental conditionsg Soil typeshydrology, microclimates, local pollutantghether
an area was historically forested or prairie, what tree species and plant types are most
appropriate for thesite and its physical & biological constrajrasd

Land useg Development and redevelopment guidég the Comprehensive Plan
1 Highker densityurbanlevel development, such as tiigreweryDistrict, Capitol
Boulevard Corridor, Town Center, Littlerock subassalthe industrial areas around
the Olympia Regional Airpior
1 Mediumdensitysuburban residential and commercial development.
1 Lower densityparks,open space, critical areas, or natural resource lands.
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CHAPTER C STATE OF THEOMMUNITY ANJRBAN
FOREST WHATDO WEHAVE?

2.01 OEXISTING POLICIESAND REGULATIONS

Tablel: Existing Policies and Regulations

City Tree Board

TMC2.66 Tree Boarestablishegshe TreeBoard asan advisor to
the City Council fodevelopment, updating, and facilitation of a
plan and implementation strategy for the advancement,
conservation, and care of theommunity and urban forest

City Urban Foresy
Plan (1996)

TheUrban Forestry Plaradopted in 1996, was the previous guidé
to the stewardship of trees within the Cityt focused primarily on
effective management of trees on City property while assisting
private property owners through outreachnd education programs
to manage trees on private lands.

City Comprehensive
Street Tree Plan
(2002)

TheComprehensive Street Tree Rladopted in 2002provides
guidance on and selection, design and maintenandgityf street
trees and representsacommyitSy & G2 Sadl of A d
KSIfGKe> RAGSNES |yR AYLRNII
In 1997 a limited street tree inventory was performedter the
1996Urban Forestry Plawas developed This inventory would
eventually provide data and consideration toet2002
Comprehensive Street Tree RlaDf the 2,340 trees inventoried,
the most prevalent speciesere flowering pluncultivars(Prunus
cerasiferd. During the 2018 street tree inventory, this species
dropped to just four percent of CHgwnedstreet trees.

Protecting Trees and
Planting Vegetation

TMC 12.24treet Treesstablishes theequirements for planting
and removal of trees in public spac€&he City last substantially
updated thiscodechapter in 2011

TMC 16.0&rotection of Trees and Vegetaticodifies tee
protectionstandardd Yy R Sadl of AaKSa | ai
purposes of acquiring, maintaining, and preserving wooded are
and for planting and maintaining trees in public spacége City
last substantiallypdated thiscodechapterin 2006

TMC 18.4T1andscapingstablishes the landscapimgquirements
The City last substantiallypdated thiscodechapter in 2008
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Other RelevantCity Comprehensive Planldentifies policies to protect and conserve
Documents natural resources, fundapital improvements, guide land use, an
retain and develop recreation and open space in the City.

Development Guide Includes regulations affecting both private
and public development activities.

Subarea Plang Provide more detailed land use and tr@ostation
polices to guide development. There are four subareas in the C
Brewery District, Capitol Boulevard Corridor, Littlerock Road, ar
the Town Center.

2.02 0 EXISTING PROGRAMS

Qurrent Cityprogramsare based on City policies and regulatitimat include the following:

Table2: ExistingCity Programs

PrimaryCommunity and Urban
City Departmentor Board | ForestryRelated Activities
Policieg Regulations

Community Development | Comprehensive Plan General development

PRt Brewery District Pla OIS

Capitol Boulevard Corridor Plan e L e

Land clearing permits
Staff Tree Board

City Forester, who is
contracted as needed

Littlerock Road Subarea Plan
Town Center Street Design Plan
ShorelineMaster Program

Urban Forestyy Management Plan

City brestry website
Tumwater Historic District Maste

Plan
Title 16Environment
Title 18Zoning

TMC 16.0%rotection of Treeand
Vegetation

TMC 18.471.andscaping
Citywide Design Guidelines
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City Departmentor Board

PrimaryCommunity and Urban
ForestryRelated
Policieg Regulations

Activities

Tree Board

Urban Forestry Managementd
TMC 2.66I'ree Board

Annual Arbor Dagvent
Tree City USA

Community engagement
and gewardship

Finance Department

TMC 16.08.40ree Account

Maintains tree account with
City Council direction on
appropriation

Fire Department

Natural Hazards Mitigatiof®lan
for the Thurston Region

TMC 8.16-ire Safety

Removal ohazardous
grasses, weeds, or brush

Parks and Recreation
Department

Capital Facilities Plan

Parks, Recreation, and Open Sp
Plan

Title 12Streets, Sidewalks and
Public Places

Developed parks ah
facilities

Open space and green spa

City-owned property
management

Police Department

TMC 8.0MNuisances

Code enforcement

Public Works Department

Black Hills Subarea Transportatic
Plan

Capital Facilities Plan
Lands for Public Purposes Eleme
Transpotation Plan

Town Center Street Design Plan

Title 12Streets, Sidewalks and
Public Places

TMC 12.245treet Trees
Title 13Public Services

Development Guide

Transportation and utility
rightsof-ways

Stream Teanprogram
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2.03 0 DEVELOP ING THE PLAN
2.03(A) ¢ Community Engagement

PUBLICENGAGEMENPLAN

To encourage and facilitate community participatiordgvelopment of the Plan, the City used
arange ofpublic engagemenstrategiesdentified in the Public Engagement Plawhich
employed multiple tools andplatforms to infam and engage the communitgtakeholdersand
interested parties

For more detailseethe Public Engagement PlamAppendixA.3.

STAKEHOLDERS ANMDTERESTEPARTIES

Citystaff worked with the Tree Board and elected officials to idenafgmall group of
stakeholders tavork onthe project with the Tree Board. A larger list of interested partvas
alsoidentified, who were invited to comment at various points in the proceStakeholders
and interested parties were engaged at multipleases of the project, throughmail, Tree
Board meetings, and latehrough public open houses. Thtakeholdersand City staffvho
participated in developmenof this Plarare listed inthe Acknowledgments.

PRESENTATIONEOMMUNITYMEETINGSAND OPENHOUSES

City ¢aff presened information on thepreparation of the Plamo the Tree BoardPlanning
CommissionGeneral Government Committee, and City Couettaiheetingsthroughout the
Plandevelopmentprocess. Stakeholders and interested parties primarded monthly Tree
Board meetings t@articipatethroughout the process.

In addition tomonthly Tree Board meetingshree open houses were held during the Plan
development process to present informationato solidt public input. Citystaff presentd
overviews of the Plan development procesthe results of theinventory and assessmerdraft
elements of the Plamand next step$o the public prior to the start of the legislatialoption
processat the open houses Information abouthe open houseand other key meetingwere
widely distributed throughmediareleases, the Olympiannewspaper the Citywebsite, social
media and email contact lists.

2.03(B) ¢ Data Collection

In addition to Tree Board meetingsd public open house€itystaff collected information for
the Plan througlcommunity and staff surveyand publictree and green spac@ventories
assessmentsaand evaluationsThroughout the Rn development proces€iity staff maintained
a list of ongoing discussion itertshelpthe Tree Bardand stakeholders track ideasnd
determine whento addresshem in the process
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SURVEYS

City staff conducted a community survey an@ity staff surveyo help better understand the
priorities of people whdive andworkin the Cityconcerning thecommunity andurban forest
as directed by th&ublic Engagement Plan

COMMUNITYSURVEY

Thecommunity survey gaugecommunity perceptions on such topics asd health and
maintenance the benefitsof the community andurban forest, andriee canopy irthe City. The
community surveyvasavailable from April 20ntil May 7, 2018on the City website One
hundred and twenty people responded to the community surgayof a total Tumwater
population of nearly 23,0Q0The sirvey data guidd City staff, the Treedard, and
stakeholders in making lorgrm community andurban forestry managemergoalsthat will
help to protect the quality of life ithe Cityfor future generations.Appendix A4 summarizes
the results of thecommunitysurvey.

QTYSTAFFURVEY

A Ciy staff surveywas conducted from May 4 through May 18, 2@&8ind outwhat issues
City staff face in thework with the community andurban forest and Wwat additional tools or
training would helghem be moreeffective andefficient intheir work Forty-two out of nearly
200staff respondedto the Citystaff survey.Appendix A6 summarizeshe results of thelty
staff survey

COMMUNITY ANODURBANFORESTNVENTORIESHARACTERIZATISGNASSESSMENTAND

EVALUATIONS

Citystaff andtheir consultant,Perinsula Environmental Groypndertookthree types of
community andurbanforest assessments and inventories2018and 2A.9in preparation of

the Plan a comprehensivstreet tree inventory, a geospatial canopy assessment, and a green
space<haracterizatio. Seethe Peninsula Environmental Grodgchnical Reporh Appendix

A.1 for the results of this analysis.

Table3 belowsummarizes the geographic fogssale strategies and methodsof each
inventory, characterization, assessment, and evaluation
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Table 3: Community andUrban Forest Assessments Completed

Green Spaces

Street Tree Inventory

Canopy Assessment

surveys of forested
and natural area
managementunits

Characterization
Geographidocus | Urban, suburban, Urban The City and ittlrban
rural Growth Area
Assessment Result| Forest, natural area, | Sreet tree metrics Vegetation
green space and parf and gray classification across
characerizations and | infrastructure the Cityand City
rapid assessment conflicts Urban Growth Area
usingsatellite
imagery
Performance Professionaliéld Professional arborist | Geographic

inventory and
participation
opportunities for
volunteers

information systems
(GIS) analysis
incorporating land
use mapping

Methods and Data

Evaluatel forest/
naturalspace
composition and
healthusing rapid
assessment tools
(Forested Landscape
Assessment Tool)

Street tree data
gathered consistent
with i-Tree and City
department needs

AdaptedCity LiDAR
to differentiate
canopy layers

Outcomes

Natural area and
forested zone
management
prioritization
framework

Data basedtreet
tree and related
infrastructure
maintenance,
management
planningand
scheduling
Estimated
environmental and
economic values
derived from data

Equitable Citywide
planning for equitable
environnmental
access, wildlife
habitat, and
stormwater
management

4 LIDAR stands for Light Detection and Ranging. Iteimate sensingnethod that uses light in the form of a

pulsed laser to measure ranges (variable distances) to the Earth. These light pulses, combined with other data

recorded by the airborne system, generate precise, thd@aensional informatiorabout the shape of the Earth
and its surface characteristicéSource: National Oceanic and Atmospheric Administration)
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STREETTREEINVENTORY

In the summer of 2018nore than25 community volunteersTree Board membergonsultant
staff,and City stafinventoried, measured, and catalogued more than 3,508ettreesusing
geographic information systems (GIS) and global positioning systems [G&& were
identified by species, measurenunks at diameter breast height dour and a halfeet above
the ground, and canopy widtfand rated for structure, conditigmnd health. The street tree
inventory includednost City-ownedtrees planted in right®f-way between a public sidewalk
and a City streetln addition to common treeneasurements described abouvhe inventory
teams collected data onidewalk displacemnt and planting locatiotypes in order to study
relations between treespecies andypes of hardscape damage

I-TREEECO

Data gathered throughthe street tree inventorywas analyzed usintpe U. S Department of
AgricultureForest ServiceQ ialree Eco grgram to estimatehe value ofecosystem services
currentlyprovided by Cityownedstreet trees. Seethe Peninsula Environmental Group
Technical Repor AppendixA.1for the resultsof this analysis

GREENSPACE$HARACTERIZATION

In order toprioritize managemenbpportunitiesof green spaces and natural aretse
consultantassesseity-ownedproperties including undeveloped natural areas, developed
parks, and hybrid locationssing amodified Forest Landscape Assessment Tool (FLAIG)ly
effective were identified, as well dandscapes and threatto those landscapes frofarest
pathogens andnvasive nomative vegetation In addition to rapid green space assessment
and applied management persgieves,FLAT allowthe City toevaluategreen spae equity and
its associated environmental justicgesues Understandinghe benefits toschools,
neighborhoods, andommunitytransit corridorsto these green spacgwovides data folong
term planningand green space investment.

GEOSPATIACANOPYASSESMENT

The consultant performed aitywide canopy assessmetttat included theUrban Growth Area
through remote sensing datasets and taolEheassessment usechultiple methods of
geospatial analysis of imageirnpm 2017 and 2018ncludngLiDARto identify tree and shrub
canopyin identified landuse areas LIDAR provided the capactty approximatecanopy
heightsanddifferentiate low-growing natural areas anshrubs from taller treesSeethe
Peninsula Environmental Grodjgchnical Reporh AppendixA.1for the results of this analysis.

| 26 SOSNE (GKS YSUiK2R2ft 238 dzaSR Ay (GKS O2yadzZ Gl
GIS staff using readiwailabledata and processes. As a result of input received from the
Mayor and City Council at theugust 25, 2020 joint worksession with the Planning Commission
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and the Tree Boardn the fall of 2020 City staff worked with the City GIS staff to develop a

process that could identify the community and urban forest canopy cover in the City and its
UrbanGrowth Area and be repeated every five years using readily available data. The City GIS

staff explored a number of options to measure canopy cover, including aerial photography from

2017, 2018, and 2019 and LiDAR data from8200he results of the CipL { a il FF¥FQa I y I f
be found in theifTree Canopy CovAnalysisn Appendix A.2.

2.03(Q ¢ Analysis

ISSUES ANDRENDS INCOMMUNITY ANDJRBANFORESTUSTAINABILITY
The issues and trends facing the sustainability ofatmunity and urban foresh the City
will be addressed in three parts:

1 Vegetative Resources
1 Resource Management
1 Community Framework

Theseissues and trends will then be integrated into the Concepts, Goals, Objectives, and
Actions inChapter 3 Strategic Planningmplementation and Monitoring.

VEGETATIVRESOURCES
Thissubsection identifiegecommendations regardingustainable vegetative resources for the
community and urban foresh the City

Table4: Criteriafor Sustanable VegetativeResource
Criteria Key Purpose

Canopy Gver Achieve climateand regionappropriate tree cover,
communitywide.

Street Tree Age Provide for uneven age distribution.

Street Tree Diversity and Provide for species diversity

Abundance

Native \egetation Preserve and manage regial biodiversity. Maintain

the biological integrity of native remnant foresasd
other ecosystems Maintain wildlife corridorén the
City.
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Criteria Key Purpose

Climate Change Account for changes to climate in managing the urb
and community forest.

CANOPYCOVER
Although the ideal amount of canopy cover varies by climate and region and perhaps by
land use typethere is an optimal degree ocanopycover for the City.

The term¥anopy covefineansthe areacurrently covered by tree and vegetati@anopyof
streettrees,areas of native foresfind trees irparks, green spaceand landscapingn
private property usually epressed as a percentage of ttaal areaof the City

In order to determine the canopy covar the City the consultant and therCity GIS staff

first looked atthe entiretree coverof the City associated vegetain, ornamental

landscapinggras®s and shrubs ¢ KS NB adz 6a 2F GKS O2yadzZ Gl yic
Peninsula Environmental Grodchnical Reporh Appendix A.1.

As notedthe methodd 2 38 dzaSR Ay (GUKS O2yadzZ GlydQa |yl
readily available data and process@herefore,City GIS stafleveloped a process that

couldidentify the community and urban forest canopy cover in the &itgt its Urban

Growth Aeaandbe repeated every five years using readily available.d@tee results of

GKS / AG@ DL{ ail T7FQaTrde Canbpp GokedalySidn Bppendix AR22 dzy R A
and is the basis for Tablec8Canopy Cover Targets by Land Use Type

Measuringand evaluating canopy covalowsthe Gty to use canopy cover change over
time to determinethe performance othe community and urban foresh the Citypolicies
andregulations In 208, canopy covecovered42% of the City Tree canopyercentage
varied significantly between different land use dgsations. For example, thgercentage
of canopy cover in the Single FanlilywDensity land use designatian52%and40% in the
Multi-FamilyHighDensity land use designation

Because eacland use degjnation has differenpolicies andegulationsgoverning the type
and intensity of developmenthe Planhas identifieddifferent canopy covetargets forits
land use designations Table 6¢ Canopy Cover Targeby Land Use Type allow the City
to med a range of othetegislative and strategic policies

The canopy cover targety land use type are intended to be used a measure of the
progress of the Plaaver the next 20 years. bddition, the canopy cover targeprovide
policy guidance foramendgyy 1a (2 GKS /AGeéQa NBIdAFGA2ya G
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protection of trees and vegetation, and landscaping in the Tumwater Municipal Code. In
turn, these regulationgstablishthe minimum requirements and standardsr

development and redevelopmertf individual properties in the City as it relates to the
urban forest.

ZONING AND LAND USE

Zoning within the City of Tumwater helped inform similar land use policies for the urban
tree canopy analysis. Twenrtiyree different zone district designationsane

consolidated to eleven. This effort to reduce zoning district designations into
concentrated land use elements aligns with citywide policies, land use development
types, and planting availability.

Table5: Tumwater Zoningoy Land Use Type

Acres of
Tumwater Expanded Zoning Acres | Zoning by Land Use Type Canopy
in 2019
. . Port of Olympia-
1 Port_of Olympla SYmIgE 806 Olympia Regional 1 24
Regional Airport .
Airport
2 | Port of Olympia Industry 690 PRI CLiISIES 2 282
Industry
3 Light Industrial 2,335
Industrial 3 771
4 Heavy Industrial 107
5 Brewery District 180
Capitol Boulevard
6 . 141 . .
Community City Core Mixed Use| 4 143
7 Town Center 205
8 Mixed Use 100
9 Neighborhood Commercial 39 Other Mixed Use ° 4l
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Acres of
Tumwater Expanded Zoning Acres | Zoning by Land Use Type Canopy
in 2019

10 | Community Services

11 | Business Park (UGA Only)

12 | General Commercial

13 | Historic Commercial

Commercial Developent

14| (wGA only)
15 Residential/Sensitive 774
Resource
16 | SingleFamily Low Density 3,677
SingleFamily
SingleFamily Medium Sl 7 3,253
17 ) 1,738
Density
18 | Manufactured Home Park 123
19 | Multifamily High Density 117
Multifamily
Residential 8 328
20 | Multifamily Medium Density| 696
21 | Open Space 1,083 | Open Space & Greer
Belt 9 714
22 | Green Belt 367 €
Total 13,9 C 5,859
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CANOPYCOVERTARGETS
Assessed canopy cover from theee Canopy CovAnalysign Appendix A.2vas tsed
to identify the following canopy cover targets acr@smprehensive Pldand use

designations. Tree canopy cover is directly correlated to community and urban forest

ecosystem functionality and benefit3ree canopy cover an efficientand quick
gualitative measurement of aommunity and urban forestWith appropriatdand use
type specific canopy cover targets, Tumwater can target funding and prioritize

management to have the most impact in areas where canopy needs to be increased.

~ A oz, A

In Table & Canopy Cover Targets by Land Use Typed RS @S f 2 LIS R
FNBF¢ YR adzyRS@St 2L 06tS | NBFag ¢
Planning Council to determine areas of potential development overygea®d
timeframe.

|.
S NB

T a5S@St 2LISR oseNiBperiies thdt addunlilkely to redevelop
substantially in the next thirty years.

A

NE [

- Qax
Q¢ -
v ™M
P

T a! YRSOSE2LISR I NBl&d¢ |NB (GK2a$S LINPLISNIAS

substantially in the next thirty years.

T a! YRSOSt2LI1 0ftS I NBI &¢ | NI todeweop i tha INP LIS NJi

next thirty years because of existing critical areas or open water.

Table6: Canopy Coverarges by Land Us8ype

Tree Canopy Cover Percentages
Land Use
Type 2019 2019 2019 2019Total | oo oo
Developed | Undeveloped | Undewelopable | Area of City 2040 Goal
Area Area Area and UGA
Port of
Olympia-
Olympia 2% 53% 6% 3% 3%
Regional
Airport
Port of
Olympia- 18% 54% 49% 41% 25%
Industry
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Tree Canopy Cover Percentages
Land Use
Type 2019 2019 2019 2019Total | oo oo
Developed | Undeveloped | Undewelopable | Area of City 2040 Goal
Area Area Area and UGA
Industrial 17% 40% 39% 32% 25%
Clly (o 23% 43% 25% 27% 25%
Mixed Use
Other
Mixed Use 27% 34% 22% 30% 25%
General
Commercial 22% 55% 50% 41% 30%
Single
Family 45% 58% 54% 52% 50%
Residential
Multifamily 34% 45% 51% 40% 40%
Residential
Open Space
& Green 61% 59% 46% 49% 55%
Belt
TUMWATER
+
URBAN 31% 50% 48% 42% 39%
GROWTH
AREA
STREETREEAGE

A mix of young and mature trees is essential if canopy cover is to remain relatively constant
over time. Taensure sustainability, an egoing planting program should go hand in hand

with the removal of treeshat are towards the end dheir lifecycle Maintaining atree

inventory will make monitoring for this indicator easier. Small privately owned properties
pose the biggest challenge for inclusion in a broad monitoring program.
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The2018comprehensivestreet tree inventorycatalogedthe composition and distribution
of street treesin the City See thePeninsula Environmental Grodgchnical Reporh
AppendixA.1for detailed analysis.

To determine an approximate tree age composition of the over 3,500 inventoried trees,
measureddiameterswere analyzedising a tree age moded. _ dz] F a1 { AS6A Ol I yR
2008) The model estimated that 53% of the inventat trees were less than teyears old

and 82% were less than 25 years ddost City-ownedstreettrees are youngand some
havecompletedonly onequarter of their life span Proper care and maintenance of these

young trees will support lonterm growth of ecosystem servicespmmunity andurban
foresthealth,and access to green equitigrossthe ®&.6 _dz] I &1 {AS6AOT I yR Yz

STREETREEDIVERSITY ANSBUNDANCE

Species diversity is an important element in the kbagn health ofcommunity and urban
forests. Experience with specispecific pests has shown the folliydepending upon one
species. Unusual weather patterns and pests may take a heawontodes in the City. Itis
often recommended that no more than tgmercent of the City tree population consist of
one speciesThe 2018 City street tree survey foutiat the top three City street trees each
accounted for more than ten percent of the City street tree populafion.

Diversity and abundance of street treare important in developing a resilienbmmunity
and urban forest Highspecies diversity has ardct correlation to ecosystem resilience to
disturbance. Disturbances from the environment (wind and ice storms, pollutaasis,
and diseasesan devastate monocultures but have significantly less impact on diverse
stands of trees In geneal, no steet treespecieshouldrepresent more than 8 to 15% af
community andurban forest community. The updat&itreet Tree and Landscape Tree
Planting Lissin AppendixA .9 provide lists of recommended tree species for different
growing conditions in the Gitto support tree diversity within the urban ecosystem.

NATIVEVEGETATION

Where appropriate, preserving native trees in a community adds to the sustainability of the
community and urban forestNative trees are well adapted to the climate and support
native wildlife. Replanting with nursery stock grown from native stock is an alternative
strategy. Planting invasive species can threaten the ability of native trees to regenerate in

5 The top three City street tree species according to the 2018 City street tree survey were Acer platanoides
(Norway maple) (21.00%pyrus calleryana (Callery pear) (13.40%), and Acer rubrum (red maple) (12.5%). See the
Peninsula Environmental Grodgchnical Repoih Appendix A.1 for detailed analysis.
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greenbelts and other remnant forests. Invasive species might requiresamivrol
programs.

Native vegetation in natural areas and parks plays an important rdleeicanopycoverage

in the Cityand in the urban ecosystem. Through its interactions with nutrient cycling, soll
formation, stormwaterattenuation, wildlife habitd, and food sources, native vegetation is
critical to a thriving ecosystem. This includes all the constituents of the remnant and
restored native forestin the Cityfrom the herbaceous plants growing in forest openings
and wetlands to the native grasskds and prairie communities to the large native trees that
comprise nuchof the biomas®of the community and urban foresh the City Only a
relatively small proportion of regional native plamn¢e specieshowever,are represented

in the City®

QLIMATECHANGE

Climate change is driving changes in native vegetation composition throug¥astington
State Successfldommunity and urbariorest managers must consider climatic trends in
relation to tree species diversity and consider new options for suagesee establishment
and equitable distribution of tree benefits. The updat®tieet Tree and Landscape Tree
Planting Listin AppendixA 9 includetree selections that arsuitedto tolerate weather
extremes and urban stresse3he lisswill be updatel as new tree species are tested for
climate tolerance and urban suitability

Climate change is slowly concentrating annual precipitation into smaller windows of time
during the year imThurston County The number of days of rainfall per year is decregsin
although not the total amount of precipitation. This change is forcing plants to adapt to
warmer, drier summers, while at the same time experiencing wetter rainy seagamsver,

et al. 2013)

In the coming centurythe average annual temperatures Washington Statare projected

to rise at a rate of 0.1 t0 0.6 °C (0.2 and 1.0 °F) per dedaadipitation forecasts are
generally more uncertain; in general, winters are projected to be wetter and summers are
projected to bedrier. (Lawler and Mathias 2007)

Thesepredicted climate changesill affectcommunity andurbanforest resilience,
regeneration, diversity, and spatial distribution of trees and tree canopy. Changes are
expected in the lendit of growing season, plant and animal composition and distribution,
water availability and duration, along with an increase in drought conditions dthieng

6 Approximately 2.22% of the City street trees in the 2018 City street tree sumeynative to western
Washington. See thReninsula Environmental Grodchnical Repoih Appendix A.1 for detailed analysis.
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summer and fall.The single greatest forest management actadrthe local scale to keep
trees hedthy and foster vigorous growtto capture and sequester carbos to manage
treesfor density, regeneration, and resiliengiawler and Mathias 2007Resiliency
through species diversity and best management practiedse most important
management action fothe portion of thecommunity andurban forest made up dftreet
trees and single trees in maintained landscaped areas.

RESOURCKIANAGEMENT

Thissubsection identifiegecommendations regarding sustainable resource manag# for
community and urban foresh the City

Table7: Criteriafor SustainableResource Management

Criteria

Key Purpose

Management Plan

Develop and implement a management plan for trees
on public and private property.

Funding Develop and maintain adequate funding to implemen
citywide management plan.
Staffing Employ and train adequat€ity staff to implement a

citywide management plan.

Assessment Tooland Data
Management

Develop methods to collect information about the
community and urban foresbn a routine basis.

Speciesaand Site Selection

Provide guidelines and specifications for species use
a contextdefined basis.

Standards For Tree Care

Adopt and adhere to professional standards for tree
care.

PublicSafety

Maximize public safety with respect to trees.

Reuse Create a closed system for tree waste.
MANAGEMENIPLAN
TheUrban Forestry ManagementPlagnA £ £ | RR G2 | O2YYdzyAdlde

sustainability by addressing important issues and creating a shatied s the future of

the community and urban forest. Elements may include species and planting guidelines;
performance goals and standards for tree care; requirements for new development such as

tree preservation anglanning,and specifications for maiggng natural and open space

areas.
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SUBDISTRICMANAGEMENRAREAS
1 Manage thecommunity andurban forest in the City by using different zones
basedon future land use, soil, and climate

REGULATORYPDATES
1 Update TMC 12.28treet Trees
1 Update TMQ6.08Protection of Trees and Vegetation
1 Update TMC 18.4zandscaping
1 Update theDevelopment Guide

MANAGEDRESOURCEORESNEEDS

1 Managedresource forestswhere forests are managed for regular harvest,
require Type t Ill Forest Practices Aapprovalsfrom the Wasington State
Department of Natural Resources.

1 Managed resource forests in the City will require identification as forest lands in
the Conservation Elemenf the Comprehensive Plan

1 Forested areas that are converting to another Honest use require a pe IV
Conversion Permit Forest Practices Act approval from the City.

FUNDING

Sincecommunity and urban forestexist on both public and private land, funding must be
both public and private. The amount of funding available from both sources is often a
reflection of the level of education and awareness within a community for the value of its
community and urban forest

Seek additional funding to suppartbmmunity andurban foresthealth and function

INTERNAICOSTS
1 Community Development Department
o0 Investmern in street tree spacing designs
o Improvements in street tree health and longevity through regulations and
inspections that ensure proper cultivation in large and effective planting
spaces that promote healthy tree root growth
1 Public Works Department
0 Operatons and maintenance costs for street trees
0 Stream Teanprogram
0 Maintaininggeographic information systen{&13 data
o Staff training
1 Parks and Recreation Department
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o Operations and maintenance costs for trees and understory in parks,
facilities, and open sre
o Staff training

SOURCES JRUNDING

T
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General Funds the most common source of funding for community and urban
forest programs.Ongoing biennial Citjundingcan be requestedor the
community and urban forest
Special Improvement Districtsan be formedy a group of neighbors or
busineseswho vote to assess themselves for street tree or natural space
enhancements. This funding source is feasible whign theCity encourages
publicinvolvement by creating volunteer associations and activities, such as
GGOGNBS aGSs6FNRE 2NJ aGSSya F2NJ INBSyaté
improvement districts takes City staff involvement but can pay eliéing term
LJdzof AO a2y SNARAKALXE 2F INBSY FaaSiao
Stormwater Utility Feeghrough the Public Works Department enaloiany
cities to both improve the community and urban forest and reduce f@mnm
impacts on aging stormwater infrastructure, or offset costs on new
infrastructure.
Revenue for green space investmeistachievable through the Parks and
Recreation DepartmentActive recreation and urban retreat on these green
spaces could include specialized camping, trail running events, etc.
Federal and State Government Grardse available from numerous public
organizations.
0 Washington State Department of Natural Resogrtgban & Community
Forest Community Forestry Assistance Grants
o Washington State Salmon/Orca recovegjated grants
A Washington State Department &cology
A Washington State Department &ishand Wildlife
A Puget Sound Partnership
o U.S. Environmental Proteoh Agency
0 U.S. Department of Agriculture and U. S. Forest Service
Fees, Taxes, Assessments, and Special Tax Districts
0 Tree mitigatiorfees
Corporate and Private FoundatiaandLocal Civic Organizatiortan help
sustain the community and urban forest thrgln endowment funds, wkind and
monetary donations and community and public engagement.
o Endowment funds.
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0 Volunteers and irkind donations help many municipal programsahgh
employee volunteer requirements and student volunteer requirements.
o Donationsfrom businessesorganization, societiegnd individuals can be
used tooffset costs ofund street tree plantings, @ommunity tree
endowment,or greenspace acquisition.
1 Bigbox store grants and donations
1 Explore programs for selling carbon credissuedby City Forest Credits, such as
the City of Seattle, to local or national businesses to fund projects that support
restoration, reforestationor the stewardship of urban trees
1 Volunteers.

QTYSTAFFING

Acommunity and urban fore§ta & dza G | &rgabed Wherhall @ity thea stakf,yGtility
and commercial tree workerand arborists are adequately trained. Continuing education
in addition to initial minimum skills and/or certificatiorsdesirable.

1 The City currently retains a consulting urban foee®n an as needed badisr
development reviewguestionsand tree risk evaluationdt is recommended that
increased funding for this service is provided or an Environmental Manager position
is added to City staff whose responsibilities would includearforestry.

1 Public and private developments, which include Landscape Master Planning and
street tree installation requirements, should be inspected by an independent
International Society of Arboriculture (ISA) Certified Arborist. Criteria for compliant
street tree installations include:

0 Species identified by ISA Certified Arborist are same tree species indicated on
approved Landscape Master Plantloe updatedComprehensive Street Tree
Plan

o Tree installation is compliant with the most current versidrAmnerican
National Standards Institute (ANSI) A30@e, Shrub and Other Woody Plant
Management Standard Practices for Planting and Transplanting

o Trees are correctly mulched and irrigated, if necessary, as per approved
Landscape Master Plan thre updated Comprehensive Street Tree Rlan

1 Current and future City staghould receive trainingegularlyin basic tree care to
ensurethat theyunderstandthe importance of proper tree carand canperform
tree caretechniquescorrectly.

1 Citystaff with a high iterest intrees and their carshould be encouraged to seek
further training and education, with thmtention of becoming an ISA Certified
Arborist.
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1 Maintenance of theCity-owned portion of thecommunity andurban forest, in terms
of both Citystaff and esources, is an important ongoing responsibility that should
become an explicit part of thengoingCitybiennial budgeprocess.

ASSESSMENDOLS ANDATAMANAGEMENT

By wsing canopy cover assessment, tree inventories, aerial mapping, geographic informatio
systemqGIS) and other tools, it is possible to monitor trends is@mmunity and urban
forestresource over time.

1 Common forestry and urban forestry tools and instruments shbeldised to
measureindividual streettreesand record data in easily ayaed formats These
mightincludemeasuring tapes;linometers, range findergyjobal positioning
systems GP$ andgeographic information systen{&lS, and tabletcomputersor
smart phones

1 Eachindividuallyinventoriedtree should beassessedising mehods described by
the International Society of ArboricultufgSA) performed byiSACertified Arborists
Reference thé*eninsula Environmental Groupechnical Reporh AppendixA.1for
a full description of the street tree inventory methods used in depment of the
Plan.

o Tree Risk Assessment Qualificatishsuld be engaged to ensure thorough
professional assessment of treas well as prescriptive risk abetment
measures.

o wWSOASg Tréeventpry Best Management PractizesppendixA 8.

1 TheFIlAT priority matrixshould be usedo prioritize management andcosystem
improvementactivitieswithin green spacesatural areas, and open spaces

1 Assure quality data through consistent data collection methods.

Develop quality control measures for datanagement.

1 Researcloptions formunicipaltree asset managemergoftware

Lucity

Geographignformationsystem (GIS)

TreePlotter

TreeWorks

=a

O O O O

ONGOINGSTREETTREENVENTORY
' Build on the success of the Stream TdaiNE I NFORGQIZA T Sy aOA Sy O0SQ
engage ommunity members in street tree inventory on a letegm basis.
1 Develop ecitywidework order system that enters all tree work automatically as
performed to ensure an accurafgogressivdree inventory.
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SPECIES ANSTESELECTION

Providing good plantingtes and appropriate trees to fill them is crucial to sustainability.
Allowing adequate space for trees to grow and selecting trees that are compatible with the
site will reduce the longand shortterm maintenance requirements and enhance their
longevity Avoiding species known to cause allergenic responses is also important.

When selecting trees to plant in th@ity, it is important to understanthe functional
biological,and physical limitations of each sit€hoosingThe Right Tree in the RightPé&
and caring for it properly are paramount in cultivating and establishing trees.

Minimum tree rooting and soil volumes per species of tree should be established in master
design plans for street trees and other green infrastructure, and communicated to
developers, builders ahlandscapers early and often.

Use AppendiA9: Street Treand Landscaping Plantingssfor an ideal soil volume for
specific tree speciesThis information will in turn inform how sidewalk sizes are determined
in Appendix ALO: Street Design Recommendations

STANDARDS FAOREECARE
Adhering to professional standards such as the Tree Pruning Guidelines (ISA) and ANSI Z133
and ANSI A30Publications will enhance sustainability.

1 Tree Worker Safety: ANSI ZI3Bmerican National &nhdard for Arboricultural
Operations; Safety Requirements
o All tree service contractors who do businesshia City musfollow safety
standards set forth in most currenersionof ANSI Z133.
0 Refer tothe Washington State Departmenf Labor and Industreto ensure
compliance withWashington Statsafety requirements.
1 Tree Maintenance and Management: ANSI AB00ee, Shrub and Other Woody
Plant Management for Tree Care Operations
o Allwork performed on treesvithin Cityrights-of-way, Gty-owned trees inParks
and other facilities, and trees withtcommercial, industrial, and institution&its
should be done according to the standards identified in ANSI A308e, Shrub
and Other Woody Plant Managhent for Tree Care Operations.
o Trees on private propertghould be free of tree disfigurement, mpfuning, and
tree topping.
o The City shall develop and periodically updateity Tree Care Manutiat
defines,promotes,and provides for enforcement of proper tree planning,
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planting and maintenance for resideat developerspwnergassociationsand
homeowners.

o To ensure structurally stable and healthy trees, proper tree pruning should be
defined and regulated in the Tumwater Municipal Cd@i®C)and Development
Guide

o The City will develop a program to ezhie residential property owners on
proper tree maintenance.

PUBLICAFETY

In designing parks and other public spaces, public safety should be a key factor in
placement, selection, and management of trees. Regular inspections for potential tree
hazards are mimportant element in the management program.

To ensure public safety in and around urban trees, the removal of trees identifieidlas
riskthrough evaluation by m ISACertified Arboristvho isTree Risk AssessmeQtialified
(TRAQ¥houldcontinue tobe allowed All tree riskassessmentshould identify and rate
potential targets the tree could affecincluding buildings and infrastructure, emergency
service routes, etc. Assessment reports should include mitigation options, if feasible, and
attemptsto reduce risk through thé&east destructive methodavailable such as
arboricultural methods and techniques, which reach desirable risk outcomes through
pruning, bracing and cabling, wildlife snag conversion, or similar methods less impactful
than complee tree removal. It isalso theintention of the City to enhance and maintain
wildlife habitat, which includepreservingdead trees anareatingwildlife snagsvhere
reasonable to preserve wildlife habitat

REUSE
A sustainableommunity and urban foress one thatreusesits products by composting,
recycleschips as mulch and/or fuel and using wood products as firewood and lumber.

Urban woodreusepresents an opportunity for the City to close the loogommunity and
urban foresty managementand sustaiability by making bespossibleuseof removed City
resources, such dsees. Branches and leaves may be chipfmdmunicipal landscape use
while tree trunks may be salvaged for a number of vadddedecosystem enhancement
projects suchasriparian ard wetland habitat enhancement, artisan handwork, and milled
lumber for City or school uséA wide variety of other possibilities might also be explored as
potential funding sources through urban tree care

COMMUNITYFRAMEWORK
Thissubsection identifiegecommendations regarding the sustainable community framework
for the Citycommunity and urban forest
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Table8. Criteriafor the SustainableCommunity Framework

Criteria

Key Purpose

Public Agency Cooperation

Ensure all City departménand other jurisdictions that
have facilities in the City operate with common goals
and objectives

Involvement of Large Private
and Institutional Landholders

Large private landholders embrace citywide goals an
objectives through specific resource maeagent plans.

Green Industry Cooperation

The green industry operates with high professional
standards and commits to citywide goals and objectiy

Neighborhood Action

At the neighborhood level, the public understands an
participates in community and uamn forest
management.

Citizenr GovernmentBusiness
Interaction

All constituencies in the community interact for the
benefit of the community and urban forest.

Awareness othe Urban and
Community Foresas a
Community Resource

The public understands thealue ofthe community and
urban forestto the community.

Regional Cooperation

Provide for cooperation and interaction among
neighboring communities and regional groups.

PUBLICAGENCY2OOPERATION

City departmentsand other jurisdictions that have faciét in the Cityhould operate with
common goals and objectives regardithg community and urban forestAchieving this
cooperation requires involvement of the City Council and the Tree Board.

Work to ensure the cooperation of both internal City departiteeas well as other public

agencies, such as:

1 City Departments

o Community Development

Executive
Finance
Fire

O O O 0 O

Police
o Public Works

Parks and Recreation

1 Tumwater and Olympia School Districts

1 Port of Olympia
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Washington State

Thurston County

LOTT

Economic Devepment Council

South Puget Sound Community College

The Evergreen State College

Washington State University Extension and thasWingtonSate University
Extension Master Gardeners

1 Regional CooperatiofU.S. Environmental ProtecticAgency 2013)

= =4 4 4 A a8 -2

INVOLVEMENT QRRGEPRIVAE ANDINSTITUTIONAIANDOWNERS

Private landholders own and manage most of doenmunity and urban forestTheir

interest in, and adherence to, resource management plans is most likely to result from a
communitywide understanding and valuing of tkemmunity and urban forestin all
likelihood, their cooperation anohvolvement cannot be mandated

Institutional and norgovernment public facilities play an important role in green space
continuity and accessibijit in addition tocommunity andurban forest diversity. Public
colleges, hospitals, museums, and state agencies should be relatively cohesive in their
management of native plants and climate resilient trees.

GREENNDUSTR¥OOPERATION

From commercial groers to garden centers and from landscape contractors to engineering
professionals, the green industry has a trerdens impact on the health of theommunity

and urban forestn the City The commitment of each segment of this industry to high
professionaktandards and their support faitywide goals and is necessary to ensure
appropriate planning and implementation.

The City should explore cooperation with the following:
1 Non-profit environmental organizations
1 Greenindustries

NEIGHBORHOQACTION

Neighbohoods are the building blocks of cities. They are often the arena where individuals
feel their actions camakethe biggest difference in their quality of lif&ince the many

urban trees are on private property (residential or commercial), neighborfzmtion is a

key tocommunity and urban foregustainability.

The City should explore cooperation with the following:
1 Neighborhood action groups
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 Homeowners associations
1 Community groups

QTIZENGOVERNMENBUSINESBNTERACTION

Having public agencies, prieatandholders, the green industry, and neighborhood groups

all share the same vision of tttwmmunity and urban foresh the Cityis a crucial part of

sustainability. Thisonditionis not likely to result from legislation. It will only result from a

shared understanding of theommunity and urban fore§ea @I £ dzS G2 G(KS 02YY
commitment to dialogue and cooperation among the stakeholders.

The City should explore coogion with the following:
Thurston Chamber of Commerce
TumwaterAreaChamber of @nmerce

The Olympiad’umwater Foundation
OlympiaLaceyTumwaer Visitor & Convention Bureau
Service organizations

Private educational institutions

= =4 4 4 A 2

AWARENESS OGAEURBAN ANICOMMUNITYFORESARS ACOMMUNITYRESOURCE

Fundamental to the sustainability tie community and urban foresn the Cityis the

public understanding of the value of its trees. People who value trees elect officials who
value trees. In turn, officials who value trees are more likely to require the agencies they
oversee to maintain hightandards for management and provide adequate funds for
implementation.

REGIONAICOOPERATION

Community and urban forestdo not recognize geographic boundariésmking @y efforts
to those of neighboring communities enables consideration and actioargei geographic
and ecological issues, such as water quality and air quality.

34| Page



City of Tumwater Urban Forestry Management Plan
AdoptedMarch2, 2021 by Ordinance No. 20204

CHAPTER C STRATEGIELANNING
IMPLEMENTATIQMNDMONITORING

3.01 0 STRATEGIC PLANNING O WHAT Do WE WANT ?

The strategic plan hierarchy shown below is used to organize #re Hlhe graphic below
moves from the broad Vision to specific Actions. The Sections that follow explain what each
level of the strategic plan hierarchipes.

Objectives

Actions

3.01(A)¢ Vision Statement

Visioning is a planning process through which a community creatkarad vision for its future
and begins to make it a realitythe Tree Boartbok the responses generatduly the responses
G2 0KS 1jdzSadA2yyY camnmiinityiandirBan ®r2stizo Igok kel as & iéssilt of
0KS t f I y Kttie cdménunify 3ol Citystafisurveys and the inventory and analygisrk
performed by the consultantind adoptedthe following vision for the Plan

The City of Tumwater will align resources to enhance and manage its heatmymunity
and urban forest to enable the ongoig development of the community while protecting
its unique environment.
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The vision statement wi Y & dENeRiglit Tree in the Right Plate enable the ongoing
development of the community while protecting its unique environment.

3.01(B)¢ Concepts

Corceptsare the fivegeneral statements indicating a desired end or direction the City will

follow to achieve that end. The five concepts expand on the three issues and trends discussed
in Section 2.03(@) Analysiof Chapter 2; State of theCommunityand Urban Forest

vegetative resources, resource management, and community framewidr&five Concepts

are interconnected as shown below.

/

Engage Protect

1. Growthe community and urban forest through new plantings to maximize the social,
economic, and environmental benefibf urban trees and vegetation.

2. Protectthe community and urban forest from threats and loss by preserving existing
trees and understoryn the City

3. Managethe community and urban forest through coordinated planning, design, and
maintenance to ensure itongterm health and sustainability.

4. Fundthe community and urban forest by establishing a lbegn Cityfinance strategy.

5. Engageesidents, public agencies, community groups, and the private sector in caring
for the community and urban forest and fosteg their deeper connection to nature.
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3.01(C) Goals

Goalsare general statements indicating a desiregult, or direction the City will follow to
achieve thatntent. Goals frame how the City, residents, and others should work towards
meeting whathasbeenidentified ascommunity and urban foresy needs.Building on the
inventory and analysis work done for the Bléme Tree Board adopted the folving Gals for

the Plan The Goals are grouped under the Concepts outlined above and are developed with
Objectives and implementing Actions below.

1. Restore and enhance the community and urban forest.

2. Protect and preserve the community and urban forest, which includes trees, understory,
habitat, and soils.

3. Manage Cityowned community and urban forestry resamas for maximum benefit.

4. Balance the protection and support of the community and urban forest with other City
strategic priorities, which include, in part, providing affordable housing, developing a
walkable, urban community, economic development, and pcting endangered
species.

5. Promote the use of incentives to leverage community and urban forestng
6. Promote community ad urban forest stewardshigducation and achievement

7. Optimize opportunities for partnerships in community and urban forest preséyn
and enhancement.

8. Give community and urban forest resources an appropriate emphasis within City
government and across the community.

3.01(D)¢ Objectives and Actions Addressing the Goals
Objectivesare items specific to the City that support achigythe Goals.Theyidentify the
specifics of the Citgosition anddefine paths to implement Goals

Actionsare specific implementation tasks that fulfill Objectives and support annual work
program development.

3.02 0| MPLEMENTATION O How Do WE GET THERE ?

3.02(A)¢ Implementation Program
Section 3.0%1 StrategicPlamingestablishedi KS t f | y Qa + halsadi@ojective® y OS LI &
which provide the overall direction of the Plan building on theee issues and trends discussed
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in Section 2.03(@)Analyss of Chapter z; State of theCommunityand Urban ForestThe
Sectionalso listed Ations needed to accoptish the Goals and Objectives.

Section 32 - Implementationdescribes how these Actions will be carried out. It is likely that
the Actions in thesectionwill be revised based on the monitoring describe&attion 3.6 ¢
Monitoring.

For eachAction, the implementation plaspecifies
1 Priority
1 Leads
1 Timing

3.02(B)¢ Priorities

Prioritiesare intended to baused to phasé\ctionsover time so that higer-priority Actionsare
completed before lowr-priority Actions Priorities are assigned a qualitative value of low,
medium, and high.

3.02(C)X Leads

Leadsare theprimary and secondargity departmentsboards,or staff who will be responsible
for admnistering and carrying ouhe Actions.Leads are identified as being either Primary (P)
or Secondary (S).

3.02(D)¢ Timing
Timingestablishes whether Actions will ogoon an ongoing basis or every one, three, five, or
ten years.

3.02(E) Funding

Fundirg to support urban forestry and arboriculture programs can come from a variety of
programs forcapital and operationsncluding public and private fundgunds for capital
include support of tree planting, such g&andalone projects or as part of attger public or
private projectand major projecs to address tree problems, suchrasnoval and replacement
of sidewalks andtreet trees, major tree removalOperations funds support tree care and
maintenance, staff and public educationaiing, and suppud for Tree Board.

Presently, he City's Street Fund, which is primarily reserved for tree planting and major tree
replacement) generates funds from development which pays into the fund in lieu-sit®n
tree preservation.Aside from the Tree Fund, theig® nodedicated tree funding source.
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Currently, funding for capital activities comes from street projects (City Street Fund and grants),
capital prgects (parks, facilitiegtc.),and the Tree FundNew private development is also
responsible for tree lanting in compliance with the City's tree preservatitandscapingand

design regulationsOperations are directly funded from the City's General Fund (primarily tax
supported) to support staff to the Tree Board and tree care in parks, streets afiti€acif

trees are located on enterprise fund properties (golf and utilities), the ta@e is covered by

those funds.

Specific funding initiatives include:
Capital

1 Establish a dedicated Tree Fund and Restricted General FupticBabnt to replace the
current Tree Fungwhich is part of the Impact Fee Accouriistablish written policies
for the use of those revenues generated by mitigation of tree removal.

1 Establish regular funding for the Tree Board to supporgjoimg tree projects, similar to
the Higorical Commission and Parks Board.

9 Utilize the City's Capital Facility Plan (CFP) to inclpeefs tree planting projects.

1 Establish a formal memorial tree program where the public can donate funds to plant
trees.

1 Seek grants, from government and pteaources, to support tree planting;
particularly, look to climate change and global warming mitigaticmgpms for grant
opportunities.

1 Establish standards for City projects to include tree planting elements in order to
leverage funds from capital praje

91 Develop a partnership relationship with the Stormwater Utility to support capital
projects based on the role that trees play in stormwater mitigation.

1 Develop a City culture that values and supports the planting of trees within the City on
City propery

1 Encourage the private planting of trees as a part of private development aigiog
private property activities.

Operations

1 Assign a fixed amount of the General Fund to support urban forestry activities.

1 Look to alternative funding sources, such laes Metropolitan Parks District,
Transportation Benefit Districand utilities, to support urban forestry and reduce major
maintenance to roads, sidewalks, par&ad utilities.
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1 Develop a partnership with the Stormwater Utility to support maintenance ofGhg's
urban forest and staffing.

1 Create a treecare endowment fund supported with private donations, an overhead
charge on City projects that include trees, and contributions from years when there is
surplus onetime revenue that can be dedicated.

As theCity Council makes choices of projects and initiatives to implement this Plan, they will
have to select from these funding tgns to support their actions.

3.03 O MONITORING O How ARE WE DOING ?

3.03(A)¢ Program for Monitoring and Adaptive Management

Thepossible situations that may arise over the course of §&dr periodof the Urban Forestry
Management Plarcannot all be accounted for iniPlan. Concepts, Goals, Objectives, and

Implementation Actionsvill need to be adjusted over timeBy monitoing thecommunity and

urban forest system, information can be gathered to make thesestjents, which is known

as adaptive management.

The goal of the monitoringrogramis to provide data needed to understand what is
happening, why it is happening, ahdw specific management adjursents will change the
outcome. Monitoring is designed to measure progress towards@wncepts, Goals,
Objectives, and Actions establishedSection 3.0%, Strategic Planingand theapplication of
Actions inSection 3.0Z; Implementation

3.03(B)¢ Monitoring Actions
Monitoring Actionsare intended to be a quantitative way of measuring whether an Action is
achieving the Objective
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3.04 0 FORMAT OF CONCEPTS , GOALS , OBJECTIVES , AND ACTIONS

The following is an example of th@mat usedin the Planto group and organiz€oncepts, Goals, Objectives, and Actions.

#.01(A) ¢ Concept
A Concepts ageneral statementindicating a desired end or direction the City will follow to achieve that end.

Goal# AGoalis ageneralstatement indicating a desiredesult or direction the City will follow to achieve that intent. Goals
frame how the City, residents, and others should work towards meeting what has been identified as community and
urban forestry needs

Objective#.1.  An Objectve isspecific to the City thasupportsachievinga Goal They identify the specifics of the City position
and define paths to implement Goals.

Action A. An Action is aspecific implementation taskhat fulfill san Objectiveand suppors annual work pragram
development
Leads
Priority [Primary (P) & Secondary Timing Monitoring Action
©)

APriority is used to phase Action: ALeadisthe primary and Timingestablishes A Monitoring Actionisintended
over time so that highepriority secondanCity whether Actions will ocau to be a quantitative wapf
Actions are completed before departments boards,or on an ongoing basis or measuring whether an Action is
lower-priority Actions. A priority staff responsible for every one, three, five, or achieving the Objective

is assigned a qualitative valoé ~ administering and aaying ten years.
#1 (high), #2 (medium), and #3  out the Actions.Leads are

(low). The Tree Board Planning identified as being either
Commissionand staffidentified Primary (P) or Secondary

their top twenty-sevenActions (S).

with the V symbol
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3.05 O PLAN CONCEPTS , GOALS, OBJECTIVES , AND ACTIONS

3.05A) ¢ Grow
Grow the community and urban forest through new planga to maximize the social, economic, and environmental benefits of
urbantrees and vegetation.

Goal 1. Restore and enhance the community and urban forest.

Objectivel.1. Increase canopy cover in the City to expatite community and urban forest.

Action A. Establish treecanopy cover targets for the City and its neighborhoddsincreasecanopy cover in appropriate
areas, taking into account land uses established by ®emprehensive Plgrcommunity desires, tree functions,
climate, and ecosystems.

. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Reviewevery five yearbased on MeasureTree canopy covePgercentagef
Public Works (P) City cycle for acquiring updated total City land covered by tree canopnd
Tree Board (S) LiDAR or equivalent percentageof land use designain and/or
neighborhoodsovered by tree canopgvery
five year3

Plan includes targetis Chapter 2Table5
Canopy Cover Targets by Land Use
Designatiorbased on 2018 Plan
developmentwork
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Action B Ensure that landscaping regulations provide forelpreservation of trees with potential and the planting of new
trees and understory when removing existing trees and understory on public and private properties.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Developent (P) Review and revise TMC 18.47  Evaluate effectiveness of regulatioasd
Tree Board (S) Landscapingn Winter 2022and  how they are administeredscompared to

determineif updates are needed the Goals, Obgtives, and Actins of the Plan
every five years thereafter

ActionC Require appropriate tree planting in new development and redevelopment, by emphasizing proper planning for
trees, correct planting techniques, and aftercare that supports the healthy establishment of newly planted trees.
. Leads _— o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Review and revise TMC 12.24  Evaluate effectiveness of regulatioasd
Public Works (S) Street Trees Fall 2021land TMC programsascompared to the Goals,
Tree Board (S) 16.08Protection of Trees and Objectives, and Actions of the Plan
Vegetationand TMC 18.47
Landscapingn Winter 2022and
determine ifupdates are needed
every five years thereafter
Action D. Explore nonregulatory programs and incenies to engage the community, planiore trees and reforest property
owned by the City
_ Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Tree Board workrogram in 2021 EBEvaluateeffectiveness of the programs and
Tree Board (P and Tree Board will determe incentivesascompared to the Goals,
schedule thereafter Objectives, and Actions of the Plan
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ActionE Support and incentivize the use of larggnopy trees in appropriate areas to provide maximum benefits.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Tree Board work program in 202: Evaluateeffectiveness of the incentivess
Tree BoardR) and Tree Board will determine  compared to the Goals, Objectives, and
Parks and Recreation (S) schedule thereafter Actions of the Plan

Public Works (S)

Action F. Promote the use of native tree and understory species on public and private property to enhance desired wildlife
habitat in the City.
. Leads _ o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Tree Board work program in 202! Reviewpercentage of gecies distribution on
Tree BoardR) and Tree Board will determine  City propertes and public rightsf-way
Parks and Recreation (S) schedule thereafter

Objective 1.2. Improveand maintain an optimal level of agdistribution and species diversity of trees in the community and
urban forest by increasing the use of desirable trees.

Action A. Designate tree species based upsepecific purposes and site conditions for each project and maximize the benefits
of trees while maintaining species diversity.
. Leads - o .

Priority [Primary (P) & Secondary (S)] Timing Monitoring Action

#1V Community Development (P) Ongoing ermit review process  Reviewpercentageof trees in population
Parks and Recreation (P) and City planting work program  considered suitable speciesddiversity
Public Works (P) determine ifStreet Tree List and ratio of species, genus, and family, especia
Tree Board (S) Landscaping Tree Ligpdatesare within City parks and righisf-way

needed evey five years
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Action B. Stagger new and replacement tree plantings to encourage age distribution and species diversity.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2@with full Evaluatepercentage dstribution of trees by
Public Works (P) implementation in two yearand diameter at brastheightanddiversity ratio
evaluateevery five years of species, genus, and family, especially
thereafter within City parks and rightsf-way
ActionC Consider whether planting of edible landscaping suchb&sry plants andfruit trees would be appropriate in City

parks or open spacegaking into consideration factos such as public safety, attraction of vermin, disease
transmission, and maintenance ability and costs

Leads

Priority (Primary (P) & Secondary (S)] Timing Monitoring Action

#3 Community Development (P) Tree Board work program in 202! Calculatéhealth and maintenance costs
Tree Board (P and Tree Board will determine
Parks and Recreation (S) schedule thereafter

Public Work (S)
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Objectivel.3.  Establish a full complement of beautiful, healthy tre@s the City by planting trees in locations that maximize
their ability to grow while minimizing damage to the essential infrastructure of the City.

Action A. Plan citywide for trees along City streets and in Qugrks and open spacesjaintain an approved City planting list
and designate nuisance trees foemoval and replacement
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Start inFall2021 as a work Determinepercentage tribution of trees
Parks and Recreation (S) program itemusing data gathered by diameter at brastheight, diversity ratio
Public Works (S) for Planand evaluateevely five of species, genus, and famiBnd damage to
years thereafter infrastructurewithin City parks and rightsf-
way
Action B. Develop a partnership with theCity Stormwater Utility to support maintenance of the City's urban forest and
staffing.
Priorit N Timin Monitoring Action
y [Primary (P) & Secondary (S)] g g
#1V Public Works (P) Start inFall2021as a work Evaluateeffectiveness othe

Community Development (S)) program itemandevalude every recommendations
five years thereafter

ActionC Look at enlarging planting sites to capture stormwater, benefit trees, and reduce hardscape damage such as
sidewalk failures or gratings not fitting due to confined gwing space for trees Consider increasing resources to
prioritize repairing sidewalk damage.

Leads

Priority [Primary (P) & Secondary (S)] Timing Monitoring Action

#1V Public Works (P) Start inFall 202 as a work Bvaluateeffectiveness othe requirements
Community Development (S) program itemand evaluateevery
Parks and Recreation (S) five years thereafter
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Action D. Encourageengineering solutions in planting sites such as silva cells, automatic watering systems, or similar options
to ensure the heéthy growth of trees.
_ Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Public Works (P) Start in Spring 2025 as a work  BEvaluat effectiveness othe
Community Development (S) program itemandevaluateevery recommendations
Parks and Recreation (S) five years thereafter
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3.05B) ¢ Protect
Protect the community and urban forest from threats and loss by preserving existing trees and understtrg City

Goal 2. Protect and preserve the community and urban forest, which includeses, understory, habitat, and soils.

Objective 2.1.  Use regulatory and nomegulatory approaches to potect andretain the community and urban foresto the
extent practicable within the context of necessary growth and development.

Action A. Enforcetree protection regulations to protect healthy existing trees and forested areas and replace on public and
private properties.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Evaluate every favyears after Determineannualnumber and type of
Police (S) Plan approval enforcement actions
Action B. Enforcelandscaping regulations to preserve existing trees and understory as well as replace on public and private
properties.
. Leads - o :
Priority [Primary (P) & Samdary (S)] Timing Monitoring Action
#1V Community Development (P) Evaluate every five years after  Determineannualnumber and type of
Plan approval enforcement actions
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ActionC Implement tree-pruning standards for trees on public property such dsegt trees, trees in critical areagublic
land, parks,and trees in natural areas and remnant forests.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Parks and Recreation (P) Startin Fall2021 with full Determine percentage of street trees
Public Works (P) implementation in two yearand following standard pruning standards and
Community Development (S) determine ifupdates are needed evaluate theeffectiveness of the standards
every five years thereafter ascompared to theGoals, Objetives, and

Actions of the Plan

Action D. Explore nonregulatory programs and incentives to engage the community and allow for the retentiplanting,
and replantingof more trees.
. Leads _— o .
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Tree Board start work in 202ind Evaluate effectiveness of the incentives
Tree Board (P Tree Board will determine compared to the Goals, Objectives, and
schedule thereafter Actions of the Plan
ActionE Devebp incentives to promote tree retentionplanting, and replanting
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
ommunity Developmen ree Board start work in n aluateeffectiveness of the incentivess
#1V C ity Devel t(P Tree Board start kin 202and Evaluateeffecti fthe i ti
Tree Board (P Tree Board will determine compared to the Goals, Objectives, and
schedule theeafter Actions of the Plan
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Action F. Put into practice tree pruning requirements and standards.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2023 with full BEvaluateeffectiveness of the requirements
Public Works (P) implementation in two yearand and standardsisscompared to the Goals,
Community Development (S) determine ifupdates are needed Obijectives, and Actions of the Plan
every five years thereafter
Action G, Implement, in coordination with the Noxious Weed Board and the Washington State Department of Fish and
Wildlife, an invasive flora and fauna species control strategy citywide to safegubhedhealth of the community
and urban forest.
. Leads _ o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2023 with full Evaluatepercentage ofnvasive plant and
Public Works (P) implementation in two yearand animalspecies distribution on City prepties
Community Development (S) monitor biennially thereafter and public rightsof-way
Action H. Coordinate withthe Fire Department on actions to minimize fire riskssociated with urban forestry.
. Leads _ o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Fire (B Start in Spring 2023 with full Evaluate effegveness of the requirements
Community Development (S) implementation in two yearand and standardsis compared to the Goals,
Parks and Recreation)(S monitor biennially thereafter Objectives, and Actions of the Plan

Public Works (S
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Action|. Remove trees and understory in specific situations identified in the Tumwater Annex toNla¢&ural Hazard
Mitigation Plan for the ThurstorRegionto guard against wildfire.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2023 with full Track annual removals
Public Works (P) implementation in two yearand
Community Development (S) determine ifupdates are needed
Fire (S) every five years thereafter
Action J Designate, register, and promote heritage trees.
. Leads _— o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Startin Spring 202®ased on Tracknumber of trees considered heritage
Tree Board (S) Peninsula Environmental Group treeson an ongoing basis
work andupdateevery five years
thereafter
ActionK. Prioritize replacement of dead, diseased, or dying trees, as well as thoseadged or removed for other reasons,
such as motor vehicle collisions and construction projects.
. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start inSpring 2023 with full Tracknumber ofreplacementsannually
Public Works (P) implementation in two yearand
Community Development (S) evaluate every five years
Fire (S) thereafter
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Objective2.2.  Develop a Citytreet tree-trimming program.

Action A. Develop treetrimming areas based on optimal equipnmé mobilization, priority locations, current tree inventory,
and best management practices.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Parks and Recreation (P) Start inFall2021 with full Bvaluateeffectiveness of the programs
Public Works (P) implementation intwo yearsand compared to the Goals, Objectives, and

evaluate every five years Actions of the Plan
thereafter

Objective 2.3. Respondo view blockage complaints regarding City trees blocking priveiews.

Action A. Thin and skirt trees before considering removal.
. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2023 with full BEvaluateeffectiveness of the programs
Public Works (P) implementation in two yearand compared to the Goals, Objectives, and
evaluate every five yea Actions of the Plan
thereafter
Action B. Develop criteria and findings in order to make consistent decisions for requests to alter trees for view purposes.
. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full BEvaluateeffectiveness of the programs
Tree Board (S) implementation in two yearand compared to theGoals, Objetives, and
evaluate every five years Actions of the Plan
thereafter
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ActionC Prohibit inappropriate tree topping using education and enforcementWhere overhead power lines are creating
conflicts, consider replacing the trees with shorter species or burying the power linegtiuce such conflicts

Leads

Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full BEvaluateeffectiveness of the migramas
implementation in two yearand compared to the Goals, Olggves, and
evaluate every five years Actions of the Plan
thereafter
Action D. Consider tree growth patterns as a factor prior to planting, especially in instances where a dense sight obscuring
barrier or exceptionally large tree is not desirable, suchiagront of a business.
. Leads _ o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Parks and Recreation (P) Start in Spring 2025 with full BEvaluateeffectiveness of the prograras
Public Works (P) implementation in two yearand compared to the Goals, Objectives, and
evaluate every five years Actions of the Plan
thereafter

Objective 2.4.  Supportmanagedresource forests where they exist

Action A. Document managed resource forests in the City.
. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full Track managed resource forests

implementation in two yearand
track every five years thereafter
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Action B. Allow the harvesting of trees in managed resource forestghié management practices of these forests follow
Washington State Department of Natural Resources Forest Practices Act rules and provide for continued growth
and health of managed resource forests.

_ Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full Trackharvests
implementation in two yearand
track every five years thereafter
ActionC Consider only allowing sustainable harvest methods such as selective logging along witémnteng as a way to
reduce impacts associated with tree harvesting in managed resource forests aneo@ityed forests.
. Leads _— o .
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full BEvaluateeffectiveness of the programs
implementation in two yearand compared to the Goals, Olgtves, and
evaluate every five years Actions of the Plan
thereafter

Action D. Allow the harvest of trees if done in support @omprehensive Plapolicies fornew or expanded agricultural uses
that grow or raise food for at least ten years.

. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full Trackharvests

implementation in two yearand
track evey five years thereafter
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ActionE Designate tax revenues, such as the business and occupation tax, from timber harvests in managed resource
forests specifically for tree related projects and programs within the City.
. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full BEvaluateeffectiveness of the programs
Executive (S) implementation in two yearand compared to the GoaJ€bjectives, and

evaluate every five years Actions of the Plan
thereafter
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3.05C)¢ Manage
Manage the community and urban forest through coordinated planning, design, and maintenance to ensure itgéomghealth
and sustainability.

Goal 3. Manage Cityowned community and urban forestr resources for maximum benefit.

Objective3.1.  Promote efficient and coseffective management of the community and urban forelsy selecting situating,
and maintainingurban trees appropriately to maximize benefitsn@ minimize hazard, nuisancs, hardscape
damage, and maintenance costs.

Action A. Ensure that future development of City property is consistent with thizban Forestry Management Plan
. Leads - o ,
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Start inSpring 202 1with full Tree Board review
Tree Board (P) implementation in two yearsnd
Parks and Recreation (P) reviewevery five years thereafter

Public Works (P)

Action B. Develop and enforce design phase and preconstruction coordination protdcoli 2 Sy adzN8 da ¢ KS wA IK
WAIKG tflF OSwé
. Leads _ o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Start inSpring 2021with full BEvaluateeffectiveness of thg@rotocols as
Public Works (P) implementation in two yearand compared to the Goals, Objectives, and
Parks and Recreation (S) evaluateevery five years Actions of the Plan

thereafter
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ActionC Define and assign street tree maintenance and care responsibilities and publicize for greater awarengss a
compliance.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Start inFall2021 with full BEvaluate effectiveness bthe programas
Public Works (P implementation in two yearand compared to the Goals, Olggves, and
evaluateevery five years Actions of the Plan
thereafter
Action D. Prioritize and schedule Citgssigned street tree maintenance activities according to inventalycumented needs.
. Leads _ o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Public Works (P) Start inFall2021 with full Bvaluateeffectiveness of the programsing
implementation in two yearand GIS datascompared to the Goals,
evaluateevery five years Objectives, and Actions of the Plan
thereafter
Adion E Develop a program to work with public and private property owners in maintaining and providing for public safety
with the community and urban forest.
. Leads _ o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development P Start in Spring 2023 with full Bvaluateeffectiveness of the programs
Tree Board (S) implementation in two yearand compared to the Goals, Objectives, and
evaluateevery five years Actions of the Plan
thereafter
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Objective3.2.  Adopt best managemenpractices and resource managemeassessmentools and data managemento
improve City treemaintenanceto manage Cityowned community and urban forest areas.

Action A. Maintain an ongoing training program for City staff to retain the expertise and mssional qualifications to
manage the Cityowned portion of the community and urban forest.
o Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Parks and Recreation (P) Start inFall2021 with full Trackannual number of community and
Public Works (P) implementation in two yearand  urbanforestry training hours per futime
Community Development (S) evaluateevery five years equivalent staff annually
thereafter
Action B. Regularly review and update the Public Works standards, Bevelopment Guideand facilities procedures for the

maintenance of City trees and the community and urban forest and modify to reflect best tree management
practices and employee safety.

. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2@with full Bvaluateeffectiveness of the standards and
Public Works (P) implementation in two yearand  requirementsascompared to the Goals,
evaluateevery five years Objectives, and Actionsf the Plan
thereafter
ActionC Develop a program to eliminate deferred maintenance while being mindful of budgetary constraints.
. Leads . o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Stat in Spring 202 with full Bvaluateeffectiveness of the programs
Public Works (P) implementation in two yearand compared to the Goals, Objectives, and
Executive (S) evaluateevery five years Actions of the Plan
thereafter
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Action D. Train staff in City departments who work with &es in basic tree biology, minimum requirements for health and
stability, tree care, and other topics as pertinent to assigned staff duties.
_ Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2023 with full BEvaluateeffectiveness of the programs
Public Works (P) implementation in two yearand compared to the Goals, Objectives, and
Community Development (S) evaluateevery five years Actions of the Plan
thereafter
ActionE Train City stafinterested in more advanced arboriculture and support development of arhiouse professional
team to plan and care for Citpwned trees.
. Leads _— o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2023 with full BEvaluateeffectiveness of the programs
Public Works (P) implementation in two yearand compared to the Goals, Objectives, and
Canmunity Development (S) evaluateevery five years Actions of the Plan
thereafter
Action F. Develop resources foproper tree care that are available to the public, simple to reference, and easily understood.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2023 with full Bvaluateeffectiveness of the programs
implementation in two yearand compared to the Goals, Objectives, and
evaluateevery five years Actions of the Plan
thereafter
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Objective3.3.  Improvethe health and care of City treethrough goodhorticultural practices.

Action A. Devebp the recommended City Street Tree and Landscaping Tree Lists based on local experience.
_ Leads _ o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Street Tee LisiandLandscaping Evaluateeffectiveness of the listas
Parks and Recreation (S) Tree Listn the Plarandevaluate compared to the Goals, Objectives, and
Public Works (S) every five years thereafter Actions of the Plan
Tree Board (S)
Action B. Encourage the planting of City trees that have the potentiar good local performance and over time will achieve
a diversity of species for greater stability of the community and urban forest.
. Leads _ o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 with full Determinediversity ratio of species, genus,
Parks and Recreatidi®) implementation in two yearand and family, especially within City parks and
Public Works (S) evaluateevery five years rights-of-way
thereafter
ActionC Monitor the compostion and performance of existing trees on City property and assess their sustainability.
. Leads _ o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Parks and Recreation (P) Start in Spring 2025 with full Bvaluateeffectiveness of the programs
Public Works (P) implementation in tvo years to compared to the Goals, Objectives, and

review street trees after planting Actions of the Plan
to see if they are still healthy and

appropriate for the location after

five and then ten years
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Action D. Develop an experimental species program to identify and plant new tree species
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 CommunityDevelopment(P) Start in Spring 2@with full BEvaluateeffectiveness of the programs
City TreeProfessiona(S) implementation in two yearand compared to the Goals, Objectives, and
Parks and Recreation (S) evaluateevery five years Actions of the Plan
Public Works (S) thereafter

Tree Boad (S)

ActionE Consider the implications of havindghe City assume maintenance responsibilities for all street trees in City rights
of-way.
Priority . S Timing Monitoring Action
[Primary (P) & Secondary (S)]
#3 Public Works (P) Start in Spring 2@with full BEvaluatecost and effectiveness of the
Community Development (S) implementation in tw yearsand programascompared to the Goals,
evaluateevery five years Objectives, and Actions of the Plan
thereafter

Objective 3.4.  Establish or enhance the character of City streets using trees in City Hghtsay, whereadequaterights-of-

way exist.
Action A. Use the updatedComprehensive Street Tree Planguide the enhancement of the visual appeal of the City.
. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Public Works (P) Start in Spring 2@with full BEvaluateeffectiveness of the Plasais
Communiy Development (S) implementation in two yearand compared to the Goals, Objectives, and
Tree Board (S) evaluateevery five years Actions of the Plan

thereafter
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Action B. Maintain andregularly update an ongoing planting plan for vacant street tree sites based on inventory data, which
includes designating species for new and replacement trees based on the Street Tree List that focuses on filling
canopy gaps to produce equitable accessttee benefits and green space throughout the City.

_ Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Parks and Recreation (P) Start in Spring 2025 with full BEvaluateeffectiveness of the Plasais
Public Works (P) implementation in two yearand compared to the Goals, Olggves, and
evaluateevery five yeas Actions of the Plan
thereafter
ActionC Consider developing unified street tree themes as part of thevelopment Guideipdate.
. Leads : o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Public Works (P) Start in Spring 2@with full Determinewhether themes are established
Community Development (S) implementation in two yearand
evaluateevery five years
thereafter
Action D. Incorporate street trees and lagiscaping when the City reconstructs streets to the extent feasible
. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Public Works (P) Start in Spring 202®&ith full Evaluate effectiveness of the Plan as
Community Development (S) implementation in two yearand compared to the Goals, Objectives, and
evaluateevery five years Actions of the Plan

thereafter
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Objective3.5.  Reuse albreenproducts from City trees considering highest and best use sucluaer for wood products
down to mulch for planting areas.

Action A. Establish a program with protocols for collecting materials from tree removals and distributing them to local users,
such as other public agencies, schools, green industries, or woodworkers.
. Leads - o :

Priority [Primary (P) & Secondary (S)] Timing Monitoring Action

#3 Parks and Recreation (P) Start in Spring 2@with full Bvaluatecost and effetiveness of the
Public Works (P) implementation in two yearand programascompared to the Goals,
Community Development (S) evaluateevery five years Objectives, and Actions of the Plan
Tree Board (S) thereafter

Objective3.6.  Measurethe ecologica) environmental, and economic benefits of the community and urban forest.

Action A. Maintain the citywide street tree inventory déa on an ongoing basis by using municipal tree asset management
software such as Lucity, TreePlotter, or TreeWorks with the geographic information system (GIS).
. Leads _ o .

Priority [Primary (P) & Secondary (S)] Timing Monitoring Action

#2 Public Works (P) Start inFall2021 with full BEvaluatecost and effectiveness of the
Comnunity Development (S) implementation in two yearand  programascompared to the Goals,
Parks and Recreation (S) evaluateevery five years Objectives, and Actions of the Plan

thereafter
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Action B. Use a citywide work order system that enters all street tree work automatically as performed to assure quality data
through consistent data collection methods and ensure an accurate progressive tree inventory.
. Leads _— o :
Priority [Primary (P) & Seaudary (S)] Timing Monitoring Action
#2 Public Works (P) Start in Spring 2023 with full BEvaluatecost and effectiveness of the
Community Development JS implementation in two yearand programascompared to the Goals,
evaluateevery five years Objectives, and Actions of the Plan
thereafter
ActionC Update the street tree inventory data with major surveys regularly coinciding with the review and update of the
Comprehensive Street Tree Plan
. Leads _— o .
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 202a&nd then BEvaluatecost and effectiveness of the
Parks and Recreation (S) every sixyearsthereafter programascompared to the Goals,
Public Works (S) Objectives, and Actions of the Plan
Action D. Take the tree health assessment prepared for theban Forestry Management Plaand identify specific varieties
regularly that will survive the urban environment, climate impacts, and winter wind and ice storms.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd then Track whether asessment is completed
Parks and Recreation (S) every sixyearsthereafter

Public Works (S)
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ActionE Calculate the economic benefits of the communignd urban forest in the City regularly.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd then Track whether asessment is completed
Public Works (S) every sixyearsthereafter
Adion F. Assess the benefits of the community and urban forest, and potential benefits from new and replacement
plantings, including carbon storage, increased canopy cover, stormwater captured, energy saved, and aesthetics
regularly.
Priorit SRS Timin Monitoring Action
y [Primary (P) & Secondary (S)] 9 9
#3 Community Development (P) Start in Spring 202&nd then Track whether asessment is completed
Public Works (S) every sixyearsthereafter
Action G. Integrate the community and urban forestry into the Giframework for sustainability.
. Leads _ o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd then Track whether asessmenis compléed
Parks and Recreation (S) every sixyearsthereafter

Public Works (S)

Action H. Consider the effects of climate change when reviewing the léegm health and suitability of the community and
urban forest in the City to manage diseases and pests.
. Leads " o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd then Track whether assessment isnapleted
Parks and Recreation (S) every sixyearsthereafter

Public Works (S)

65| Page



City of Tumwater Urban Forestry Management Plan
AdoptedMarch2, 2021 by Ordinance No. 20204

Action I. In measuring the ecological and environmental benefits, periodicallyiesy similar findings of the Thurston County
and Cities of Lacey and Olympia forest management plans.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spnig 2025and then Track whether asessment is completed
Parks and Recreation (S) every sixyears

Public Works (S)

Goal 4. Balance the protection and support of the community and urban forest with other City strateqic priorities, which
include, in part, providing affordable housing, developing alkable urban community, economic development,
addressing climate change, and protecting endangered species.

Objective 4.1. Update theUrban Forestry Management Plaand supporting regulationsegularly and ensureéhey work in
harmony with other City stréegic priorities.

Action A. Ensure that mitigation and conservation areas created under an approved Habitat Conservation Plan are exempt
from tree preservation regulations
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Commurity Development (P) Start inWinter 2022and evaluate Evaluate thePlan as compared to the Goals
every six years thereafter Objectives, and Actions of the Plan
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Action B. Review theUrban Forestry Management Plaregularly to monitor its progress, matain its schedule, revise based
on new information, and ensure that it is working with other City strategic priorities, plans, and regulations.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd then BEvaluate thePlanascompared to the Goals,
Tree Board$) every fouryears Objectives, and Actions of the Plan
ActionC Use adaptive management to review the effectiveness of specific Actions durindthEan Forestry Management
Plantimeline.
. Leads _ o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 202&nd then BEvaluate thePlanascompared to the Goals,
Public Works (S) every sixyears Objectives, and Actionsf the Plan
Tree Board (S)

Action D. Review tree preservation, landscaping, and street tree regulations regularly to ensure that they are working with
other City strategic priorities, plans, and regulations, responding to changes in climate, and implementing the
UrbanForestry Management Plan

. Leads _ o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 202&8nd then Bvaluateregulationsascompared to the
Tree Board (S) every fouryears Goals, Objectivesna Actians of the Plan
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Action E Review and update th&€€omprehensive Street Tree PINGS 3 dzf F NI @ (G2 NBFE SO0 da¢KS wAIK
strategies, including plantings in planter strips and medians and encourage planting of native tree species, where
appropriate.

_ Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd then BEvaluate thePlanascompared to the Goals,
Public Works (S) review 20% of the City annually Objectves, and Actions of the Plan
Tree Board (S)
ActionF. Review the Street Tree List and Landscaping Tree List regularly to ensure plant choices and tree selection
implement the Urban Forestry Management Plan
. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd then BEvaluatelistsascompared to the Goals,
Parks and Recreation (S) every sixyears Objectives, and Actions of the Plan
Public Works (S)
Tree Board (S)
Action G, Review regulations to allev the continued operation of managed resource forests.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd then BEvaluate theregulationsascompared tathe
Tree Board (S) every sixyears Goals, Objetives, and Actions of the Plan
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3.05D) ¢ Fund
Fund the community and urban forest by establishing a letegm City financestrategy.

Goal 5.

Promote the use of incentives to leverage community and urban forestry aims.

Objective 5.1.  Develop a stable funding sourcand budget for actities that support the community and urban forest.

Action A. Develop a stable funding source and budget for annual maintenance and selective harvest of trees within
developed landscaped City property, du@as City street trees and City facilities and parks.
_ Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Parks and Recreation (P) Start in Spring 2024nd then Review City Budget
Public Works (P) biennially theeafter
Community Development (S)
Executive (S)
Action B. Develop a stable funding source and budget for maintenance of natural forests on City lands such as critical or
shoreline areas and their buffers and other such areas.
. Leads _ o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Parks and Recreation (P) Start in Spring 202and then Review City Budget
Public Works (P) biennially thereafter

Community Development (S)
Executive (S)
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ActionC Secure funding for a fouyear cycle of tree trimming.

. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action

#2 Parks and Recreation (P) Start in Sprin@023and then Review City Budget
Public Works (P) every four yearshereafter
Executive (S)

Action D. Conduct, budget, and report to City stadin an inventory of trees for species, number, condition, and maintenance
needs in developed landscaped areas on City property, such as City street trees and trees in City facilities and
parks.

Priority . S Timing Monitoring Adion
[Primary (P) & Secondary (S)]

#2 Parks and Recreation (P) Start in Spring 2028ndreview BEvaluateregulationsascompared to the
Public Works (P) City Budget biennially Goals, Objetives, and Actions of the Plan
Community Development (S)

Executive (S)

ActionE Provide a budggefor training, education, and public outreach in regards to best management practices for tree
trimming.

Priority . Lol Timing Monitoring Action
[Primary (P) & Secondary (S)]

#2 Parks and Recreation (P) Start in Spring 202&ndreview Review City Budg and baseon annual
Public Works (P) City Budget biennially number of community and urban forestry
Community Development (S) training hours pefull time equivalent staff

Executie (S)
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Objective5.2.  Fund andmanagethe community and urban forest to maimize community benefits for all.

Action A. Establish consistent City staffing and resources to sustaintthiban Forestry Management Plaand maximize
benefits for the community.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Start inFall2021andreview City Review City Budget
Executive (S) Budget biennially
Parks and Recreation (S)
Public Works (S)
Tree Board (S)
Action B. Establish new community and urban forestry maintenance enhancement fundiagrces.
_ Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2028ndreview Review City Budget
Public Works (P) City Budget biennially
Community Development (S)
Executive (S)
Tree Board (S)
ActionC Work with City departments and other public agencies that have facilities in the City to make tree preservation and
tree planting a priority in their plans and operations.
. Leads . o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Parks and Recreation (P) Start in Spring 2028ndreview Bvaluatework compared to the Goals,
Public Works (P) City Budget biennially Objectives, and Actions of the Pland
Community Development (S) review City Budget

Executive (S)
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Action D. Hire an uban forester, certified arborist, or urban ecologist on City staff or look to share that position with other
jurisdictions or departments or as part of a wider City environmental manager position to manage the community
and urban forest to assist in devefoment review, respond to inquiries, and assess individual treealth issues.

. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd review Review City Budget
Executive (S) City Budget biennially

Parks and Recreation (S)
Public Works (S)
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3.05E)¢ Engage
Engage residents, public agencies, community groups, and the private sector in caring for the community and urban forest and
fostering their deeper connection to nature.

Goal 6.

Promote community and urban forest stewardship, education, and achievement.

Objective6.1.  Increaseawarenessand engage the community in active stewardship of the community and urban forasta

community resource

Action A. Communicate how the community athurban forest is integral to quality of life in the City and affirm that it is
considered when the City Council establishes strategic priorities and makes budget and regulatory decisions; City
boards and commissions make development and regulatory recomiegions; City staff implement adopted plans
and codes; and City residents, property owners, and business owners make landscaping decisions.

Priority [Primary (PI)_ZLacSISecon dary (S)] Timing Monitoring Action

#2 Community Development (P) Start in Spring 2028nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (P) every five years thereafter Objedives, and Actions of the Plan
Parks and Recreation (S)
Public Works (S)

Action B. Actively maintain the City Tree webpage to educate the puldit the importance of trees, property care and

maintenance, and other tree related information.
Priority [Primary (PI)_ZaCSIZcon dary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Falk021and evaluate Bvaluatewebpageascompared to the Goals,
Tree Board (S) every five yars thereafter Objectives, and Actions of the Plan
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ActionC Use theUrban Forestry Management Plaas a springboard for a citywide habitat and stewardship strategy.
. Leads - o :
Priority [Primary (P) & Secondary (S) Timing Monitoring Action
#3 Community Development (P) Start in Spring 2@®and evaluate Evaluate programascompared to the Goals,
Tree Board (S) every five years thereafter Objectives, and Actions of the Plan
Action D. Work with schools, nurseriesyr other public and private landowners to construct tree species test plots.
. Leads - o ,
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2®and evaluate Evaluateprogramascompared to the Goals,

Tree Board (P) every five years thereafter Objectives, and Actions of the Plan
Parks and Recreation (S)
Public Works (S)

Objective 6.2. Maintain acommunity and urbanforestry educational program.

Action A. Look for opportunities to build on and expand &sting City educational outreach programs to increase the
understanding of the value of the community and urban forest, as well as the responsibilities of the public and
private landowners regarding itplanting, maintenance, thinning, and harvest.

. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Start in Spring 2021 and evaluate Measure number of programs and evaluate

Parks and Recreation (S) every five years thereafter ascompared to the Goals, Objectives, and
Public Works (S) Actions of the Plan
Tree Board (S)
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Action B. Develop a citywide volunteer planting program.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Start in Spring ZZband evaluate Evaluate program as compared to the Goal
Tree Board (S) every five years thereafter Objectives, and Actions of the Plan
ActionC Compile and publicly distribute a list of recommended tree species and their potential uses in the community and

urban forest, which would include notable traits, such as whether they produce an allergic response, and
appropriate locations for planting individual species.

. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd evaluate Evaluateprogramascompared to the Goals,
Parls and Recreation (S) every five years thereafter Objectives, and Actions of the Plan
Public Works (S)
Tree Board (S)
Action D. Collaborate with nonprofit groups, such as scha®lor other organizations to provide community and urban
forestry education.
. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd evaluate Evaluateprogramascompared to the Goals,
Parks and Recreation (S) every five years thereafter Objectives, and Actions of the Plan

Public Works (S)
Tree Board (S)
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ActionE Enhance awareness of trees within the City by providing interpretive species labels at prominent City locations and
along key pedestrian streets. This could include botanical name, origin, common name, and date planted.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202and evaluate Evaluateprogramascompared to the Goals,
Parks and Recreation (S) every five years thereafter Objectives, and Actions of the Plan

Public Works (S)
Tree Board (S)

Objective6.3.  Provideeducationand incentives formaintaining and enhancing the number éfeesin community andurban
forestson private property.

Action A. Develop education and incentive programs focused on maintaining the community and urban forest found on
private property.
. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Deelopment (P) Start inFall2021and evaluate Bvaluateprogramascompared to the Goals,
Parks and Recreation (S) every five years thereafter Objectives, and Actions of the Plan

Public Works (S)
Tree Board (S)

Action B. Share best tree maintenance practices with privalandowners.
. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (S) every five years thereafter Objectives, and Actios of the Plan
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ActionC Provide educational material otine regarding tree selection and care.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (S) every fve years thereafter Objectives, and Actions of the Plan
Action D. Encourage additional tree planting on private properties.
. Leads - o ,
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Deelopment (P) Start in Spring 202&nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (S) every five years thereafter Objectives, and Actions of the Plan
ActionE Work with homeowner associations to manage designated tree areas in subidius.
. Leads - o ,
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (S) every five years thereafter Objectives, and Actions ohe Plan
Objective6.4.  Improve communicationand coordination regarding the community and urban forest.

Action A. Retain "Tree City USA" status by complying with Arbor Day Foundation requirements.

. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Annually starting in 202 Bvaluateprogramascompared to the Goals,
Tree Board (S) Objectives, and Actions of the Plan
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Action B. Hold annual meetings between City department representatives and the TrearB as part of the implementation
of the Urban Forestry Management Plan
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Annually, starting in 2QR Track number of annual meetings
Parks and Recreation (P)
Public Works (P)
Tree Board (P)
ActionC Establish administrative procedures to enhance City interdepartmental communications and aid in the further
success of thé&Jrban Forestry Management Plan
. Leads _ o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2023 Bvaluateprogramascompared to the Goals,
Parks and Recreation (S) Objectives, and Actions of the Plan
Public Works (S)
Action D. t NBLI NB YR RAAUGNRAROdzI S | y& {Fi2-NIBSH (2£F NISGHzZEG2NEYedgy A & | Yy R
. Leads _ o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2025 Track number of reports prepared

Parks and Recreation (S)
Public Works (S)
Tree Board (S)
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ActionE Connect wih residents by hosting a citywide celebration of community and urban forests in the City every year on
Arbor Day.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Annually startingin 2021 BEvaluateprogran ascompared to the Goals,
Tree BoardR) Objectives, and Actions of the Plan

Goal 7. Optimize opportunities for partnerships in community and urban forest preservation and enhancement.

Objective7.1.  Promotecollaborationsbetween residents, neighborhood associatiengovernmens, nonprofits, and

businesses.
Action A. Maintain and support the Tree Board.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#1V Community Development (P) Annually startingin 2021 Tracknumber of Tree Board meetindneld
Tree Board (P annually
Action B. Formalize relationships with organizations and green industries that share common aims affecting community and
urban forest sustainability.
. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Developent (P) Start in Spring 2@®and track Tracknumber of affiliations or partnerships
Tree Board (S) every five years thereafter with regional and national organizations
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ActionC Collaborate with service organizations to plant City street trees and seae City parks and open spaces.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (S) every five years thereafter Objectives, and Actions of the Pland track
number of volunteer hours supporting
community and urban forestry
Action D. Build on and support the improvements made to the tree cover by the Stream Team program, the Parks and
Recreation Department, and othesrganizations that meet multiple City aims.
. Leads _— o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd evaluate Evaluak programascompared to the Goals,
Parks and Recreation (S) every five years thereafter Objectives, and Actions of the Plandtrack
Public Works (S) number of volunteer hours supporting
community and urban forestry
ActionE Work with neighborhood and homeowner associations in community and urban forestry activities.
_ Leads _— o .
Pnority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd evaluate Evaluateprogramascompared to the Goals,
Public Works (S) every five years thereafter Objectives, and Actions of the Plan

80| Page



City of Tumwater Urban Forestry Management Plan
AdoptedMarch2, 2021 by Ordinance No. 20204

Action F. Collaborate with local tree and landscape contractors to distribute informational materials.
. Leads - o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start n Spring 202 and track Tracknumber of businesses contacted who
Parks and Recreation (S) every five years thereafter are licensed to practice arboriculture
Public Works (S)
Action G, Work with the Tree Board to develop a prioritized list of community and urban forest enhancement opportunities
and projects citywide.
. Leads _— o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd evaluate Evaluateprogran ascompared to the Goals,
Tree BoardR) every five years thereafter Objectives, and Actions of the Plan
Parks and Recreation (S)
Public Works (S)
Action H. Involve volunteers in the tree inventory of all City street trees and trees in City parks performed regularly.
. Leads - o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 202&nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (S) every six years thereafter Objectives, and Actions of the Plan
Action|. Work with representatives of the Native Plant Salvage Rycito accomplish tregplanting projects.
. Leads . o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#3 Community Development (P) Start in Spring 2and evaluate Evaluateprogramascompared to the Goals,

Public Works (S) every six years thereafter Objectives, and Actions of the Plan
Tree Board (S)
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Action J, Work with local tree and landscape contractors, as well as retail and whalesandscaping firms, to stodkees
suitable for the urban environment
. Leads _— o .
Priority [Primary (P) & Secondg (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2@and evaluate Evaluateprogramascompared to the Goals,
Parks and Recreation (S) every six years thereafter Objectives, and Actions of theldh

Public Works (S)
Tree Board (S)

Goal 8. Give community and urban forest resources an appropriate emphasis within City government and across the
community.

Objective 8.1. Provide anexamplethrough the highest standard of care andanagementfor all City-owned trees, in order to
ensure the perpetuation of the community and urban forest.

Action A. Use the City website and social media for periodic articles on the proper care and maintenance of trees on public
and private property.
. Leads _— o .
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd evaluate Evaluateprogramascompared to the Goals,
Tree Board (S) every five years thereafter Objectives, and Actits of the Plan
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Action B. Identify tree specimens, including h#age trees, on City property that illustrate proper tree care and discuss in
articles on the City website and social media.
. Leads _— o :
Priority [Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd evaluate Evaluateprogramascompared to the Goals,
Parks and Recreation (S) every five years thereafter Objectives, and Actions of the Plan
PublicWorks (S)
Tree Board (S)
ActionC Compile and distribute a list of local tree species and their performance emkhown conditions.
. Leads _— o :
Priority (Primary (P) & Secondary (S)] Timing Monitoring Action
#2 Community Development (P) Start in Spring 2028nd evaluate Evaluateprogramascompared to the Goals,
Parks and Recreation (S) every five years thereafter Objectives, and Actions of the Plan

Public Works (S)
Tree Board (S)
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A.1 OPENINSULA ENVIRONMENTAL GROUP TECHNICAL REPORT

URBAN FOREST

ASSESSMENT RESULTS

Prepared for the City of Tumwater
January 2020

PeninsuLAa EnviIRONMENTAL GROUP, INC.

Community Specific — Resource Specific Planning
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Urban Forest Assessment Results

January 2020

Prepared for:

City of Tumwater

Brad Medrud, AICP | Long Range Planning Mnager
City of Tumwater Community Development

555 Israel Road SW | Tumwater, WA 98501

(360) 7544180 | bmedrud@ci.tumwater.wa.us
www.ci.tumwater.wa.us

Prepared by:

Peninsula Environmental Group, Inc.
824 East &' Street, Suite D
Port Angeles, WA 98362

Office: (360) 5043825

Tree Board:

Trent Grantham, Chair

Michael Jackson- Professional, Vice Chair
Brent Chapman- Professional

Dennis Olson

Nathan Lubliner, former member

Jim Sedore

Tanya Nozawa

Consultant Staff:

John Bornsworth, Urban & Community Forester | ISA Board Certified Master Arborist® #PN-7955BM
Micki McNaughton, Urban Forest Planner | ISA Municipal Arborist® #PN-5731AM

Chelsea Drum, M.S., Forest Ecologist

Courtney Bornsworth, Ecological Arborist

Justin Vendettuoli, GIS Analyst
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1. INTRODUCTION

Trees measurably improve the livability of cities as
they amplify human experience and wellbeing

through environmental, economic and social benefits.

Accessible, accurate and actionable urban forest and
tree resource planning accelerates and strengthens
the benefits received from urban and community

forests. With this understanding, the City of Tumwater

Tree Board commissioned a study on urban forest
resources within the City. This report outlines the
purpo se, methods and results of multiple urban forest

assessments and inventories undertaken by the City
of Tumwater and Peninsula Environmental Group, Inc.
in 2018 and 2019. Information presented in this report

will guide leaders, planners and the community

towards successful urban forest planning and resilient
resource management.

4qgis]panNo
kja kb 7]odejcpkj No
southernmost point of the Puget Sound and terminus

deopkne_]h 1]

7 City of Tumwater Council Resolution R2QPR)
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of the Deschutes River, are impotant factors when
gj anopl]lj ejc pda
natural resources, of which the urban forest is an

important element. To reinforce this importance, City
kb 4qgis]panNo
Leader in Environmental Sustaiability as a Strategic
Priority and Goal for 2019-2024’.

4da #epuNo 5n"] |
conducted urban forest assessments and inventories
including a significant street tree inventory, two
geospatial urban tree canopy assessments, and a
green spaces inventory. This report will be used in
preparation of the 2020-2040 Tumwater Urban Forest
Management Plan. 7able 9 summarizes the different
scales, geographic focuses, strategies and methods
for each different assessment. Ech section within this
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A STREET TREE INVEBRNYwas conducted on

all trees growing within or near sidewalks in
Tumwater. These include all residential trees installed
in sidewalks and street trees on the sides of main
roads. In total roughly 3,500 trees were identified and
inventoried. Our inventory data aligned with the
5jepa’
for easy data migration into the software. In addition
to the i-Tree data points, the urban forest team
collected data on sidewalk displacement and planter
types in order to study relations between tree species
and hardscape damages.

GREEN SPACh#hed by the City of Tumwater,
including undeveloped natural areas, developed
parks, and hybrid locations, were inventoried and
assessed to prioritize their management. The urban
forest team identified highly effective landscapes and
those landscapes tolerance and associated threat in
relation to forest pathogens and no xious weeds. In
addition to rapid green space assessment and applied
management perspectives, this inventory allows the
City to understand green space equity and associated
environmental  justice.  Understanding  spatial

proximity these healthy and unhealthy green spaces
to schools, neighborhoods, and transit corridors
allows for long-term planning of zoning and green

space investment.

URBAN TREE CANOPYSASSMENT&ere

3p] pao &k ndaeeprodeohr e _%ormjgcte% %5@9&230341_' agd 2017 datasets, with an

auxiliary analysis on 2018 information. The goal of the
Tumwater urban tree canopy (UTC) assessment is to
aid in City-wide and long-term management
decisions influencing the percentage of urban forest
canopy across the city. This geospatial assessment
works with image classification software utilizing
recent aerial orthoimagery, near-infrared imagery,
and LiDAR, to differentiate land cover types.

On additional inventory was conceptualized but not

carried out: an i-Tree Eco plotbased ecosystem
services inventory. This inventory is similar to the
Tree Eco Street Tree inventory, but incorporates other
components of the urban landscape, including hard

surfaces and built infrastructure. The result is a more
in-depth understanding of urban ecosystem services
beyond the benefits of street trees.

Figure 1. Tumwater is part of Thurston County in the South Sound of Washington.
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Table 9: Summary Comparison of Methods Used and Proposed in Tumwater's Urban Forest Assessments.

ASSESSMENT

INFORMS

STREET TREH
INVENTORY

Individual trees

Provides location, condition, and
maintenance objectives on street
trees.

Identifies infrastructure conflicts
with trees.

Can be used with asset
management  software for
informing in real -time.

GREEN SPACEH

Forested and natural

i-Tree analysis @ individual
trees.
Forest management

prioritization framework.
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INVENTORY | management units Identified high and low priority
management units.
Informs tree canopy preservation
n lantin | r
URBAN TREE| Tumwater urban f}‘qjti l(': ach'mg gsjslanscufes
CANOPY growth area and b Z . g
ASSESSMENT land use oundaries.
Used in City-wide Canopy Cover
Goals.
Model estimates ecosystem
ccosvysTeml  Tumwater urban functions and economic values
based on collected data.
SERVICES growth area and i Tree E lot dri i
INVENTORY land use i-Tree Eco plot driven ecosystem

service tabulation,
urban forest values.
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2. STREET TREE INVENTORY

2.1. PURPOSE & EXTENT

An extensive street tree inventory was conducted in
2018 to capture informati on on tree assets growing in

or affecting the public right -of-way. All street trees
and street tree stumps on city sidewalks in the City of
Tumwater and Urban Growth Area (UGA) were
inventoried. Criteria for street tree selection were
trees growing between a street and a sidewalk, or
within a sidewalk. This includes trees planted in
cutouts, sidewalk strips, boulevards, or freeform
planting areas. We did not inventory trees on the

interior, or landowner side, of sidewalks but rather

only those facing the street right-of-way. Large,
landmark and historical trees throughout the City

were inventoried where they were recognizable and
accessible via the public right-of-way, or on city-

owned property.

2.2. METHODOLOGY

Data collected from trees followed the specifications
ofthe5)j epa” 3p]lpao
software. Beyond the USFS-iTree Eco required data,
additional information was collected planter type, the
proximity of the tree to curbs, streets and sidewalks,
and any damage to those hard surfaces.

Street trees often substantially affect human lives and
wellbeing due to their accessibility. These factors
make the sustainable management and proper care
and maintenance of street trees important. Through
this base-line inventory, Tumwater can begin
managing street trees as assets similar to other
essential city infrastructure.

The City of Tumwater provided a GIS layer depicting
locations of all public, city-owned sidewalks. Using
this layer, and 2017 aerial imagery, sidewalks across
the city were assessed remotely to determine

92| Page

presence of trees. These areas were divided into
subsets for inventor crews. The City advertised and
facilitated Urban Forestry volunteer groups between

July 2018 and September 2018. These volunteer
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groups were led by UFC arborists or foresters, with
data collected on tablets with survey software
developed by UFC.

Volunteer events were carried out one weekend a
month in June, July, August, and September of 2018.
Volunteers were trained with a brief training and
safety meeting held at Tumwater City Hall the
morning of the events. Trees in busy commercial and
industrial areas were inventoried solely by the UFC to

2.3. RESULTS

minimize exposure to volunteers. After the primary

inventory phase, the UFC and City of Tumwater staff
identified any areas which still required surveying, and
they were assessed for matching criteria.

4da rkhqgjpaan beah’ _nasNo
connectivity, a Bluetooth GPS sensor, a Biltmore stick,
yard sticks, compass and a rangefinder. A complete

list of data points collected, their definitions, and their
available attributes, are in the appendix.

In total around 3,500 trees were inventoried. The vast
majority of street trees inventoried (roughly 97%)
were deciduous broadleaf trees, and generally young
pk ] khao_ajp AiTid e aj
diameter.). Acer (maple), Prunus (apples, cherries,

plums) and Pyrus (pears) represent over 50% of the

total species identified. Conditions of the street trees

averaged 3.85 for the top 10 tree species, where Good
p e dsedand Faifi®3. haoo pd]j i O
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Acer platanoides Pyrus calleryana Acer rubrum
Prunus serrulata Tilia cordata ther species
Il Quercus rubra B Liquidambar styraciflua B Malus spp
lll Prunus cerasifera Fraxinus excelsior B Fraxinus pennsylvanica
Cornus kousa Cercidiphyllum japonicum

Figure 2. Top 15 street tree species
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Figure 3. Street tree percentage by Tumwater Zone District.

Percentage Street Trees
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@ City Core Mixed Use General Commercial Industrial @ Other Mixed Use

Open Space & Green B Single-Family Residenti@ General Commercial @ Single-Family Residential
@ Port of Olympia - Industm Multifamily Residential

Street trees inventoried across Tumwater primarily lay Results from the i-Tree Eco analysis on tree benefits

in the Singe-Family Residential areas, followed by indicate 587.3 pounds of air pollution are intercepted
Multifamily Residential areas. The comprehensive by street trees annually. These same street trees
2018 street tree inventory cataloged the composition sequester 10.44 tons of carbon annually while total
1j° Teopnefrqgpek]j kb 4qi s] p asedlesteredpcaraoa pmomgrsteat trees is 201 tans. & é
top tree species inventories include of maple, pear, Avoided stormwater runoff is primarily achieved
cherry, linden among others. Their conditions through larger trees, including the Norway maple
generally ranged from poor to good out of seven sdeha _kjoeopo é€é06 kb 4qis]pa
total condition classes. These condition classes were maples reduce surface water runoff by approximately
taken directly from the i -Tree Eco Street Tree protocol 28,000 cubic feet per year.

and include excellent, good, fair, poor, critical, dying

and dead.
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RANKING SPECIES %
To determine an approximate tree age
composition of the 3,500 inventoried trees, 1 Norway maple 21%
the measured diameters were analyzed using 2 Callery pear 13%
a tree age model (_ukgszhewmz and Kosmala 3 Acer rubrum 12%
2008%). The model estimated that 53% of the .
street inventoried trees were less than 10 years 4 Flowering cherry 8%
old and 82% were less than 25 years old. This 5 Littleleaf linden 8%
ial]jo pda i]fk'nepu k b 4dBSJmNoNOH@naT§maa'5 2%
are young and some have achieved only one
quarter of their life span. / Sweetgum 4%
8 Flowering apple 4%
Proper care and maintenance of 9 Cherry plum 4%
¢CdzYgl G SNRa &2dzy/3 10 European ash 3%
trees will support longterm urban Table 10: Above, top 10 Street Tree Species

forest health and green space acces:
across the City.

Figure 4. Below, average conditions of top 10 species.

7.0
5.8 5.8 5.9 6.0
6.0 53 55 54 59 5.7 5.7
5.0
4.0
3.0
2.0
Average Condition
@ Acer platanoides Acer rubrum Liquidambar styraciflumMalus spp.
Prunus cerasifera @ Prunus serrulata m Pyrus calleryana @ Quercus rubra
@ Tilia cordata @ Fraxinus excelsior
Diversity and abundance of street tree species are native) tree species should represent more than 8 to
important in developing a resilient urban forest. A €176 kb J1j gn~]ij bknaopved 4da
diverse ecological community is a strong one. Pests street tree list provide lists of recommended tree
and diseases affect diverse plantings less than species for different growing conditions in the City to
monocultures. In general, no single landscape (non support tree diversity within the urban ecosystem.

8 dzi F alT {1 ASsAOl I Wbeferminingritte Adeloft Strebtside TNdS ith Diameter at Breast Heaged
Multifactorial Model. Arboriculture and Urban ForestryMay 2008.137
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Figure 5: Street tree diameter djstribution.
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Figure 6. Average sidewalk displacement by street tree species.
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3. GREEN SPACES INVENTORY

& v 4 Bw v R

3.1. PURPOSE

The Urban Forestry Consultants applied the United indicators. A rapid assessment is one where natural
3p]lpao &knaop 3anre_akNo A sr&sduk eproféskionasoopllect, ldngscape_cpnditions
Assessment Tool (FLAT) to green spaces, gn spaces, while walking through an area rather than utilizing
natural areas and parks in Tumwater. FLAT is a traditional forestry plots.

biological data collection protocol, used to rapidly
characterize and prioritize management of natural
areas. FLAT enables quick, qualitative comparisons of
natural areas and forested landscapes whth
facilitates easy benchmarking and progress reports.
The UFC captured canopy characteristics, primary and
secondary understory species, invasive species
presence, and several overstory forest health

3.2. METHODS

FLAT was selected based on its success in sampling

7] odejcpkj No Ogcap 3kqgj' nace
expanded and adapted for use in a wide variety of
ecosystems and specific needs. Equally, given FLAT

models are being applied throughout the Puget

Sound ecoregion, it allows for long-range planning

across city lines.

Each green space is separated into one or more in a geodatabase. From these data, landscape
Management Units (MUs). These areas are assessed functionality and thread are scored and ranked.
for their capacity to sustain certain types of canopy Highly effective landscapes are identified in relation
cover and their invasive plant species abundance and to their threat of noxious weed and restoration needs.

composition. Management Units are examined by a
natural resource professional and estimates for forest
stocking levels, canopy closure estimates, species
regeneration and forest health indicators are tracked

The value provided at the intersection of these highly
functional landscapes and their threat levels provide
us a Treeiage number, one through nine. Figure 9
below shows Treeiage totals and provides sample
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management recommendations for those areas. Tree
iage numbers provide an indicator of how well a
specific management unit is achieving its potential
function.

Tumwater can use this priority matrix to assign broad
management goals to individual management units
within each green space. The results are a
visualization of landscape conditions in a clear, color
coded and standardized map. The priority matrix
results can be used to inform city-wide green space
management decisions to achieve improved
ecological function, enhanced ecosystem services,
and prioritize funding of restoration activities. Green
space goals can range from monitoring and
stewardship, long-term evaluation and planting,
major invasive plant reduction, to a variety of other
broad management goals. This allows cities to make
informed management decisions that consider green
space priorities for management, and how they fit on
the landscape as a whole.

Our adaption of the FLAT assessment was divided into
three phases:

PHASE 1: LANDSCAPEPE MAPPINQerial
imagery and parcel information are used from a
desktop to geographically identify large scale forest
and land types within each parcel of land. These
largescale landscape features are divided into one or
more Management Units (MUs), which are spatially
referenced, numbered and broadly categorized into
Forested, Vegetated/Natural, Open Water, Hardscape
or Modified Landscape/Recreation.

3.3. PROPERTIES ASSESSED

PHASE 2: FIELD ASSHKENT.Our trained

foresters and natural resource professionals evaluate
and interpret the parcel landscape to collect attribute

information for each of the MUs previously typed and

mapped. This is where we collect biological data
necessary to identify landscape priorities. Lastly, our
team ground truths MU bou ndaries and revisions are
made as necessary.

PHASE 3: MANAGEMEISTRATEGIES AND

PRIORITIZATION PHASBur last phase
integrates the data collected in the field. This classifies
the ecological conditions and landscape functionality
of the parcel. Some landscapes are classified as highly
functional and some function at reduced levels.
Equally, some landscapes are minimally threatened by
noxious weeds and invasive plants, while some are
highly threatened. Within Phase 3, our classifications
can be ranked for each MU and can be observed
spatially.

FLAT uses a ranking scale of 1 to 9 (Treéage number)
to indicate a balance of species composition value,
which favors larger, long lived native trees, and the
degree of health threat. For Tumwater, the main
threat identified was invasive plant species cover, so
that is used in the Tree-iage matrix for forest health
threat. The Treeiage matrix is how the data from the
FLAT analysis can be displayed in a priory matrix,
using forest composition level (high, medium, low),
and invasive plant species cover (high, medium, low).

Green spaces for this project were defined as
properties owned by the City of Tumwater and
include:

1 Unimproved/undeveloped natural areas and
forests
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1 Improved/developed n atural areas and forests, to
include public and accessible stormwater
infrastructure, and other green space assets.

1 Developed City parks.

Hybrid parks which contain both developed areas

and natural areas.

1 City owned buildings which rest on 5+ acres of
natural area, which could be accessed by the
public.
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3.4. INTERPRETING TUMWATER GREEN SPACES MAP

Each green space assessed in Tumwater has an

associated map that displays the management units
within that green space, land classifications within the
MUs, and what the Tree-iage priority matrix rating is,
if applicable. The title on the top left of the map sheet
is the name of the park shown on the map. 7able 11
below shows the definitions of the classification types,
Forested, Vegetaed/Natural, Open Water,
Hardscape, and Modified Landscape/Recreation. The
priority matrix shown on the top middle of the map
sheet provides a color legend for ranking.

A matching color for a management unit indicates
that it is a natural area (either Forested or Natural)

Figure 7. Native garry oak in Tumwater facilities.
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that has the priority ranking (1-9) of the associated
color. All other classifications types do not have a
priority ranking. The simple light green map at the top
right of the green spaces map sheet shows the extent
kb 4qi s] pan Rwh ASea, “ahdj wherenthe
oghrfa_p cnaaj
The table at the bottom of the map sheet corresponds
to the management units on the map, with the MU
column matching the labels on the map. The table
provides the classification type, which matches the
legends, the priority matrix value, if applicable, and
the acreage of each individual management unit.
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Table 11: Natural Area Dat a Attributes and Definitions.

Data attribute Explanation

FORESTH] Landcover with canopy cover greater than or equal to 25 percent

VEGETATED/NATURYJ Landcover with area less than 25 percent forest canopy cover

OPEN WATE] Water, no woody vegetation

HAR[SCAPEI Buildings, parking, impervious surfaces

MODIFIED LANDSCAPH Landscaped or mechanically maintained landcover, including those
RECREATI(} areas maintained for recreation (ex: ball fields)

INVASIVE SPECII Designated nonnative plant species of importance

INVASIVE SPECIES ERI Land coverage of invasive plant species

HIGH INVASIVE COV] Invasive plant covers greater than 50 percent

MEDIUM INVASIVE COR| 5 to 50 percent invasive plant cover

LOW INVASIVE COV] Less than 5 percent invasive plant cove

FOREST COMPOSITI Forest composition refers to all plant species found in an area,
focusing on trees in this case.

HIGH COMPOSITI({ Greater than 50 percent conifer/madrone; or less than or equal to 50
percent conifer madrone with no capacity for restoration (includes
wetlands)

MEDIUM COMPOSITI( 1-50 percent conifer/madrone with capacity to support restoration;
or less than 25 percent native cover with capacity to restore up to 50
percent conifer

LOW COMPOSITI( Less than 25 percent native cover wih capacity for full restoration
planting; or no conifer/madrone with capacity for full restoration
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Figure 9. Green Space Tree-iage
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Figure 8: Example of Green Space
map identifying land use types.
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Tablel2: Priority Matrix Value by Classification, with Sum and Average of Acreage.

Tree-iage Number | Number of Units | Total Acres
FORESTED 25 148.47

1¢Low Priority 8 10.26
2 5 13.79
3 3 34.86
4 3 76.64
5 4 9.1
6 2 3.82
7 0 0
8 0 0
9 ¢ High Priority

NATURAL AREA 20 76.63
1¢Low Priority — 3 17.2
2 4 21.57
3 2 5.69
4 2 0.55
5 4 16.79
6 2 2.84
7 0 0
8 1 0.23
9 ¢ High Priority 2 11.76

Table13: Number of Management Units (MU) by Land Classification.

Land Classification | Total Acres I Number of Units
FORESTED 148.47 25
NATURAL AREA 76.63 20
HARDSCAPE 28.38 22
LANDSCAPE/RECREATION 227.58 21
OPEN WATER 9.88 7
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4. URBAN TREE CANOPY ASSESSMENT

§
4.1. PURPOSE

The goal of the Tumwater urban tree canopy (UTC)
assessment is to aid in citywide, regional and long
term management of urban forest canopy. Decisions
influencing the percentage of urban tree canopy
across the city play into tree preservation goals and
tree planting goals. Applying urban tree canopy
covers to zoning and census data informs decision
makers and stakeholders of urban tree canopy cover
distribution according to social demographics like
ej kia 1j° |l akl ha kb
commitment to environmental justice.

Urban tree canopy give insight to large-scale

ecosystem services within the City. UTCs are

benchmarkable and can generally be used overtime

4.2. BOUNDARIES

to inform long-term swings in urban tree canopy.
Interpretation of UTC percentages and goals are
normally on large scales & across land use
designations and entire cities. By spatially identifying
the distribution of canopy across different
neighborhoods or zones we enable more informed
decision making related to the urban forest.

This geospatial assessment works with objectbased
image, analysis software utilizing high-resolution
Dad % gye n i N J ;?

_khkn

multispectral |maéerJan% LiDAR & différénfate E\:I;\r?d

cover classes and object heights After land cover
classes are stratified LIDAR is used to identify object
heights.

Three distinct geographical and geophysical
boundaries were used in this UTC to provide
actionable information at multiple scales and for a
diverse range of audiences. Analysis was performed
at the following boundaries:
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1. Tumwater Urban Growth Area
2. Sub-watersheds (HUC)
3. Tumwater Land Uses images
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4.3. Summary of Data

URBAN TREE CANOPY

IMPERVIOUS SURFACE

TARGET CANPY

©

4.4, METHODOLOGY

36% 2011
40% 2017
19% 2011
22% 2017
45% 2040

DATA SOURCES

Multiple datasets were used in the assessment
process. The main component of the 2011 and 2017
assessments  were  highresolution  (1-meter)
multispectral imagery from the U.S. Department of
l cne _qh pqgn &gdtioulture JInpagekyj Pfogram
(NAIP). Additional LIiDAR data from GeoTerra, Inc
from 2018 and LiDAR data from the Washington State
Department of Natural Resources derived height
data. In 2018, Tumwater commissioned a high
resolution fixed-wing survey, which included
multispectral imagery and LiDAR.

The 2017 NAIP imagery was obtained in the summer
during leaf-on conditions and approximates the

canopy cover of both deciduous and evergreen trees.
The 2018 imagery was obtained from aerial imagery
in March, during leaf-off, and approximates only

evergreen canopy. This 2018 flight was performed in
early spring, prior to leaf emergence, resulting in an
examination of only evergreen plants. GIS layers for
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further analysis were provided by both the City of
Tumwater and Thurston County.

Aerial Photography

1 National Agriculture Imagery Program
(NAIP), USDA. 4band RGBIr, 1meter pixel
resolution, acquired July-2017 Project Name:
201707_WASHINGTON_NAIP_1X0000M_UT
M_CNIR.

1 GeoTerra, Inc. 0.25in pixel resolution, 4band
RGBir, 8-bit orthophotography, acquired
March-12-2018. Metadata can be found on
the accompanying document, GeoTerra
Metadata Job #180008.

LiDAR

1 Fugro EarthData, Inc. for 2011 Thurston
County LiDAR acquisition project. Acquired
June 2011 to July 2011. DSM and DTM
sourced from WDNR LiDAR Portal.

1 GeoTerra, Inc., same 2018 project as above
aerial data. LAS Dataset.
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LAND COVER MAPPING height data, results in six land cover classifications,
described below in Figure 10. The output of this
classification process is then further refined by
retraining the classification algorithm based on
human experience and known limitations.

Two land cover datasets, or the NAIP datasets
described above, were used to classify land cover.
Analyses were performed using an dject-based
image analysis software se ArcGIS Pro with Spatial

Analyst extension. This process aligns objects spectral After processing land cover classes, the resulting data
signatures across four spectral bands (blue, green, is assessed for accuracy. At ~90% accuracy the
red, and nearinfrared). Additionally, the process assessment is considered complete. This data is tha
identifies and aligns object pattern relationships, combined with zoning, and neighborhood data to get
textures and object height. This remote sensing more specific information about how canopy cover is
process analyzed NAIP land cover data and LiDAR distributed within Tumwater.

SIX DISTINCT LANDVER CLASSES WERHMED IN UTC ASSEEBMS

TREE CANOPY COVER

BUILDINGS OTHER IMPERVIOUS WATER

Figure 10. Land use cover classifications.
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ZONING AND LAND USE

Zoning within the City of Tumwater helped inform
similar land use policies for the UTC analysis. There
are 23 different zoning designations which we
consolidated to 11. Our consolidation was advised by
the Tree Board and Department of Community

Development to ensure accurate translation from
zones to land use. This effort to reduce zoning
designation into concentrated land use elements
aligns with citywide policies, land use development
types and planting availability. A map of the land use
types is in the appendix.

Acres of
Tumwater Expanded Zoning Acres Zoning by Land Use Canopy in
2017
Port of Olympa - Olympia . : . .
1 Regional Airport 806 Port of Olympia- Olympia Regional Airport 1 24
2 | Port of Olympia Industry 690 Port of Olympia- Industry 2 290
3 | Light Industrial 2,335 _
: Industrial 3 822
4 | Heavy Industrial 107
5 | Brewery District 180
6 | Capitol Boulevard Community 141 City Core Mixd Use 4 141
7 | Town Center 205
8 ' Mixed Use 100 :
; ; Other Mixed Use 5 38
9 | Neighborhood Commercial 39
10 | Community Services 41
11 Business Park (UGA Only) 76
12 | General Commercial 499 General Commercial 6 317
13 ' Historic Commercial 85
14 Commercial Development (UGA 22
Only)
15 | Residential/Sensitive Resource 774
16 | SingleFamily Low Density 3,677 ) ) ) )
: ; ; ; SingleFamily Residential 7 3,011
17 SingleFamily Medium Density 1,738
18 | Manufactured Home &k 123
19 | Multifamily High Density 117 L : :
O : . Multifamily Residential 8 322
20 | Multifamily Medium Density 696
21 Open Space 1,083
Open Space & Green Belt 9 710
22  Green Belt 367
|| Total 13,900 c 5,675

Table 14.: Consolidati on of Tumwater Zoning into Land Use
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ASSESSMENT BOUNDARIE boundaries will assist the City, county and
stakeholders in decision making locally and
regionally. The following scales were used for this
assessment:

Urban tree canopy and associated metrics were
analyzed across a variety of geographical and
geophysical boundaries. This diversity of scales and

4gi s]panNo 5n~]j '"nkspd ]Jna] s]o
to which all the data was summarized.

TUMWATER URBAN GROMVAREA

Three HUG12 watersheds have ranges within the City of Tumwater.
Ellis Creek watershed is limited to a few square meters, while Deschutes
River and Upper Black Lake Comprise nearly 50% of the City.

171100190503 ELLISSREE#cRONTAL BUDIDLET
171100160202 DESCHTES RIFRCAPITOL LAKE
17100103050 UPPERLACK RIVER

Zoning designations across Tumwater were consolidated into specific
land use types as noted in Table below.

TUMWATER LAND USES
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4.5. Detailed Findings

LAND COVER TYPE 2011 UTC 2017 UTC | DIFFERENd 2040 GQA\L
Tree Cano
Py 36% 40% +4% 45%
Cover
Non-Cano
. Py 25% 16% -9%
Vegetation
Soil & Dr
. y 18% 21% +3%
Vegetation
Buildings 5% 6% +1%
Other
) 14% 16% +2%
Impervious
Water 1% 1% 0%

Table 15: Urban tree canopy in bo th 2011 and 2017 per land cover type.
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Tree Canopy Cover
Land Use Type
2011 Tree | 2017 Tree Difference Recommended
Canopy Canopy 2040 Goal
PORT OF OLYMP{®LYMPIA
0 0, 0, 0,
REGIONAL AIRPORT 3% 3% 0% 3%
PORT OF OLYMP{ANDUSTRY 35% 42% +7% 35%
INDUSTRIAL 30% 34% +4% 35%
CITY CORE MIXED USE 22% 27% +5% 30%
OTHER MIXED USE 23% 27% +4% 30%
GENERAL COMMERCIAL 35% 44% +9% 35%
SINGLE-AMILY RESIDEIAL 43% 48% +5% 55%
MULTIFAMILY RESIDHAI 35% 40% +5% 45%
OPEN SPACE & GREHEILB 47% 49% +2% 65%
TUMWATER +
36% 40% +4% 50%
URBAN GROWTH AREA

Table 16: Urban tree canopy per land use in 2011, 2017, and recommended goals for 2040.
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The former two tables highlight specific information to tree canopy cover and not the other land covers

related to the urban tree canopy analysis from 2011 classes. Other dynamic land cover class changes, such

and 2017. First the information is presented by land as water, buildings and other impervious are not

cover class, or physical characteristics of objects. represented in this report, but data is provided to

Secondly, information is stratified per land use type, Tumwater for further land use planning and analysis.

kn I khepe_]1h 1j° vkjejc _ hPBeedhe bppendixpfer lajuth table lof 2910 anyl 2047 ) p No
important to note, 7able 16, specifically corresponds tabulations.

Table 17: Land use type per tree height percentage in 2011. Large stature trees, those capable of

growing above 50 feet in height, are
PERCENT OH important elements of the urban

RANGE TOTAL forest. Compared to a smalkstature
tree, a strategically located large
stature tree has a bigger impact on
conserving energy, mitigating an
urban heat island, and cooling a

0-25 FEET 31% g

parking lot. They do more to reduce
? stormwater runoff; extend the life of
streets; improve local air, soil and
water quality; reduce atmospheric
carbon dioxide; provide wildlife
habitat; increase property values;
26-50 FEET 24% enhance the attractiveness of a
community; and promote human
health and well-being.
Accommodating larger trees is an
ongoing challenge that is complicated
by the competing needs for utility
51-100 FEET 38% lines and impervious surfaces. Some
ways to incorporate large-stature trees
into planting plans include
transportation corridors mitigation

and enhancement and incentivizing
developers with a less of large-stature
100+ FEET 7% : trees instead high quantities of small-
stature trees.

Center for Urban Forest Research,
Pacific Southwest Research Station,
USDA Forest Service, Davis, California
and the Southern Center for Urban
Forestry Research & Information,
Southern Research Station, USDA
Forest Service, Athens, Georgia. 2004
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Table 18: Watershed level urban tree canopy distribution, including evergeen and deciduous composition.

LAND AREA 1,039 acres 1,796 acres 3 acres
2011 TREE CANOPY 39% 34% 29%
405 acres 611 acres <1 acre
40% 60% <1%
2017/18 TREE CANOP 45% 38% 30%
468 acres 682 acres <1 acre
46% 67% <1%
332 acres 467 acres
32% 26%
135 acres 215 acres
13% 12%
Table 19: Total evergreen an d deciduous tree canopy composition within Tumwater + UGA based on
2017/18 UTC Assessmernt.
& TOTAL EVERGREEN  ppgq 1 of a0g6
B‘é” TOTAL DECIDUOUS .00 o
TREE CANOPY
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4.6. ACCURACY

Due to the season which GeoTerrra, Inc. captured allowing us to capture heights of vegetative elements
imagery and LiDAR over Tumwater, the information throughout Tumwater.

does not contain a substantial portion of deciduous
trees. The leafless condition of deciduous trees
during the LiDAR data acquisition created imprecise
segments of information in the dataset.

Insofar as land cover classifications, excluding the
stratification of tree canopy from its underling group
of vegetation, both UTCs are at or above 90%
accurate. The 2011 UTC has an accuracy rating of 93%
While the 2011 UTCmay be older, it likely has higher while the 2017 UTCs accuracy is approximately 90%.
precision due to the inclusion of LIiDAR information,

4.7. RECOMMENDED FUTURE DATASETS

Additional datasets will increase precision and additional datasets are tied to the following
accurecy of future UTC analyses in Tumwater. These objectives and requirements:
Objective: Required Information:

CENSUS DATA

Informed decisions on environmental

Justice, canopy equity, social Census data will allow City leaders, stakeholder and the community at
inequalities related to the urban large information on how urban tree canopy cover is distributed
forest. according to social demographics like income and people of color.

UPDATED BUILDINGSBOPRINTS GIS LAYER

Accurate footprint data on buildings allows a variance measurement of
visual canopy over footprint.

The current building layer is from 2000 and a substantial portion of the

ldentify square feet of canopy over . - . .
W sq il footprint polygons are indicator marks, rather than footprint outlines.

impervious surfaces throughout the
City. This data is used to inform data | ROAD & SIDEWALK GISYER
such as for use in stormwater buffer
modeling and urban heat island
mitigation.

Current street layer is made of GIS Ihes and street types, etc. With
standard road with data for standard roads, i.e. collector, arterial,
neighborhood, the street lines could be widened to reflect their precise
scale. This could be accomplished for sidewalk data as well.

Geospatial identification roads and sidewalks will further identify
canopy cover over impervious data.

CITY OWNED/MAINTAIREPARCEL DATA
Quantify Possible Planting Areas

(PPA). Consultants were unable to | Current Thurston County Parcel GIS layer indicates proprty ownership

quantity with reasonable confidence |bkn a] _d 1] n_ah¢ 7a aj _kqgjpana’ ]
PPA in the 2011 or 2017 UTC entries when parcel was owned or maintained by the City of Tumwater.

113| Page




City of Tumwater Urban Forestry Management Plan
AdoptedMarch2, 2021 by Ordinance No. 20204

analyses. PPA /s generally measured|
asimpervious area and unplantable
areas subtracted from total UTC
percentage.

PPA = UTCxmperious alnplantable

A solution would be a list of property owner entries that cumulative
ej _hg a ] hh kb .BughesidfopratioNoouldibé n _a h g
identified through City of Tumwater owned parks, facilities, water
resources, open spaces, etc. Currently these ownerships have a variety
of ownership entries in the Thurston County Parcel Layer.

This will require identifying
biophysically inappropriate
landscapes and locations, and
appropriateness of specific land uses
for increased canopy cover.

IDENTIFY DEVELOPMENMREA OF TREE STANDS

Identifying development threat of tree stands allows the City to
prioritize planting and policy. This information helps to understand
what tree stands benefit the community, and how those may be altered
or protected in the future.

Identify parcels the City can
proactively maintain, in comparison
pk [ nerj]pa ] n_:¢
influence is limited to through policy,

IDENTFY BIOPHYSICALLAPMYPROPRIATE SITES

Biophysically inappropriate planting sites in Tumwater include wetlands,
estuaries, grassland prairies, municipal golf course and local farms.

education, etc.

IDENTIFY URBAN CANORPPROPRIATENESS.AORD
USE DESIGNATIONS

Land uses like the Tumwater airport and the municipal golf course may
be considered inappropriate for sustaining canopy cover. Areas like
improved rights -of-way, open spaces, city parks and city facilities may
be considered appropriate and offer improved equity i n sustaining tree
canopy.

Future City acquired high-resolution
datasets

INCLUDE LIDAR IN RIRE HIGHRESOLUTION
PHOTOGRAMMETRY

The 2018 fixed-wing aircraft high -resolution orthomosaic retained by
the City of Tumwater included 4-bands (natural color and near-infrared)
but did not include a LIiDAR dataset.

LiDAR datasets are normally available through a variety of other
sources, including the Puget Sound LIDAR Consortium, Washington
Department of Natural Resources, and the National Agriculture Imagery
Program (NAIP).

TIMING

The 2018 Tumwater high-resolution imagery did not include deciduous
tree cover. At the time of flying, deciduous trees were still bare of
leaves. Flying during the summer will allow the City to accurately
measure urban tree canopy of al city trees.
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5. ECOSYSTEM SERVICES INVENTORY

5.1. PURPOSE

The purpose for plot-based sampling is to collect data
for a large area in a reasonable time frame and with a
reasonable assurance that plot data accurately
depicts the conditions across the area. For a city, the
best method is often to have stratified random

samples, which are plots randomly generated within
predefined  stratifications, such as  zones,

5.2. DATA COLLECTED

neighborhoods, or land uses. This can ensure that all
different areas of a city are accounted for and makes
it easier to implement area-specific strategic
management goals. Generally, 200 1/1¢" acre plots
randomly distributed across a city will yield a standard
error of about 10% for an estimate of the entire city.

As with all sampling, the amount of data collected at
each plot will determine what level of analysis can be
performed. For i-Tree Eco, the base required data for
each tree is species and diameter at breast height
(DBH), and for each plot it is the percent of the plot
that was assessed, and the percent tree canopy cover
in that plot. From that base level, there is a vast
amount of data that can be collected for both the
plots and the trees in the plots that opens up the
option for additional analyses on such categories as

Energy, Wildlife, Forecast, Shrubs, Plantable space,
Pests, and Cover under canopy. These analyses can

yield information on:
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Number of trees

Species composition

Leaf area and biomass

Pollution removal and value

Carbon storage, sequestration, and valle
Hydrology effects and value

Volatile organic compound emissions
Oxygen production

=A =4 =4 -8 8 -8 -4 -4

A specific description of what variables are required

by i-Tree Eco for each analysis can be found in7able
20, sourced from the i-Tree Eco v6.0 Maual.
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Data Variables
Minimum required fields

Table 20: Plot Information (plot
Use this table to help guide your field data collection decisions:

The Description column provides more information about each data variable. The extra mode/
components shown in the right -hand columns require certain optional data to be collected. The

/el pPd]p

-based sample project).

i gop "a _khha_pa  bkn

aj_

Grass/Herbaceous

pollution

The amount of plot than can be accessed, measured,

Percent measured and/or included in this study REQUIRED
Percent tree cover The amount of the plot covered by tree canopy (in REQUIRED
percent).
General fields
,::;ual land Land use type(s) that are seen in the field
Land use Percent of
plot The amount of the plot area covered by each land use
Percent shrub cover The amount of the plot covered by shrub canopy (in « X
percent)
The amount of the plot area that is plantable for trees
(i.e., plantable soil that is not under tree canopy or other
Percent plantable space overhead restrictions and where tree *
planting/establishment would not be prohibited due to
land use, such as a baseball field)
Plot address St‘reet address of plot or notes for locating plots in areas
without street addresses
GPS coordinates Longitude and latitude of plot center
. Visible landmark(s), such as a stop sign or permanent
Object type A
structure, that are seen when standing at plot center
Reference | Direction The direction from the plot center to the reference object
objects Distance The distance from the plot center to the reference object
DBH Stermn diameter measured at breast height (DBH) if the
reference object is a tree
Ground cover | Ground cover type(s) that are seen in the field
Ground
cover Percent of The amount of the plot area covered by each ground
plot cover
Species Name of shrub species X
Height Average hl:mght of shrub group (i.e., mass of shrubs of the x
Shrub same species)
. Percent of The amount of the shrub area in the plot covered by each
details X
area shrub group
Percent The percent of the shrub group volume that is missing
missing (i.e., not occupied by leaves) X
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collected.

Data Variables
Minimum required fields

Table 8 (contin ued). Tree Information (plot
Use this table to help guide your field data collection decisions:

The Description column provides more information about each data variable. The exira
model components shown in the right -hand columns require certain optional data to be

-based sample project).

Description

Pests (IPED)

Identify and record the species and genus names of each

Species tree REQUIRED

DBH Measure the tree stem diameter at breast height and REQUIRED
record the measurement for each tree

General site fields

Land use Land use type in which tree is located

Status Status of tree as planted or self-seeded

Distance to plot center

The distance from the tree to plot center

Direction to plot center

The direction from the tree to plot center

Street tree/non-street tree

Identify if tree is a street tree or not (Y/N)

Public/private

The classification of each tree as city managed (public) or
not (private)

Cover Percent The percent of the area beneath the drip line of the tree
impervious that is impervious
under —
The percent of the area beneath the drip line of the tree
canopy Percent shrub .
that is shrub
Tree detail fields
Total tree height Height from the ground to the top (alive or dead) of the tree
:':p'ght to live Height from the ground to the live top of the tree
Height to crown i )
Crown base Height from the ground to the base of the live crown
size
' Crown width The width of the crown in two directions: north-south and east-west
:;E:Et crown Percent of the crown volume that is not occupied by branches and leaves
Crown Dieback Estimate of the percent of the crown that is composed of dead branches
W . Estimate of the condition of the crown recorded as 100 minus the percent
health Condition ) )
of the crown composed of dieback (i.e., dead branches)
Crown light exposure Number of sides of the tree receiving sunlight from above (maximum of 5)
Direction Direction from tree to the closest part of the building
Energy - - prare
Distance Shortest distance from tree to the closest part of the building
Management fields

Maintenance recommended

User defined general maintenance recommendations (e.g. routine prune)
for the tree

Maintenance task

User defined priority maintenance tasks (e.g., pest treatment) for the tree

Sidewalk conflict

Extent of damage to sidewalks from nearby trees defined by user

Utility conflict

User defined potential or existing conflicts between tree branches and
overhead utility lines

User ID

Unique tree ID

1i/[FPage

Hydro
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Table 8 (continued): Tree Information (plot  -based sample project).

Use this table to help guide your field data collection decisions:

The Description column provides more information about each data variable. The extra model
components shown in the right -hand columns require certain optional data to be collected. The
kl pekj ] h “]Jp] pd]jp iqgop "a _khha_pa’ bkn a]j |

Pests (IPED)

Data Variables

Description

Signs and
€ Absence or presence of signs and symptoms of dieback, epicormic sprouts,
symptoms of , : . X
wilted foliaged, environmental stress, or human stress
tree stress
Signs and . e .
Pests Absence or presence of signs and symptoms of defoliation, discolored
symptoms of . . ) X
(IPED) foliage, abnormal foliage, or insect signs and extent of foliage affected
foliage/twigs
signs and . )
symptoms of Absence or presence of signs and symptoms of insects or diseases on the <
branches/bole and location of signs or symptoms
branches/bole / 8 ymp

The level of data collected is dependent on time frame, budget, and desired level of post-sampling analysis. Some
of the information will overlap with information gathered during the Street Tree Inventory, but overall the stratified
random plot-based sampling can gather a much wider range of information. By not being restricted to common
street tree areas such as sidewalks, plotbased sampling can assess areas that would not otherwise be captured. By
gathering plot data in addition to tree dat a a more robust analysis can be performed for overall city ecosystem
services being provided by trees and shrubs.
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6. STREET TREE DATA POINTS

Table 21: Data gathered during the street tree inventory, and descriptions of each data

GloballD
Tree Location
Survey Date
Surveyor
Street Name
Street Type

Cross Street
Zoning
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Unique ID for each tree

GPS point at the location of the tree
Date tree was surveyed
Individual(s) who assessed the tree
Street name of the adjacent street

Street type based ofvllowing list:
Residential

Collector

Alley

Private Street/ Roadway
Unimproved R/W

Freeway

Principal Arterial
Commercialndustrial Collector
Urban Collector

Minor Arterial

Arterial

& ncgeurrently on River Road.

=4 =4 -8_-8_-9_-9_9_-9_-9_-29._-9._-2°

(Sourced from Tumwater Geospatial Laypers.

Closest nearby cross street.

Zoning based on following list:
Airport Related Industry
Brewery District

Business Park

Capitol Boulevard Community
Commercial Development
Community Services
General Commercial

Green Belt

Heavy Industgl

Historic Commercial

Light Industrial

Manufactured Home Park
Mixed Use

Multi-Family High Density
Multi-Family Medium Density

= =4 -8 _8_8_98_92_-4_-42_-9_-29_-9_-29_-49_-°

field.
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Asset Type

Remnant Tree
Common Nare
Scientific Name
Tree Type

Tree Form

Tree Height (ft.)
Tree DSH (in.)

Crown Height (ft):
Crown Base Heigh

(f):
Crown Width N- S (ft.)

Crown Width E- W
(ft.)

Crown Missing (%)
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Neighborhood Commercial
Open Space
Residential/Sensitive Resource
Single Family Low Density
Single Family Medium Density
Town Ceter

(Sourced from Tumwater Geospatial Laykers.
Asset type assessed, from the following list:

1
1
1
1

Available Planting Space
Landmark Tree

Street Tree

Stump

Whether the tree was planted or is part of a pitevelopment forest
Tree common name (e.g. bigleaf maple)

Tree scientific name (e.@.cer macrophyllum

Tree type, from the following list:

1
1
1
1

Evergreen broadleaf
Evergreen conifer
Deciduous broadleaf
Deciduous conifer

Tree form, from thdollowing list:

= =4 -8 _-a8_-8_95_°8_°a_-2_-2°

Columnar
Conical
Irregular
Open
Oval
Pyramidal
Round
Spreading
Vase
Weeping

Total tree height in feet

Stem diameter in inches at standard height (4.5ft), measured for all ster
standard height
Height of the top of the live crown of the tree, in feet

Height of the bottom of the live crown of the tree, in feet

Width of the crown measured on a north to south axis, in feet
Width of the crown measured on an east to west axis, in feet

Percent of crown missing from the overall canopy
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Crown Dieback (%)
Tree Condition

Fungi Type
Insects Indicators

Previous Failures

Adaptive Growth
Chlorosis
Sidewalk Damage (in.

Curb Damage (in.)

Planter Type

Planter Length (ft.)
Planter Width (ft.)
Tree Grate Present

Tree Distance to

Sidewalk (ft.)
Utility Line Height (ft.)

Risk Evaluation

Vehicle Clearance
Pedestrian Clearance
Sign Clearance
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Percent of crown dieback from the overall canopy

Tree condition, from the followip list:

Dead

Dying

Critical

Poor

Fair

Good

Excellent

Any indicators of fungal infection (e.g. fruiting bodies, hyphae in wood de

Any indicators of detrimental insect presence (e.g. infestations,
caterpillar webs, ajpid honeydew)

Any indicators of previous failures (e.g. broken tops or large branches,
plate lifting)

Any indicators of adaptive growth (e.g. reiterations, epicormic sprouting)

Any indicators of chloros{g.g. yellowing outside of expected senescence

Any sidewalk lifting due to roots, with displacement measured in 0.25
increments

Any curb lifting due to roots, with displacement measured in 0.25 |
incremerts

Planter type asset was in, from the following list:

= =4 -4 -8 8 -8 19

9 Cutout

1 Free form

1 Median

1 Planting area
i Strip

Length of the planter type, measured parallel to road, in feet
Width of the planter type, measuredeppendicular to road, in feet
Presence of tree grate
5AaidlyoS 27 GSY 2

GNBESQa YIAYy a

Height of utility line in feet, from followingsk

 None
1 <20ft
1 20ft ¢ 35ft
1 >35ft

Rapid assessment to determine if a risk evaluation is required for the tree
or no
If pruning is required for vehicle clearance, yes or no

If pruning is requiredor pedestrian clearance, yes or no
If pruning is required for sign visibility, from the following list:
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1 Casuat street signs, auxiliary signs, etc.
9 Criticalg stop signs, yield signs, amt-enter signs, etc.
Previously Topped If the tree was previously topped, yes or no

Recommend Remova If the tree is recommended for removal, yes or no

Improper Mulching If improper mulching was observed at the tree (e.g. excessive mulch tou
aiSY 2F GNBS:I @2t O0Fy2Ay3és Si0Oo

Remove Tee If the tree requires tree supports to be removed, before they cause long !
Supports damage or alterations to growth, yes or no
Tree Grate If the tree grate requires maintenance, yes or no

Maintenance
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/. STREET TREE DATA ANALYSIS

This is not an exhestive list of pivot tables but provides a starting point and overview for the interpretation of the street tree
inventory data.

Table22: Tree Count by Zoning District.

Zoning District Tree Count
Single Family Low Density 923
Sirgle Family Medium Density 723
Multi -Family Medium Density 477
General Commercial 316
Light Industrial 248
Residential/Sensitive Resource 226
Town Center 128
Mixed Use 123
Brewery District 96
Open Space 70
Capitol Boulevard Community 69
Airport Rdated Industry 58
Community Services 56
Historic Commercial 2
Business Park 0
Commercial Development 0
Green Belt 0
Heavy Industrial 0
Manufactured Home Park 0
Multi -Family High Density 0
Neighborhood Commercial 0
Grand Total 3539
Table23: Tree Count by Street Type.
Street Type Tree Count Percent
Residential 1781 50.67%
Arterial 954 27.14%
Collector 633 18.01%
0* (River Dr SE is unclassified in GIS layer.) 74
2.11%
PRIVATE STREET/ROADWAY 46 1.31%
UNIMPROVED R/W 14 0.40%
COMMERGINDUST COLLECTOR 13 0.37%
Grand Total 3539 100.00%
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Table24: Tree Count per Tree Species.

Species Richness = 58
Tree Species

(Species abundance

Tree Count Percent

Abies nordmanniana 1 0.03%
Acer campestre 21 0.60%
Acer circinatum 1 0.03%
Acer ginnala 5 0.14%
Acer grandidentatum 9 0.26%
Acer grandidentatum 'Schmidt' 16 0.46%
Acer negundo 6 0.17%
Acer negundo 'Variegatum' 1 0.03%
Acer palmatum 1 0.03%
Acer platanoides 720 20.48%
Acer platanoides 'Crinmn Sentry’ 18 0.51%
Acer rubrum 243 6.91%
Acer rubrum 'Armstrong' 173 4.92%
Acer rubrum '‘Bowhall’ 4 0.11%
Acer rubrum 'Red Sunset' 22 0.63%
Acer truncatum x A. platanoides 'Warrenred' 11 0.31%
Amelanchier canadensis 9 0.26%
Betula papyrifera 4 0.11%
Betula utilis var. jacquemontii 30 0.85%
Calocedrus decurrens 44 1.25%
Carpinus betulus 9 0.26%
Carpinus betulus 'Fastigiata’ 18 0.51%
Castanea dentata 1 0.03%
Cercidiphyllum japonicum 59 1.68%
Chamaecypairs nootkatensis 'Pendula’ 2 0.06%
Chamaecparis lawsoniana 2 0.06%
Chamaecyparis nootkatensis 17 0.48%
Cornus florida 57 1.62%
Cornus kousa 85 2.42%
Cupressus sempervirens 5 0.14%
Eriobotrya japonica 7 0.20%
Fraxinus angustifolia 21 0.60%
Fraxinus excelsior 119 3.39%
Fraxinus pennsylvanica 108 3.07%
Fraxinus pennsylvanica 'Summit' 7 0.20%
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Liquidambar styraciflua 143 4.07%
Liriodendron tulipifera 1 0.03%
Malus spp. 127  3.61%
N/A* 5 0.14%
Nyssa sylvatica 38 1.08%
Pinus contorta 6 0.17%
Platanus occidentalis 8 0.23%
Platanus x acerifia 4 0.11%
Populus deltoides ‘Pendula’ 1 0.03%
Prunus cerasifera 125 3.56%
Prunus serrulata 270 7.68%
Pseudotsuga menziesii 10 0.28%
Pyrus calleryana 470 13.37%
Pyrus calleryana 'Chanticleer’ 1 0.03%
Quercus coccinea 2 0.06%
Quercus garryana 7 0.20%
Quercus macrocarpa 5 0.14%
Quercus palustris 2 0.06%
Quercus rubra 154 4.38%
Salix babylonica 'contorta’ 1 0.03%
Sorbus aucuparia 2 0.06%
Styrax japonicus 5 0.14%
Thuja plicata 3 0.09%
Tilia cordata 269 7.65%
Grand Total 3515 100.00%
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Table25: Tree Count by Tree Type.

Tree Type Tree Count Percent

N/A* 5 0.14%
Deciduous Broadleaf 3417 97.21%
Evergreen Conifer 90 2.56%
Evergreen Broadleaf 3 0.09%
Grand Total 3515 100.00%

Table26: Tree Counby Tree Form.

Tree Form Tree Count Percent

Columnar 555 15.79%
Conical 19 0.54%
Irregular 166 4.72%
Open 2 0.06%
Oval 231 6.57%
Pyramidal 102 2.90%
Round 1613 45.89%
round 68 1.93%
Spreading 77 2.19%
Vase 651 18.52%
Weeping 18 0.51%
N/A 5 0.14%
Columnar 8 0.23%
Grand Total 3515 100.00%

Table27: Tree Count of Asset Types

Asset Type Count
Available Planting 8
Space*

Landmark Tree 11
Street Tree 3504
Stump 16
Grand Total 3539

*Available Planting Space is anyauttthat had no stump and had the capacity for a street tree. This does not include all
places trees could potentially be installed, such as-fogen planters, strips and medians.
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Table28: Count of Curb Damage Measured from &sdn all Planter Types.

Curb Displacement in inches Tree Count

0.5 14
1 8
15 14
2 7
2.5 10
3 41
Grand Total 94

*Height difference between curb and sidewalk.

Table29: Count of Sidewalk Damage Measured from Trees in Ehier Types.

Sidewalk Displacement in inchet Tree

Count
0.25 6
0.5 277
0.75 14
1 110
15 59
2 41
2.5 18
3 24
4 3
5 3
Grand Total 555

*Height difference between two section of sidewalk, could be two sections of sidewalk panel or a crackegairal of
sidewalk.
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Table30: Tree Count by Maintenance Task Recommendations

Maintenance Task Tree Count Percent of Percent of
Recommendation Maintenance Tasks Total Trees (3,515
Risk Evaluation 18 1.61% 0.51%
Vehicle Clearace 851 76.25% 24.21%
Pedestrian Clearance 58 5.20% 1.65%
Casual Sign Clearance 19 1.70% 0.54%
Critical Sign Clearance 8 0.72% 0.23%
Previously Topped (Replace) 12 1.08% 0.34%
Recommend Removal 43 3.85% 1.22%
Improper Mulching 23 2.06% 0.65%
RemoveTree Supports 72 6.45% 2.05%
Tree Grate Maintenance 12 1.08% 0.34%
Total 1116 100.00% 31.75%
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8. URBAN TREE CANOPY DATA SUMMARY

Table 31.: Urban tree canopy assessment results by land uses, including 2011 and 2017 analysis,
percent land cover and distribution of UTC across UGA.

LAND USE

PORT OF OLYMP14
OLYMPIA REGIONA/
AIRPORT

PORT OF OLYMP14
INDUSTRY

INDUSTRIAL

CITY CORE MIXEI
USE

OTHER MIXED US

GENERAL
COMMERCIAL

SINGLEAMILY
RESIDENTIAL

MULTIFAMILY
RESIDENTIAL

OPEN SPACE &
GREEN BELT

TUMWATER + URBAN
GROWTH AREA

LAND AREA
ACRES %
806 5.8%
690 5.0%
2442  17.6%
526 3.8%
18 1.0%
723 5.2%
6311 45.3%
813 5.9%
1450 10.4%
13,900 100%

2011 URBAN TREE
CANOPY

ACRES % DIST.

21 3% <1%

242 35% 5%

722 30% 14%

114 22% 2%

32 24% <1%

250 35% 5%

2686 14 % 53%

287 35% 6%

678 47% 14%

5,032 36% 100%

2017 URBAN TREE
CANOPY

ACRES % DIST.

24 3% <1%

290 42% 5%

822 34% 15%

141 27% 3%

38 27% <1%

317 44% 6%

3011 48% 53%

322 40% 6%

710 49% 13%

5,675 40% 100%

2040
GOAL

3%

35%

35%

30%

30%

35%

55%

45%

65%

50%

Note: The 2040 Goal in Table 31 is based on the original recommendation by the consultant as
amended by discussions by the Tree Board and Planning Commission in 2020.
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A.2 0CiTYy GIS STAFEF TREE CANOPY COVER ANALYSIS

Memorandum

To: Plannng Commission

From: Brad Medrud and Jennifer Radcliff

Re: Urban Forestry Management PlgrRevised Canopy Cover Assessment

Date: March 2 2021

Background

¢CKS S@Ifdza G§GA2Yy 2 TUrban@orgsylManagementPhskinteAdgd talako

the Cityto use change in canopy cover over time as a way to measure the performance of City

L2t AOASA YR NB3Idz I A2y A eharstokeof theplare Qa dzND Iy
¢KS GSNY aOly2LkR O20SNE YSIya (GKS | NBSF Ay GKS
covered by a tree and vegetation canopy made up of street trees, areas of native forest, and

trees in parks, green space, and landscaping on private property. Canopy cover usually is
expressed as a percentage of the total area of the City and its untwavth area covered by

tree and vegetation canopy or as a percentage of the area of individual zone districts grouped

into larger general land use categories covered by tree and vegetation canopy.

Because each zone district has different policies andlatigns governing the type and
intensity of development, th&rban Forestry Management Platentified different canopy
cover targets for its larger general land use categories. In Section 2L ollectiomf the
Urban Forestry Management Plafalde 6 Canopy Cover Targets by Land Use §/pe
intended to allow the City to meet a range of other legislative and strategic policies, by
establishing different canopy cover goals for the different zone districts in the City.

The canopy cover targets bgre district are intended to be used as a measure of the progress
of the Urban Forestry Management Plamer the next 20 years. In addition, the canopy cover
targets will be used to provide policy guidance for Tumwater Municipal Code amendments
address gket trees, the protection of trees and vegetation, and landscaping. In turn, these
regulations will establish the minimum requirements and standards for development and
redevelopment of individual properties in the City as it relates to the urban forest.
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Questions to Be Addressed

During theUrban Forestry Management Pladoption process in the summer of 2020, the Tree
Board, Planning Commission, and City Council discussed canopy cover and canopy cover
targets. It was recognized that it would be ditfit to achieve some of the targets as the City
has multiple strategic priorities for limited urban space.

In addition, there were questions raised about how thdan Forestry Management Plan

technical consultant prepared the canopy cover informationand S KSNJ G KS / A& Qa
would be able to recreate that process in order to track the progress of the Plan over the

coming years. Further questions were asked about the difference in canopy cover between
developed, underdeveloped, and developable pdges in the City, as well as whether those
differences in developed, underdeveloped, and developable properties would affect the larger
canopy cover goals of the Plan.

The intent of the memorandum is to summarize the work done by City staff in the 2020
to answer these questions and to allow the City Council to complet&than Forestry
Management Plamdoption process early in 2021.

Technical Discussion
Explanation of Technical Processes

{SS GKS G9ELX Yyl GdA2Y 2F elfPr@fubideSipiondfte G KS | LILI
LINE OSRdzNBa (KIFIdG GKS /AGeQa DL{ ¢SIYy F2ftf26SR

The intent of the technical process was to take readily accessible data that is updated on an
annual basis at about the same time of yeauatlow for valid comparisons of data across years
to support the implementation of th&Jrban Forestry Management Plaithe data, once

02ttt SOUSRX Ifa2 ySSRSR (2 6S Ay | F2NXI O GKI G
their equipment in a reasorde amount of time.

Because of these limitations, it was determined that using aerial photography typically flown on

an annual basis during the late fall to early spring was the best source of data for this use.

LiDAR data was considered, but it is expen$o collect, it is not collected now on a consistent
oFlaAras yR A0 Oly 0SS OKFffSyaAay3a F2NJ GKS [/ Ade

Spreadsheet

The table below explains the structure of the attached spreadsheet and data in each of the
columngp ¢KS G2aFrfta o0SigSSy GKS O2yadzZ dlFyd RIGE
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coverage for the entire City, zone districts, and developed/ undeveloped/ undevelopable areas

are different because they reflect different processes used to generael#ita; however,

there is enough similarity to allow for comparisons.

¢KS O2yadZ# G4l ydiQa LINRPOSadaa AyOfdzRSR |t @S3Sal
excluded from their calculations. In addition, the data used by the City GlSostaificulation

canopy coverage for developed/ undeveloped/ undevelopable areas of the City and its urban

growth area came from a slightly different source than what was used for the calculations by

the entire City.

Developed/ undeveloped/ undevelopable asaere calculated by City GIS staff in December
2020and February 202hased on the April 2019 developable area work prepared by the
Thurston Regional Planning Council for the dBafsh Prairie Habitat Conservation Rlarhese
areas exclude parts that@mot in a zone district, such as WSDOT rajiway.

Developed/ undeveloped/ undevelopable areas are defined as:

Developed Areag, Properties in the City and its Urban Growth Area considered already
developed to its highest intensity and unlikely to redkp in the next 30 years.

Undeveloped Areasg, Properties in the City and its Urban Growth Area considered likely
to develop or redevelop in the next 30 years.

Undevelopable Areag Properties in the City and its Urban Growth Area considered
undevelopablébecause of the presence of critical areas or open water.

{GFFFQa /Fy2LkR /20SNI3IS D2lfa wSO2YYSYRIGAZY

/| 2t dzvy { Ay GKS &LINBIRakKSSG O2ydlAya [/ AGe adl
canopy coverage goals for théban Forestry Management Plan

To determine an appropriate set of new recommended canopy coverage goals, staff looked at
the proportions of the total acreages for developed/ undeveloped/ undevelopable areas to
understand the potential for development in each of the larger zoning by Uaedcategories.

In some cases, a large proportion of the area in zoning by land use categories was in
undeveloped areas, such as the Industrial zoning by land use category, while in other cases, it
was very small, such as the Open Space & Green BeligZoyiland use category.

Staff assumed that canopy coverage in developed areas and undevelopable areas would
increase slowly over time because of limited amount of development expected in these areas
over the next 30 years and the proposed actions inlhigan Forestry Management Plan
increased tree plantings and retention in these areas.
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Staff then looked at the undeveloped areas, which are considered likely to develop or

redevelop in the next 30 years. To develop assumptions for the level of currentycanop

coverage lost to development or gained by new plantings required by development regulations,

a0 TF NBOASHESR (0 dnpretirisive®irS/aR A1 Si K SStiegidl 2Qia/ OA f G
Priorities for 202422026to get a general sense of the intensityddvelopment and level of

LR GSYdArf GNBS LXIydAy3a | ConpriiensiGeyflas 2y Ay (KS
consistent with the state Growth Management Act and the CotWWigle Planning Policies,

which require urban areas to plan for accommodatintfa growth and development.

For some undeveloped areas, such as the Commercial and Industrial zoning by land use
categories, more canopy was expected to be lost to development in the next thirty years than
replaced by new plantings, than in some undeveld@reas, such as the Singlamily

Residential zoning by land use category.
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Table32: Structure ofCanopy Coverag8preadsheet

Column| Section Title Column Title Explanation
B Zone Districts Zone Districts Current zone districtsof the City and its Urban Growth Area. Note
some zone districts are only found in the Urban Growth Area.
Total acreage in the @itand its Urban Growth Area by zone district
o calculated by the consultant in Table'Df their Urban Tree Canopy
C ?E" Aizres in City from | Assessmenidated January 31, 2020.
able
Excludes areas that are not in a zone district, such as WSDO®frig
way.
Total acreage of canopy cover by zone districts, grouped into largé
Acres of Canopy Cover irf 9eneral land use categories for the City and its Urban Growth Are:
D ConsultantJrban Tree y _ )
Canopy Assessment 2017 from Table 1 Calculated by the consultant in Table! b4 their Urban Tree Canopy
(1/31/20) ¢ Assessmentated January 31,020 from 2017 aerial photography.
Total Acres in City from Canopy Cover percentages in the City and its Urban Growth Area
zone districts grouped into larger general land use categories.
Table 14 2017 Canopy Cover Jroup .g J . J
E Percentage from Table Calculated by the consultant in Table! b8their Urban Tree Canopy
16t Assessmendated January 31, 2020, by comparing the total acres
the City (Column C) with the acres of canopy cover in 2017 (Colun
D).
Recommended 2040 Recommended 2040 canopy cover goal by eetage of zone districts
F Canopy Cover Percentag grouped into larger general land use categories in Tableflthe
Goal O 2 v & dzfUiban yréeCCanopy Assessmefatted January 31, 2020

®Urban Tree Canopy Assessménin Appendix A.1 in the Urban Forasy Management Plan.
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Column

Section Title

Subsection Title

Column Title

Explanation

City GIS Staff Analysis

(12/18/20)¢

Total Acres of Canopy
Cover Divided Into

Developed/
Undeveloped/
Undevelopable

Developed Area

Total
Developed Ares
in Acres

Total acreage of properties in the City and its Urban Growi
Area considered already developed to its highest intensity
unlikely to redevelop in the next 30 years by zone district.

Calculated by City GIS staff in December 2080February
2021based on the April 2019 developable area work
prepared by the Thurston Regional Planning Council for th
Bush Prairie Habitat Cearvation Plan.

Excludes areas that are not in a zone district, such as WSI
right-of-way.

Developed Ares
Canopy Cover
in Acres

Acreage of canopy cover from 2019 for properties in the C
and its Urban Growth Area considered already developed
its highest intensity and unlikely to redevelop in the next 3(
years by zone district.

Calculated by City GIS staff in December 20#0February
2021based on the April 2019 developable area work
prepared by the Thurston Regional Planning Council for th
Bugh Prairie Habitat Conservation Plan.

Excludes areas that are not in a zone district, such as WSI
right-of-way.

Developed Areg
Canopy Cover
Percentage
Tumwater GIS

Canopy cover percentages for developed properties the C
and its Urban Growth Areaytzone districts grouped into
larger general land use categories.

Calculated by City GIS staff in December 2080February
2021by comparing the total developed acres in the City
(Column G) with the acres of canopy cover on developed
property in 2019 (Gamn H).
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Column| Section Title Subsection Title| Column Title Explanation
Taal acreage of properties in the City and its Urban Growt
Area considered likely to develop or redevelop in the next |
years by zone district.
Total Calculated by City GIS staff in December 2080February
J Undeveloped | 2021based on the April 2019 developable area work
Area in Acres | prepared by the Thurston Regional Planning Council for th
Bush Prairie Habitat Conservation Plan.
Excludes areas that are not in a zone district, such as WSI
right-of-way.
ggl(gléo?aﬁ Analysis Acreage of canopy cover from 2019 fwoperties in the City
G and its Urban Growth Area considered likely to develop or
Total Acres of Canopy redevelop in the next 30 years by zone district.
Cover Divided Into Undeveloped . .
Area Undeveloped | Calculated by City GIS staff in December 208DFebruary
Developed/ .
K Area Canopy | 2021based on the April 2019 developable area work
Undeveloped/ : . . :
Cover in Acres | prepared by theThurston Regional Planning Council for the
Undevelopable iy : :
. Bush Prairie Habitat Conservation Plan.
(continued)
Excludes areas that are not in a zone district, such as WSI
right-of-way.
Canopy cover percentages for undeveddmproperties the
Undeveloped | City and its Urban Growth Area by zone districts grouped i
Area Canopy | larger general land use categories.
L Cover Calculated by City GIS staff in December 20#DFebruary
Percentage 2021by comparing the total undeveloped acres in the City
Tumwater GIS | (Column J) with the aes of canopy cover on undeveloped
property (Column K).
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Column

Section Title

Subsection Title

Column Title

Explanation

City GIS Staff Analys

(12/18/20)¢

Total Acres of
Canopy Cover
Divided Into
Developed/
Undeveloped/
Undevelopable
(continued)

Undevelopable
Area

Total
Undevelopable
Area In Acres

Total acreage of properties in the City and its Urban Growi
Area considered undevelopable because of the presence {
critical areas or open water by zone district.

Calculated by City GIS staff in Decemti@and February
2021based on the April 2019 developable area work
prepared by the Thurston Regional Planning Council for th
Bush Prairie Habitat Conservation Plan.

Excludes areas that are not in a zone district, such as WSI
right-of-way.

Undevelpable
Area Canopy
Cover in Acres

Acreage of canopy cover from 2019 for properties in the C
and its Urban Growth Area considered undevelopable
because of the presence of critical areas or open water by
zone district.

Calculated by City GIS staff in Debem2020and February
2021based on the April 2019 developable area work
prepared by the Thurston Regional Planning Council for th
Bush Prairie Habitat Conservation Plan.

Excludes areas that are not in a zone district, such as WSI
right-of-way.

Undevelopable
Area Canopy
Cover
Percentage
Tumwater GIS

Canopy cover percentages for undevelopable properties th
City and its Urban Growth Area by zone districts grouped i
larger general land use categories.

Calculated by City GIS staff in December 20®2DFebruary
2021by comparing the total undevelopable acres in the Cit
(Column M) with the acres of canopy cover on undevelopg
property (Column N).
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Column | Section Title Subsection Title Column Title Explanation
Total acreage of properties in the City and its Urban Growth Area
considered already developedndeveloped, or undevelopable to its
highest intensity and unlikely to redevelop in the next 30 years by
Total zone district.
Developed/ Calculated by City GIS staff in December 2080February 2021
P Undeveloped/ "
. based on the April 2019 developable area work prepared by the
City GIS Staff Undevelopable . . : = .
. . ThurstonRegional Planning Council for the Bush Prairie Habitat
Analysis Area in Acres C tion Pl
(12/18/20)¢ onservation Plan.
Total Acres of \I,E\/);cludes areas that are not in a zone district, such as WSDOofrig|
Canopy Cover | Totg| Area Y
Divided Into Acreage of canopy cover froB®19 for properties in the City and its
Developed/ Urban Growth Area considered already developed, undeveloped, |
Undeveloped/ Total undevelopable to its highest intensity and unlikely to redevelop in {
Undevelopable Developed! next 30 years by zone district.
0 (continued) Undeveloped/ | Calculated by City GIS staff in December 20#0February 2021
Undevelopable | based on the April 2019 developable area work prepared by the
Area Canopy Thurston Regional Planning Council for the Bush Prairie Habitat
Cover in Acres | Conservation Plan.
Excludes areas that are not in a zone district, such as WSDO®frig|
way.
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Total Canopy cover percentages for developed, undeveloped, or
Developel/ undevelopable properties the City and its Urban Growth Area by z
Bngeve:Opeg{ districts grouped into larger general land use categories.
ndevelopable
R Area Cangpy Calculated by City GIS staff in December 28820 February 202ky
Cover comparing the developed, undeveloped, or undevelopable acres if
Percentage City (Column P) with the acres of canopy cover on developed,
Tumwater GIS | undeveloped, or undevelopable property (Column Q).
Column | Section Title Column Title Explanation
Tumwater Staff | Revised Recommended 2040 Revised recommended 2040 canopy cover goal by percentage of
S Proposal Canonv Cover Percentage Goal districts grouped into larger general land use categorie€iby staff in
(12/18/20) Py g December 202@nd February 202from 2019 data.
T Zoning by Land Zoning by Land Use Zone districts grouped into larger general land use categories
Use
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APPENDIX
SVM Tree Canopy Cover Analysis: City of Tumwater GIS

¢KS / AG@ 27 TdadeWetelminé&dNiatdhe Supdort Vector Machines (SVM)
classification method is best suited to determining tree canopy cover within the City. SVM
classification is a supervised, hilgivel machine learning classification method that uses kernel
functionsand hyperplanes to classify datRlease click here to learn more about SVM.

This analysis was completed using ArcGIS Pro with thevintidools:The Image Classification
Wizard Segnent an ImageandCreate Accuracy Assessment Paints

There were several steps to a Tree Canopy Cover analysis:

1. Create a segmented image

Qreate training samples

Train the classifier

Add additional training samples and retrain the classifier (repeat as much as necessary)
Create final classification

Create accuracy assessment points

Compute confusion matrix

Determine accuracy

© © N o o k& N

Export raster tgpolygons

10.Compute tree canopy cover by zoning
To complete this analysis, the GIS Team usextlé 4band State imagery from 2019 andr&h
4-band imagery from 2018.

First, the GIS Team created a segmented raster from the original aerial photo. The pfocess
segmenting smooths and groups likéA ESf & (23S0 KSNJ 42 ONBIGS |y |
raster. The GIS Team used the following values to create our segmented raster:

Spectral Detail Spatial Detall Minimum Segment Size (Pixels)
18.5 19 20
SpectralDetail: Spectral detail is used to distinguish between features that have similar spectral

characteristics. For the GIS Team analysis, the team needed to distinguish between grass and
deciduous trees and between shadows and fir trees.

Spatial Detail:Spaial detail determines the importance of space between features. A higher
value is used when features are small and close together. In this analysis, trees were clustered
around pockets of development or next to roads.
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https://www.analyticssteps.com/blogs/how-does-support-vector-machine-algorithm-works-machine-learning
https://pro.arcgis.com/en/pro-app/help/analysis/image-analyst/the-image-classification-wizard.htm
https://pro.arcgis.com/en/pro-app/help/analysis/image-analyst/the-image-classification-wizard.htm
https://pro.arcgis.com/en/pro-app/help/analysis/image-analyst/segmentation.htm
https://pro.arcgis.com/en/pro-app/tool-reference/image-analyst/create-accuracy-assessment-points.htm






































































































































































































































































