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SEATTLE DEPARTMENT OF TRANSPORTATION

Mission

Delivering a first-rate transportation system for Seattle

Vision

A vibrant Seattle with connected people, places, and products

Core Principles

1.

4 |

Keep it Safe—Improve safety for people of all ages and abilities so they are comfortable moving
around the city, regardless of what travel mode they choose

Focus on the Basics—Keep our transportation system in good condition in a way that promotes
long term fiscal and environmental stewardship

Build Healthy Communities—Develop an equitable transportation system that focuses on
neighborhoods, offers healthy travel choices and great public spaces

Support a Thriving Economy—Move people and goods efficiently to keep our economy thriving
and provide efficient and practical transportation choices that enhance our quality of life, draw
new businesses and visitors to our city

Provide Great Service—Sustain an innovative and engaged workforce who strongly value public
service, strive to be good financial stewards, deliver services equitably, and engage all parts of
the community in our work

Keep it safe

Provide great Focus on the
service basics

Support a
thriving
economy

Build healthy
communities
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PURPOSE & INTENT OF OPERATIONS PLAN

Street trees and sidewalks both play vital roles in Seattle’s public realm, helping to make our city
more livable and sustain our quality of life. It is not uncommon for conflicts to arise between trees
and sidewalks, particularly in locations where they were installed some time ago. These conflicts
can compromise pedestrian access to the sidewalk and/or tree health.

Purpose

The purpose of the Trees and Sidewalks Operations Plan is to clarify responsibilities and work
processes and to provide guidance on installation, repair, and maintenance of sidewalks and
street trees in public places in Seattle. (The term public place[s] is used in this Operations Plan to
mean areas in the public right-of-way, as defined in Seattle’s Street Tree Manual.)

Intended Audience

This plan is intended primarily for internal use by the Seattle Department of Transportation
(SDOT). It will be particularly relevant to operations within SDOT Urban Forestry and SDOT Street
Maintenance, as well as within other divisions working with streetscape elements that relate to
trees and sidewalks. Other City departments may also use the plan as a resource to help manage
trees in the city’s public right-of-way, including Seattle Public Utilities (SPU), Seattle City Light
(SCL), and the Department of Parks and Recreation (Parks).

This plan is also intended to clarify to the broader public the processes and procedures that SDOT
uses to manage street trees and sidewalks.
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INTRODUCTION

Plan Goals and Objectives

The goals of this Operations Plan are
supported in existing city policies and plans as
well as by Seattle residents.

Accessibility and Health: To provide a
safe, accessible, and inviting walking
environment, following universal design*
principles

Environment: To protect and expand a
healthy urban forest

Equity: To thoroughly consider the needs
of all communities in accordance with the
City’s Race and Social Justice Initiative

Efficiency: To preserve existing assets—
both street trees and sidewalks—and use
resources wisely

These goals will be met by achieving the
following objectives.

Explore strategies that enhance
neighborhood aesthetic, reduce lifecycle
costs, and allow sidewalks and substantial
trees to coexist

Repair sidewalks damaged by street trees
with sustainable solutions

Retain healthy, mature, and appropriately-
sited trees whenever possible, while
ensuring mobility

*Universal design is the design and composition of an
environment so that it can be accessed, understood
and used to the greatest extent possible by all people
regardless of their age, size, ability or disability.

Assess the appropriateness of street trees
based on established criteria, including
species, location, planting space,
maintenance, past and current conflicts,
and proximity to public and private
structures and infrastructure

Explore and implement alternative and/or
innovative sidewalk repair approaches to
preserve trees where feasible

Evaluate sidewalk repair approaches
across a range of criteria, including
lifecycle costs and benefits as well as
community costs and benefits

Implement tree removal, when no other
practicable alternatives exist, in phases to
enable continued canopy coverage

Increase the urban canopy by planting
new street trees in vacant locations

Communicate to property owners the
importance of proper tree maintenance
to address implementation of the revised
Street Tree Ordinance and the walkable
zone (as defined in the Pedestrian Master
Plan)
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VALUE OF TREES AND SIDEWALKS

Seattle has approximately 4.35 million trees worth $4.9
billion and over 2,000 miles of sidewalk worth $2.8 billion.

Source: SDOT Transportation Infrastructure Inventory

Responsibility for Street Trees and Sidewalks

In accordance with SMC 15.43.040,
maintenance of street trees within public
places is the responsibility of the adjacent
property owner(s). The exceptions to this
policy are trees specifically designated for
maintenance by SDOT Urban Forestry. These
responsibilities include, but are not limited to,
maintaining the required clearances above the
sidewalk and the parking/travel lane of the
street. These clearances are specified in the
Street Tree Ordinance, Seattle Right-of-Way
Improvements Manual (ROWIM], and Seattle’s

| @) seattle.gov  STREET TREE INVENTORY
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Standard Specifications and Standard Plans for
Road, Bridge, and Municipal Construction.

To confirm the maintenance responsibilities for
street trees, SDOT has developed a street tree
map, posted online at webé.seattle.gov/SDOT/
StreetTrees/. To access the information, enter
an address into the upper left search field.
Most trees have a unique identifying number.

Responsibility for sidewalk repairs in
conjunction with SDOT-managed trees typically
falls to the Street Maintenance and Urban
Forestry. Staff working to repair sidewalks
damaged by trees and maintain any trees
causing such issues should find this Operations
Plan’s best practices research and the
“responsive” tools within the Solutions Toolkit
particularly useful.

The “proactive” tools and many of the best
practices should also have broader applicability
and are appropriate for consideration by all
SDOT staff who are designing or reviewing
plans for streets that include tree plantings.
This includes capital projects managed by
SDOT as well as plans for street improvements
submitted by private parties through the Street
Improvement Permit (SIP) process.



Americans with Disabilities Act

SDOT is responsible for ensuring that
sidewalks and curb ramps within public places
are accessible, continuous, and unobstructed
for use by all people, including people with
disabilities. The Americans with Disabilities Act
(ADA) and the US Access Board Public Right-
of-Way Accessibility Guidelines [PROWAG)
provide guidance and regulation for sidewalks
in the public right-of-way.

While sidewalks do not need to be perfectly
straight, curves that direct the pedestrian
away from the natural path of the roadway
should not be introduced solely for aesthetic
reasons. Sidewalks shall provide a minimum
four-foot wide clear zone along the path of
travel (per PROWAG Sections R302.3 and
R302.4). Pedestrian facilities shall be designed
to allow all users to logically connect to

other pedestrian facilities. They shall be in

compliance with current ADA requirements.
Sidewalks and walkways should be constructed
with accompanying curb ramps, including
companion ramps, as required by current ADA
standards.

Related Documents

Many City documents provide policy guidance
for this Operations Plan. The Pedestrian Master
Plan (2009), Right-of-Way Improvements
Manual (2012), Urban Forest Stewardship
Plan (2013) and Street Tree Ordinance (2013}
have recently been adopted by City Council.
These documents highlight the importance of
the tree canopy along streets as well as the
requirements for sidewalk construction and
maintenance to provide pedestrian access for
all people in Seattle.
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Community input has also served to help
initiate and inform this Operations Plan,
including the community-produced report
Safer Sidewalks, Mature Trees: A Madrona
Demonstration Project (2012).

Pedestrian Master Plan

The Pedestrian Master Plan (PMP] includes an
issue paper on the topic of trees and sidewalks
as well as targeted implementation actions

to address the “walkable zone,” including
conflicts between trees and sidewalks. The
walkable zone is a clear pedestrian zone that
is a minimum of six feet wide by eight feet tall,
wherever possible. In the Pedestrian Master
Plan Implementation Actions, Strategy 2.4
deals specifically with trees and sidewalks,
calling for policy and programmatic actions
“to support the dual benefits of tree canopy

Urban Forest Stewardship Plan

The Urban Forest Stewardship Plan (UFSP)
provides a policy framework that guides
decision-making and identifies principles,
priorities, goals, and strategies that will help
Seattle preserve, protect, maintain, and restore
its urban forest over the next 24 years. The
UFSP provides the foundation to direct and
integrate management of the many issues

and opportunities of Seattle’s urban forest
resources. One of the four goals of the UFSP is
to expand Seattle’s forest canopy cover to 30%
by 2037. Based on 2007 data, the city’s canopy
coverage was about 23%. The “Environment”
goal of this Operations Plan supports the
UFSP canopy cover goal by providing solutions
to maintain and grow healthy trees in public
places and reduce conflicts with sidewalks and
other infrastructure.
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Right-of-Way Improvements Manual

The Right-of-Way Improvements Manual
(ROWIM] guides property owners, developers,
architects, landscape architects, and engineers
involved with the design, permitting, and
construction of improvements to Seattle’s
streets.

The ROWIM attempts to balance the access and
mobility needs of all street users.

SDOT is updating the ROWIM in 2015.

Street Tree Ordinance & Street Tree Manual

On April 29, 2013, the City of Seattle amended
Seattle Municipal Code (SMC 15.43), the

Tree and Vegetation Management in Public
Places Ordinance (Street Tree Ordinance], to
expand SDOT's regulatory authority to protect,
maintain, and preserve trees in the public
right-of-way.

SDOT'’s Street Tree Manual clarifies the intent
and scope of the Street Tree Ordinance. It
includes information about tree planting,
maintenance, and preservation.

SDOT updated the Street Tree Manual in 2015.

TREES AND SIDEWALKS OPERATIONS PLAN |
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BACKGROUND & RESEARCH

Seattle’s Urban Forest: Street Trees

Seattle’s urban forest includes all trees

and understory plants on public and private
property. The urban forest includes a diverse
mix of vegetation, managed by both individuals
and groups and located in natural areas, parks,
other City-owned property, rights-of-way, and
private property.

The urban forest provides important ecosystem
services through stormwater retention, air

and water pollution reduction, climate change
mitigation, and reduction of heat island effect
(urban areas collect and radiate more heat
than nearby rural areas, a difference which
trees can help reduce). Seattle’s urban forest
is home to diverse wildlife and provides food,
shelter, and nesting opportunities that are
essential to supporting this wildlife. The
presence or absence of trees can define a
neighborhood, and studies show that people
enjoy trees and are more comfortable in the
presence of trees than they are without them in
a landscape.

SDOT is responsible for the management

of trees in the right-of-way (street trees),
including design, installation, and stewardship
of trees and landscapes in the right-of-way
and permitting of actions that could impact
these trees. SDOT maintains over 40,000 street
trees and regulates planting and maintenance
of another 100,000 street trees. Since 2007,
SDOT has planted an average of 1,200 trees
per year. The department must balance canopy
cover goals with the need to minimize tree

conflicts with surrounding infrastructure and
transportation safety requirements.

A permit is required for any work in a public
place including, but not limited to, tree
planting, tree removal, and tree pruning of
limbs greater than two inches in diameter.

Throughout Seattle, there are locations

where the existing planting strip or tree pit

is too small to accommodate the tree that

has been planted. In many cases this has
caused adjacent sidewalks to heave and break,
creating potential hazards for pedestrians.
This condition typically occurs because the tree
species needs a larger volume of soil to achieve
its mature canopy size or has an aggressive
root system or a trunk character that spreads
at the base but is constrained by its planting
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area. Root upheaval may also occur because
the subgrade soils are severely compacted or
dense and do not allow root penetration. The
City has developed an Approved Street Tree List
(2000) to clarify which species are appropriate
in certain locations as well as standards for
locating trees near other infrastructure.

SDOT estimates that about 20% of street
trees could be considered for removal due

to improper location (e.g., large trees under
utility lines, conflicts with underground utilities
or sidewalks, insufficient growing space) or
structural and health issues. SDOT currently
removes trees only if they pose an imminent
hazard or if removal allows the City to take
advantage of opportunities to replace trees
as part of a larger planting project. SDOT also
removes privately-maintained street trees
when they become imminent hazards.

14 | SEATTLE DEPARTMENT OF TRANSPORTATION
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Street Tree Governance

Permitting & Jurisdiction

SDOT Urban Forestry has arborist and
landscape architect services that permit

and inspect tree management activities in
public places under Seattle Municipal Code
(SMC) 15.43. Urban Forestry also conducts
plan review and inspection of street trees

and related urban forestry infrastructure for
Department of Planning and Development
(DPD) and/or SDOT Street Improvement Permit
(SIP) projects to ensure compliance with land
use code, drainage code, and the Seattle Green
Factor ordinance.

Department of Planning and Development
(DPD) is responsible for permitting and
inspections of tree management activities

on private property under SMC 25.11. This
code section also outlines the designation
and protection of exceptional trees on private
property.
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Street Tree Management

SDOT maintains certain street trees throughout
Seattle. SDOT's Urban Forestry division also
oversees work on street trees that SDOT does
not actively manage and maintain.

Other departments also manage trees

in Seattle. The Department of Parks and
Recreation manages trees in parks as well

as some trees along park boulevards. Seattle
City Light prunes trees planted under power
lines. Seattle Public Utilities works with SDOT
in managing street trees to avoid conflicts with
underground utilities.

Heritage trees, designated for special
protection by the City, may be located on public
or private property. These trees are identified
based on one of the following categories:
Specimen, Historic, Landmark, or Collection.
Those growing in street rights-of-way are
regulated by virtue of being street trees, and
require a permit to perform any work on them.

Seattle’s Sidewalks

Seattle has over 2,000 miles of sidewalks and
pathways with a replacement value of $2.8 billion.

About 72% of Seattle’s blocks have sidewalks.
Most of the existing sidewalks were built
when the parcels were first developed. SDOT's

Pedestrian Program and other capital projects
install and replace sidewalks. New sidewalks

are also built or replaced when required by the
land use code for private development projects.

SDOT's Sidewalk Repair Program oversees
maintenance of the city’s sidewalks and curbs.
The program’s goal is to ensure that sidewalks
are safe and accessible for all pedestrians.

Sidewalk Governance

Permitting & Jurisdiction

SDOT Street Maintenance manages the Sidewalk
Repair Program. The program’s goal is to ensure
that all sidewalks are safe and accessible for all
pedestrians. Street Maintenance also monitors
the maintenance and performance of City streets
and establishes multi-year repaving priorities.

SDOT Street Use manages sidewalk replacement
and repair by other city departments and private
property owners by issuing permits, inspection,
project coordination, public outreach, utility
record keeping, and plan review.

Sidewalk Management

As stated in Client Assistance Memo (CAM)
2208: “SMC 15.72 requires property owners to
keep the sidewalk adjacent to their property fit
and safe for the purposes of public travel.

As such, property owners must repair cracks
and other damage to the sidewalk as well as
ensure that snow and ice do not pose a hazard to
pedestrians. If the sidewalk is determined to be
unfit or unsafe, SDOT must direct the abutting
property owner to fix their sidewalk. However, in
the case of sidewalks damaged by street trees
that are managed by SDOT, the City maintains
adjacent sidewalks and repairs damage.”
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Research Summaries & Links to Other Cities’ Street Tree Management Documents

Chicago Department of Transportation
(CDOT) builds and maintains hundreds of
miles of sidewalks each year, working with
local aldermen to determine locations for
repair. CDOT also operates the Shared Cost
Sidewalk Program, in which property owners
and the City share the cost of a new sidewalk.
The Bureau of Forestry trims thousands of
trees a year, plants new trees, addresses
insect and disease problems, and otherwise
promotes tree health throughout the City.

http://www.cityofchicago.org/city/en/depts/streets/

provdrs/forestry.html

San Francisco, CA has a Better Streets Plan
that identifies street tree specification and
maintenance requirements for adjacent
property owners.

http://www.sfbetterstreets.org/find-project-types/
greening-and-stormwater-management/greening-

overview/street-trees/

The Better Streets Plan identifies sidewalk
design requirements...

http://www.sfbetterstreets.org/design-guidelines/

... as well as maintenance requirements for
constrained sidewalks.

http://www.sfbetterstreets.org/learn-the-process/

maintenance/

As part of its Urban Forest Plan, San
Francisco identified key findings and
recommendations for financing of San
Francisco’s Urban Forest.

http://www.sf-planning.org/ftp/files/plans-and-
programs/planning-for-the-city/urban-forest-plan/
UFP_Financing_Study_Exec_Sum_131216.pdf
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Minneapolis, MN has an Urban Forestry
Policy that outlines actions around trees in
sidewalk zones.

http://www.minneapolismn.gov/www/groups/public/@

cped/documents/webcontent/convert_282934.pdf

Portland, OR details its Sidewalk
Maintenance Repair Program, identifying
property owner responsibilities.

http://www.portlandonline.com/auditor/index.
cfm?c=27478&a=472303

Portland also has a sidewalk repair manual
that identifies sidewalk repair methods and
materials needed to maintain the adjacent
sidewalk.

http://www.portlandoregon.gov/transportation/
article/443054

Sacramento, CA requires property owners to
repair the sidewalk regardless of who owns
the tree.

http://portal.cityofsacramento.org/Public-Works/

Maintenance-Services/Sidewalks-Curbs-Gutters

Spokane, WA has Guidelines for Infilling
Street Trees. This document identifies
allowable sidewalk adjustments that can be
made to accommodate trees.

http://spokaneurbanforestry.org/uploads/forestry
page_content_body/Street%20Tree%20Infill_11_1_10_
FINAL.pdf

Bellevue, WA takes responsibility for
maintenance of trees and sidewalks within
the right-of-way in the downtown core.

http://www.bellevuewa.gov/street_maintenance.htm



City Research

Management of street trees and sidewalks
varies across the country. Research on various
cities’ related policies and programs informed
the decision process and comparison of
Seattle practices. In most cities, healthy street
trees are not removed solely for the purpose
of repairing a sidewalk. Similar to Seattle,
most cities expressed challenges identifying
solutions that would meet accessibility
requirements for a sidewalk.

Page 16 lists the Street Tree/Sidewalk
programs researched as part of this project,
including links to selected best practices. More
findings from the research are included in
Appendix A.

Seattle Practices

Seattle’s Street Tree Manual clarifies practices
around trees. The current status of Seattle
practices informed the development of the
solutions toolkit included in this Operations
Plan.

Trees

Seattle provides a great deal of publicly
accessible information about tree selection,
pruning, and maintenance through such
resources as SDOT's Urban Forestry website,
SDOT's Approved Street Tree List, a Tree
Pruning Guide for Seattle Residents, and the
Seattle reLeaf website.

Seattle currently maintains a two-for-one tree
replacement policy, as directed by Executive
Order in 2005 by Mayor Nickels, and identified
in the 2013 Urban Forest Stewardship Plan.
City departments plant two trees for each tree
they remove from City property or the right-of-
way.

Best Practices Research Topics

Trees

Street Edge / Hardscape

Roots

Nutrients & Subbase Soils

Irrigation & Aeration of Existing Trees
Failures

Utilities

Transportation

Education / Outreach

Design Standards

Easements

Seattle is similar to Chicago where the
transportation department maintains both
trees and sidewalks. In many other large cities
including Los Angeles, New York, and Bellevue,
the Parks Department maintains street trees.
SDOT maintains approximately 40,000 trees in
Seattle’s right-of-way, with responsibility for
maintenance of other right-of-way trees falling
to the abutting property owners. The industry
standard tree pruning cycle is five to seven
years; SDOT currently has two tree crews and
is operating on a 20+ year pruning cycle.

Inspection services for all street trees
(including approximately 100,000 privately
maintained street trees) is shared among
approximately 11 positions within SDOT Urban
Forestry. However, many more staff within
Urban Forestry and other SDOT divisions
interact with trees regularly.
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Street Edge / Hardscape

Seattle allows a variety of pavement materials
in the right-of-way. Not all of the standard
pavement sections work well where there

are existing trees. Some required installation
depths for pavers are greater than eight
inches, which can be problematic for trees with
shallow root systems.

Researchers have found that a washed gravel
layer under the sidewalk pavement may reduce
damage by tree roots.! The open-graded gravel
does not hold water, and the lack of soil and
nutrients in the voids discourages root growth
while supporting the pavement.

Roots

SDOT has arborists and arboriculturists on
staff that coordinate tree root evaluation and
pruning. Currently, Seattle has no standard
specification or guidance for tree root
evaluation and pruning.

" Smiley, E. Thomas. 2008. “Comparison of Methods
to Reduce Sidewalk Damage from Tree Roots,” in
Arboriculture & Urban Forestry 34(3):179-183.
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Nutrients & Subbase Soils

There is little review or preparation of the
subbase soil at locations where existing trees
were removed when new (replacement) trees
are installed there. Once a tree is planted, it
receives short-term maintenance, primarily
watering.

For new tree installation, mulch and compost
mixes are identified in Seattle’s Standard
Specifications for Road, Bridge, and Municipal
Construction. These materials are typically
approved by a landscape architect or engineer
for compliance. Soil tests are not typically
performed. City standards are in place to
improve consistency through procurement as an
alternative to onsite testing upon delivery.

SDOT currently does not give guidance or
specifications for structural soil or appropriate
soil volumes for tree plantings based on mature
sizes of trees. Nationwide best practices for
tree planting include the provision of certain
minimum volumes of soil that are useable by
the tree for root growth (e.g., the soils contain
nutrients/organic matter and some degree




of void space to accommodate air, water, and
root growth; see, for example Washington, DC
Department of Transportation’s 2014 Green
Infrastructure Standards). Future Seattle
construction projects will likely follow current
best practices for soil volume and use structural
soils [among other means] to increase soil
volumes for trees.

Irrigation & Aeration of Existing Trees

Providing water and/or aeration for street trees
during establishment and mature trees during
periods of weather stress can help to maintain
and establish a healthy urban forest. SDOT does
routinely water and aerate street trees.

Failures

Two common reasons for tree failures in Seattle
are impacts from construction activity and

poor pruning. Seattle has updated standard
details and specifications for work near existing
trees. Construction contractors are required to
submit and adhere to a Tree, Vegetation, and
Soil Protection Plan (TVSPP). Responsibility for
field inspections is shared between SDOT and

the Department of Planning and Development
(DPD), depending on tree location. However,
field inspections to ensure that the standards
and the TVSPP are followed are limited due to
the number of inspectors available.

Utilities

Seattle is a developed city, and there are very
few locations where trees could be installed
without coordinating with existing utilities.
The ROWIM and the Standard Details identify
setbacks of trees from utilities and other
infrastructure. These setbacks are similar

to the standard requirements found in other
jurisdictions.

Transportation - Trees at Intersections & Along
Corridors

Trees at planting do not indicate the visibility
problems that might occur when they mature.
Mature trunk diameter is not necessarily
considered when locating street trees near
intersections and when siting bus stops.
SDOT standards require trees to be located a
minimum of 30 feet from the extension of the
cross street’s curb line at intersections (see
Standard Plan 030). The City does not currently
provide guidance on placement of trees in
relation to bus stop clearances for visibility,
safety, and exposure to the elements in the
standard plans or ROWIM.

Education & Outreach

SDOT coordinates with Seattle Public

Utilities and the Office of Sustainability and
Environment on the ReLeaf Program to
educate people in Seattle about trees (http://
www.seattle.gov/trees). SDOT has information
regarding trees and sidewalks on the Urban
Forestry, Street Maintenance, and Sidewalk
Repair Program websites.
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The public can also call 206-684-TREE (8733)
to find answers to tree questions in Seattle.
Rules and regulations differ depending on the
location of the tree. This number provides a
menu of options or allows the caller to connect
directly to the appropriate person and City
department.

The City passed Ordinance 123052 in

August 2009 establishing an Urban Forestry
Commission to advise the Mayor and City
Council concerning the establishment of policy
and regulations governing the protection,
management, and conservation of trees and
vegetation in the City of Seattle. The Urban
Forestry Commission holds meetings twice a
month that are open to the public.

Design Standards & Specifications

The City of Seattle has design standards and
specifications in the Standard Specifications
and Standard Plans for Road, Bridge, and
Municipal Construction. These standards
are also referenced in the ROWIM. Existing
standards provide information about tree
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FEBRUARY 2015

planting, soils, and tree establishment. There
is currently no standard plan or specification
for minimum soil volume required for

various tree species. Seattle’s minimum

tree pit sizing (24 square feet) is fairly

small compared to other cities. Some other
jurisdictions, such as Washington, DC, list
recommended soil volumes for trees in their
standard construction details (e.g., for green
infrastructure) and/or plant lists. The ROWIM
is under revision and there is an opportunity to
review and revise the standards as part of this
process.

Easements

Established procedures for dedications of
rights-of-way or easements are outlined in
CAM 2203. Typically SDOT does not pay for
sidewalk easements to maintain access along a
street frontage.



DECISION PROCESS

During the development of this Operations
Plan, the need to clarify the decision process
to address tree and sidewalk conflicts became
apparent. SDOT has used checklists and forms
internally, but these traditionally have not been
available to the public. To make the decision
process around the retention or removal

of trees more transparent and consistent,
SDOT has clarified the typical process and

has developed diagrams to highlight the key
decision points. A summary diagram of the
refined process is shown to the right, and a
more detailed process diagram is on page 25.

This decision process was developed for the
Sidewalk Safety Repair Program (SSRP),
which is coordinated between SDOT's Street
Maintenance and Urban Forestry divisions.
The SSRP focuses on repairs around SDOT-
managed trees and adjacent sidewalks.
However, this process can be adapted and
used by other divisions in SDOT. The decision
process is intended to work on projects of
many scales, ranging from a spot location
where there is only one tree being affected to a
corridor project over several blocks or more.

The decision process considers existing trees
and sidewalks as well as opportunities to
plant new trees within the public right-of-way.
This process will help project and program

INITIAL ASSESSMENT

\/

FURTHER EVALUATION

N 2

SOLUTIONS

\/

PROJECT IMPLEMENTATION

PUBLIC INVOLVEMENT

managers understand the amount of time and
type of resources that must be allocated toward
a project to provide and promote tree canopy
growth and accessible sidewalks.

The processes for selecting and confirming
a project that involves trees and sidewalks
vary depending on the SDOT division leading
the effort, the funding source and the street
classification and/or street typology.
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| Initial Assessment

|Initial Tree Decision

SDOT strives for consistency and predictability
in the initial assessment of trees and sidewalks
at potential project locations. The initial
assessment allows the project manager to
collect information, including:

e Tree Preservation Potential. What is
the tree quality or health, and is it worth
preserving?

e Tree Mitigation Exploration. If a tree
exhibits poor health or vigor, can that
be mitigated by any means other than
removal?

e Public Safety Risk. Is the tree a potential
hazard that cannot be mitigated by any
means other than removal? This includes
any tree or tree part that poses a high risk
of damage to persons using or property
located in public places (as determined by
the Director, according to the tree hazard
evaluation standards established by the
International Society of Arboriculture
[Defined in SMC15.02.044.E]).

The initial assessment should occur no later
than 30% design or an equivalent level of
design effort (e.g. a preferred design has
been selected and basic draft design is under
development/review). See the next page or
Appendix C for an Initial Assessment form.

B ¥
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Engineer & Arborist/Landscape Architect
Coordination

For the initial assessment to be successful,
both an engineer and arborist/landscape
architect will visit the potential project location
and assess the tree and sidewalk conditions
together. This will allow for better coordination
between divisions as the project moves
forward. The engineer and arborist/landscape
architect will review the information collected
and identify one of the following actions at each
tree location within the project area:

e Remove Tree and Replace Sidewalk.
A tree is identified to be removed if it
is unhealthy or if it is hazardous, as
identified in the Street Tree Ordinance.

- Tree is Removed. Replace the removed
tree with the minimum 2:1 replacement
ratio. Identify if the replacement trees
can be located in the same location
or on the same street as the removed
tree. If not, replacements should
be planted as close to the removal
as geographically feasible. Identify
the estimated cost to remove the
tree(s), repair the sidewalk, and plant
replacement trees.

e Keep Tree and Maintain Sidewalk. A
tree will be kept and the sidewalk will
be maintained if a sidewalk of standard
width and a tree pit of standard width (at a
minimum) can be installed or retained.

- Tree is Kept. Identify targeted sidewalk
maintenance cycle to maintain public
safety. Estimate the cost of the sidewalk
repair that would achieve the desired
lifecycle for the repair. Estimate



INITIAL ASSESSMENT CHECKLIST

@SDOT SDOT Trees and Sidewalks Operations Plan

Stlc Deperiewcat of Trsperieo. |nitial Street Tree and Sidewalk Assessment Checklist

FEBRUARY, 2015
Prepared by: SvR Design Company, Harrison Design, Tree Solutions, Olaf Ribeiro

The purpose of this document is to outline the INITIAL ASSESSMENT for locations where sidewalk work is
located within the dripline of an existing street tree.

Project Location/Address

Tree Species/Diameter

Street Classification/Type

Tree Asset Inventory ID

Sidewalk Segment #

Is this assessment along a
corridor project?

An ENGINEER and ARBORIST will look at the site and assess the condition of both the sidewalk and the
tree.

If the tree has the following characteristics, it should be removed/replaced pursuant to SMC 15.43.030 (C):
The City's policy is to retain and preserve street trees whenever possible. Accordingly, street tree removal
shall not be permitted unless the Director determines that a street tree:

1. Isa hazardous tree;

2. Poses a public safety hazard;

3. Isin such a condition of poor health or poor vigor that removal is justified; or

4. Cannot be successfully retained, due to public or private construction or development conflicts.

Initial Assessment:
1. s this tree healthy and worthy of preservation?

Yes |:| No -|:|

2. Poor Health—Is this tree in a condition of poor health or poor vigor that cannot be mitigated by any
means other than removal?
e Isthe treein poor health or poor vigor or dead?
e Isthere chronic trunk wounding due to inadequate street clearance?

Yes |:| No -|:|

3. Hazardous Tree— Defined in 15.02.044.E any tree or tree part that poses a high risk of damage to
persons using, or property located in the public place, as determined by the Director according to the
tree hazard evaluation standards established by the International Society of Arboriculture.

Yes |:| No -|:|

4. Minimum Standards—Is there enough space for a 6 foot wide sidewalk and a 5 foot wide planting
strip? Yes [ |No-[ ]
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Sonttie Depumet of g |nitial Street Tree and Sidewalk Assessment
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Page 2 of 2

5. Public Safety Hazard—Does the tree present a public safety hazard that cannot be mitigated by any
means other than removal?
e Does the tree location obstruct the visibility for pedestrians, cyclists, and/or cars at an
intersection?
e Isthe tree impacting a curb ramp such that it no longer meets City of Seattle ADA requirements?
e |Isthe tree potentially impacting private property?
Yes |:| No -|:|
Use this space to draw a sketch of the location. Identify existing clearances from
nearby infrastructure.

Recommendation for this tree:

D—Remove Tree / Replace Sidewalk
A tree is identified to be removed if it is not healthy or if it is hazardous as identified in the Street
Tree Ordinance.

I:l —Keep Tree and Maintain Sidewalk
A tree will be kept and the sidewalk will be maintained if a sidewalk of standard width and a tree
pit of standard width (at a minimum) can be installed or retained around a healthy tree.

l:’ —Evaluate Sidewalk and/or Tree Further
SDOT views trees and sidewalks as important public infrastructure assets. SDOT intends to keep
healthy trees and have accessible sidewalks. If standard widths cannot be met then SDOT will
take the time and resources to evaluate if alternative approaches (such as sidewalk width
reduction, alternative sidewalk materials, adjustments to the tree pit and/or tree root pruning)
can be used to retain a tree and provide an accessible sidewalk at problem locations.

NEXT STEPS

If Tree is REMOVED —Replace the removed tree with the minimum 2:1 replacement ratio. Identify if the
replacement trees can be located in the same location or on the same street as the removed tree. If not,
replacements should be planted as close to the removal as geographically feasible. Identify the estimated
cost to remove the tree(s), repair the sidewalk, and plant replacement trees.

If Tree is KEPT —Estimate the cost of the sidewalk repair that would achieve the desired lifecycle for the
repair. Estimate sidewalk and tree maintenance needs/costs and any maintenance to the tree that is being
retained (e.g., root pruning, branch pruning, soil amendments).

If EVALUATE Further — Use Tree and Sidewalk Evaluation Form (IN DEVELOPMENT) and/or the tree risk
assessment should follow ISA TRAQ guidelines:
http://www.isa-arbor.com/education/onlineresources/basictreeriskassessmentform.aspx

Arborist Engineer
Title Title
Date Date

SEATTLE DEPARTMENT OF TRANSPORTATION
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sidewalk and tree maintenance needs/
costs and any maintenance to the tree
that is being retained (e.g., root pruning,
branch pruning, soil amendments).

Evaluate Sidewalk and/or Tree Further.
There are limitations to the initial
assessment. It is not the appropriate time
for extensive explorations of pavement,
soils, or evaluation of the tree’s root
system; additionally the project may not
have survey information to identify the
adjacent grades. The purpose of the initial
assessment is to identify where these
future actions are required so that the
appropriate schedule and funding for the
project can be determined.

SDOT views trees and sidewalks as

important public infrastructure assets.
SDOT strives to keep healthy trees and
have accessible sidewalks. If standard

SEATTLE DEPARTMENT OF TRANSPORTATION
FEBRUARY 2015

widths cannot be met then SDOT will

take the time and resources to evaluate if
alternative approaches (such as sidewalk
width reduction, alternative sidewalk
materials, adjustments to the tree pit and/
or tree root pruning) can be used to retain
a tree and provide an accessible sidewalk
at problem locations.

Further Evaluation

The team conducting further evaluation may
include a civil engineer, arborist, landscape
architect, urban designer, geotechnical
engineer, traffic engineer, or other
professionals with expertise relevant to the
project details.

In addition to collecting technical information
about the trees and sidewalks, SDOT will
consider the following:



Level of impact if the tree were to be
removed or to remain.

Any risks for the city or the public as the
project moves forward.

Cost/benefit of keeping the tree versus
continually maintaining the sidewalks.
This is a complex issue that is being
evaluated based on public safety, tree
species, and budget projections.

Anticipated maintenance of the sidewalk
if the tree were to be kept.

Public/environmental benefit the tree
is providing in terms of shade, view
screening, stormwater interception, etc,
and how well those benefits could be
replaced with new trees.

Community values placed on for either
the sidewalk or the tree.

Policy guidance from a neighborhood
plan, urban design framework, or other
guiding document that exists for the
project area.

Neighborhood context. The tree provides
or contributes to defining character of the
neighborhood and/or a sense of place for
the block or corridor where it is planted.

Historic Districts. Seattle has established
seven historic districts: Ballard Avenue;
Columbia City; Fort Lawton; Harvard-
Belmont; International District; Pike
Place Market; and Pioneer Square. The
appearance of public spaces within each
district is regulated by a public review
board and/or the Landmarks Preservation
Board. Special coordination and review is
required in these districts.
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SDOT will periodically review and refine

these criteria and ensure that emerging best

practices are continually incorporated and
addressed in the process.

|Solutions

Identify Potential Tree Solutions:
Keep, Evaluate Further, or Remove

As a result of the initial assessment and
further evaluation, SDOT will document
the decision process for individual trees
and sidewalks. The engineer and arborist/

landscape architect will discuss the potential
solutions as part of the process of determining

whether to keep or remove the tree.

28 | SEATTLE DEPARTMENT OF TRANSPORTATION
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If Remove, Valuation of Tree. If the tree
must be removed, SDOT will provide
options to replace the tree with a
minimum 2:1 ratio. ldeally, the tree would
be replaced at the same location. If this is
not possible due to space constraints or
other safety concerns, the replacement
trees will be planted along the corridor
first. If the corridor does not offer planting
opportunities, SDOT will plant trees on
adjacent residential streets near the
project area.

If Keep, Corridor Management Approach.
Many corridors, especially along arterials,
have one tree species that was planted

at the same time. These corridors are
aesthetically appealing and often provide
a consistent view down a corridor.

During the initial assessment, SDOT




will identify the opportunity or need to
diversify the corridor by planting new,
younger trees and/or different species
along the corridor. There could also be
an opportunity to manage the trees with
corrective actions to provide clearance
from the sidewalk, traffic control devices
and vehicles and maximize beneficial tree
canopy.

Identify Potential Sidewalk Solutions

The Solutions Toolkit in this Operations Plan
includes the range of sidewalk materials that
Seattle allows within public places. This range
provides flexibility for SDOT to construct and/
or approve sidewalk repair plans in a variety

of conditions. Information gathered during the
initial assessment and subsequent site visits
will support the selection of the surface type at
the project location.

Identify Opportunities to Improve Conditions for
New Trees

When new trees are planted, SDOT will select
an appropriate tree for the location and follow
best practices in site and tree pit preparation
to provide enough soil volume to support the
tree root growth and minimize future pavement
damage by roots.

Project Implementation

Sidewalk Repair / Inspection

Whether the sidewalk repair is occurring at a
location where the tree is retained or removed,
SDOT must meet ADA requirements. The
minimum width for a sidewalk in the City of
Seattle is 6 feet. The minimum width of a public
sidewalk to meet ADA requirements is 4 feet.

Public Involvement

SDOT will provide three main public
involvement opportunities when tree and
sidewalk work occurs.

e The first opportunity is when SDOT is
performing the initial tree/sidewalk
assessment. This outreach may be
posting a public notice about the process
(on affected trees and/or in nearby
public places). This should occur at the
beginning of the project during scoping
but could happen up to 30% design. It is
important that the initial public contact
be early so the community understands
the purpose and scope of the proposed
project. SDOT funds projects through
a variety of sources that have different
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scope and project requirements. This is
the opportunity to let the community know
that an initial assessment is occurring.

or contracted crews are performing the
construction, and if the trees need to be
evaluated further before a solution can be

e The second opportunity for public confirmed.

outreach is following the completion of
the initial assessment. SDOT can share
the results of the assessment completed

by the engineer and arborist/landscape | Maintenance

architect, discuss potential solutions,
and consider any public feedback in the

Trees and sidewalks need to be maintained.
Like most cities, Seattle has a backlog of

design. maintenance activities. The process and

e The third opportunity to reach out to the tools outlined in this Operations Plan provide
public is following the selection of the solutions that support efficient use of SDOT
solutions. At this point, SDOT can present resources and staff to maintain sidewalks and
the proposed design and confirm the street trees at an ideal frequency.

timeline for the project. The Seattle Pedestrian Master Plan prioritizes

The amount of time between these public projects and proactive maintenance across
outreach opportunities will vary depending the city. The priority areas include many key
on the SDOT program responsible for the pedestrian destinations and areas that have a
project, the funding source, whether SDOT great need for pedestrian facilities.

Both new and repaired sidewalks must be
maintained and potentially repaired in the
future. Maintenance of the sidewalk is the
responsibility of the adjacent property owner.
However, SDOT must track and document
maintenance of SDOT-managed trees and
adjacent sidewalks. Tracking this maintenance
will provide information about the durability

of materials and lifecycle of repair methods
and will help SDOT allocate staff and material
resources for future maintenance. These
records will also provide information to the
public about when infrastructure was installed,
who should maintain it, and which types of
repair may be the most effective.

30 | SEATTLE DEPARTMENT OF TRANSPORTATION
FEBRUARY 2015



SOLUTIONS TOOLKIT

The purpose of this toolkit is to identify solutions that may be employed to plant and retain healthy
trees and provide accessible, walkable surfaces. This toolkit was created as part of the SDOT Trees
and Sidewalks Operations Plan for use by SDOT Urban Forestry and Street Maintenance. However,

this toolkit may also be used as a resource for other Seattle departments and private developers or
property owners seeking guidance on installation and maintenance of trees and sidewalks adjacent

to their property.

This toolkit includes both tree-based and
infrastructure-based techniques and materials
to guide design, construction, and maintenance
activities related to trees and sidewalks. The
toolbox is organized into the following four
categories and identifies each as:

B proactive (at new installations and major
reconstruction)

n responsive (as part of maintenance)

Paving and Other Surface Materials
These materials can be used to create a

walkable surface or to delineate space for
people and/or the tree.

Infrastructure-Based Design Solutions
H These design considerations can be

employed to support a tree and/or
sidewalk.

Rootzone-Based Materials
aeBl These tools can support tree health and

guide tree growth below the ground.

Tree-Based Solutions
L= These solutions are focused on tree
selection and tree maintenance.
For most projects, multiple solutions will be
required to resolve existing conflicts between

trees and sidewalks. Each solution includes the
following information as applicable:

e Description of the solution
e Application for the solution

e When the solution should be applied and
when it should not be applied

e (Cost
e Expected useful life

e |f the solution is currently in the standard
plans, specifications, or ROWIM.

Many of these solutions are currently used by
SDOT but have been updated in the toolbox with
information collected during the best practices
research. However, some of solutions are not
currently part of SDOT's ROWIM or Seattle’'s
Standard Plans and Specifications and will
require further review and approval, potentially
on a project-by-project basis. The use of some
non-standard solutions may require the following
actions by SDOT:

* engineering review;
e asset ownership agreements;
e maintenance regimens; and/or

standardization.

There is a note on the left side of each tool
summary page that indicates whether or not there
is a City of Seattle standard or guidance for that
tool.

The following pages contain a table of contents for
the solutions toolkit.
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TOOLKIT OVERVIEW

CATEGORY| TOOLS COST* EXPECTED USEFUL LIFE
s _ss_sss_ssss

PROACTIVE
RESPONSIVE

PAVING AND OTHER SURFACE MATERIALS

Asphalt ﬂ ﬂ $-$%%
Expansion Joints B A $ DJ Cc]
Pavers ﬂ ﬂ $$-$$%
Pervious Concrete BB $55-$3$$
Reinforced or Thicker Slab ﬂ n $$-$%%
Rockery / Wall ﬂ $$-$$%%
Beveling n $-$% D] C |
Porous Asphalt n n $-$%%
Shims B $ ]
Tree Guards and Tree Rails n n $$-$%%
Decomposed Granite BE 3 DJ C]
Mudjacking (Concrete Leveling] B 55-9%%%
INFRASTRUCTURE-BASED DESIGN SOLUTIONS

H Monolithic Sidewalk BB $$%
Pavement Thickness ﬂ $$%
Tree Pit Sizing ﬂ n $
Bridging n $5$%
Curb Bulbs n n $$$-$$%%
Curb Realignment n ﬂ $$5-$%%%
Curving or Offset Sidewalk n ﬂ $$-$%%
Easement ﬂ ﬂ $-$%%
Suspended Pavement Systems ﬂ $$$-$5%%
Lowered Sites n $$%-$%%%
Soil Volume n n $-$%% MY D C
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COST* EXPECTED USEFUL LIFE

$$ $%% $5$5 @ Month Year Decade Century

PROACTIVE
RESPONSIVE

CATEGORY| TOOLS

ROOTZONE-BASED MATERIALS

$

Sl Mulch BEa $ D] c]
Root Barriers Bl
Continuous Trenches n n $$%
Foam Underlay $-$% DJ Cl
Modified Gravel Layer $
Root Paths [7] $-$%
Soil Modification B 53
Steel Plates n $$-$%%
Structural Soils B $$-55%
Subsurface Aeration / Irrigation n n $$ D] c]
TREE-BASED SOLUTIONS
SDOT Street Tree List B $ MY D IS
Corrective Pruning n ﬂ $-$% D] C]
Root Pruning ﬂ $-$% D] C|
*General cost notes:

e Sidewalk material costs, when given in linear feet, assume 6-foot sidewalk width
e Costs are 2014 3Q planning-level costs and will vary for actual construction
¢ Costs do not include design, permitting, or other “soft” costs
e Costs not included in tool costs but which would be necessary with use of some solutions include:
- Drainage structure and connection = approximately $5,650 / location
- Curb ramps = approximately $5,000 / ramp
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MATERIAL

ASPHALT

U 1Y

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

$-$$%

Tool addressed in

\J
(h» COS Standard Plans
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Asphalt is not typically used as a standard sidewalk material
in Seattle; however, it may be used as a short- to medium-
term pavement solution for sidewalk repair or replacement.
It has less initial cost, is more flexible, and can more easily
be repaired than concrete pavement. However, asphalt has a
much shorter expected useful life and requires a higher level
of ongoing maintenance than concrete.

BEST USED IF
e A shorter-term repair solution is needed in an area with
existing concrete sidewalks.
e A lower-cost option is appropriate for a new sidewalk.
e A flexible paving material is desirable until specific
existing trees are replaced.

DON'T USE IF
e Sidewalk segment is short and between existing concrete
sidewalk (typically replace with concrete instead).

PROACTIVE / RESPONSIVE
* Proactive - May be used for new sidewalks in areas where
concrete sidewalks are not feasible.
e Responsive - Replace sidewalk with asphalt in situations
outlined above.

NOTE
e Useful life of asphalt pavement can vary greatly with site
conditions.

ESTIMATED COST
e $22 / linear foot

REFERENCES
e City of Seattle Standard Plan 425
e Seattle Right-of-Way Improvements Manual



MATERIAL n

EXPANSION JOINTS

Expansion joints are transverse joints used to control the
location of cracking and allow movement of concrete due to
temperature and subgrade moisture variation. The standard
interval for expansion joints in Seattle sidewalks is 28 or 30
feet. When sidewalk is being replaced, these joints may be
strategically located in relation to new or existing adjacent
trees and existing root conditions.

BEST USED IF
e Existing roots can be pruned to accommodate the
installation and significant future root growth is not
anticipated (e.g., tree is mature and/or roots have been
provided with space to grow in subgrade through other
applied solutions).
e There is adequate soil volume in areas the roots are

Photo Credit: Philadelphia Water Department

EXPECTED USEFUL LIFE intended to grow.
M Y D C|
DECADES DON'T USE IF
e Tree root growth is vigorous and the monolithic
COST construction is unlikely to provide more than a short-
$ term solution.

PROACTIVE/RESPONSIVE
™  Tool addressed in . Proa.ctive - Whgn in.stalling a new sidewalk, consider.
% COS Standard Specifications locating expansion joints near trees to reduce potential
for differential lifting of slabs.
* Responsive — Expansion joints may be used on
replacement slabs, following removal of damaging roots
(root pruning) or application of other subgrade solutions.
This approach may confine future damage from new roots
to a smaller area.

ESTIMATED COST
* n/a (adjust locations during pavement design)

REFERENCES
e City of Seattle Standard Specifications, Section 8-14
e Costello, L. R. and K. S. Jones. 2003. Reducing
Infrastructure Damage By Tree Roots: A Compendium of
Strategies. Western Chapter of the International Society
of Arboriculture.
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MATERIAL

PAVERS

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

$$-$8$

Tool addressed in

\J
Qﬁ COS Standard Plans
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Many types of unit pavers are available, including several
varieties made from materials such as rubber or composite
plastics. When properly installed and maintained, pavers
may provide accessible surfaces that are more flexible than
concrete, providing room for continued tree root growth
under the sidewalk.

BEST USED IF
* There are existing pavers or panels.
e Urban design guidelines recommend alternative paving
surfaces.

DON'T USE IF
* There are a large number of utility structures, such as
water meters or maintenance holes, and the pavers
would have to be cut around the structures.

PROACTIVE / RESPONSIVE

e Proactive - Pavers installed at the same time as trees
can provide an accessible walking surface.

* Responsive - This application is typically used when a
small section of sidewalk needs to be replaced. Rubber
or plastic panels could be used as a temporary solution
until a larger section of sidewalk can be reconstructed.

NOTE

e The depth of installation varies greatly depending on the
paver type and material. As a result, some pavers will not
work at locations with existing trees with shallow root
structures.

e Maintenance needs and durability will vary by type.

e See specific manufacturers’ product information for
installation details and recommendations.

ESTIMATED COST
* $10 - $50 / square foot

REFERENCES
e City of Seattle Standard Plan 425
e Seattle Right-of-Way Improvements Manual



MATERIAL

PERVIOUS CONCRETE

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

$55-$5$%

Tool addressed in
COS Standard Plans

Pervious concrete allows air and water to pass through to
the bedding and soil layers below. If designed and installed
properly, it may deter shallow root growth (and reduce root
damage to the sidewalk] by allowing water to infiltrate more
deeply into the soil profile and providing air contact just
below the pavement.

BEST USED IF
e There is adequate space for installation of the pervious
concrete and necessary subbase layers without excessive
impact to existing roots.

DON'T USE IF
e Adjacent properties are below surface grade of sidewalk.

PROACTIVE / RESPONSIVE
e Proactive - May be used to provide better growing
conditions in structural or other soils below the sidewalk
bedding material.
* Responsive - May be used to encourage deeper root
growth and/or discourage rooting near surface to deter
further sidewalk damage.

NOTE
* Requires more maintenance than standard concrete
pavement.

ESTIMATED COST
e $35 / linear foot

REFERENCES
e City of Seattle Standard Plan 425
e Seattle Right-of-Way Improvements Manual
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MATERIAL n

ROCKERY / WALL

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

$$-5$$9$

Tool addressed in

\J
Qﬁ COS Standard Plans
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Private properties are not always at the same elevation as
the adjacent public rights-of-way. A wall or rockery can be
used to transition from the property to the sidewalk if the
grade of the sidewalk needs to be adjusted to accommodate
roots.

BEST USED IF
e The maximum wall height at the front of the wall is 4 feet.

e Space is needed to re-align a sidewalk or increase width.

DON'T USE IF
e Wall height is greater than 4 feet or the ground surface
above the wall slopes up more steeply than 3H:1V (would
require a geotechnical and/or structural engineer).

PROACTIVE/RESPONSIVE
* Responsive - Typically installed to provide a grade break.

NOTE

* Depending on height and direction of grade change, a
hand rail / guard rail may be required.

e Consider drainage impacts of grade changes.

e For private property owners: from Seattle DPD TIP 321 -
You don’t need a construction permit if you meet all of the
following conditions:

1. The rockery or retaining wall will be 4 feet or lower
in height.
2. The wall is not located in an environmentally critical
area (ECA) or near an ECA.
3. You will not damage adjoining properties or
structures during or after construction of the wall.
If these three conditions are not met, you need a new
construction permit.

ESTIMATED COST
e $25/ square face foot

REFERENCES
e City of Seattle Standard Plan 141
e City of Seattle Standard Plan 801
e DPD Tip 321



MATERIAL n

REINFORCED OR THICKER SLAB

Photo Credit: University of Florida

EXPECTED USEFUL LIFE

M Y D C|
DECADES
COST
$$ - $$9

Tool addressed in

\J
% COS Standard Plans

A reinforced or thicker (than standard 3-1/2" concrete
thickness) sidewalk can be used to help resist uplift of tree
roots. Reinforcing may include the use of steel rebar or wire
mesh. The use of thicker pavement is similar to the design
of sidewalks at driveways, which employ a thicker sidewalk
section (6" to 8" concrete thickness) to support vehicular
traffic.

BEST USED IF
e Minimal future root growth is anticipated and existing
roots can be pruned to accommodate the installation.
e There is adequate soil volume in areas the roots are
intended to grow.

DON'T USE IF
e Tree root growth is vigorous and the reinforced or thicker
sidewalk is unlikely to provide a lasting solution.

PROACTIVE/RESPONSIVE
* Proactive - Used along new installations to prevent future
root uplift.
* Responsive — To correct uplift of the sidewalk and provide
resistance from future uplift after corrective actions have
been taken.

NOTE
* Reinforced pavement may not be allowed in areas where
future utility installation is required.

ESTIMATED COST
e $60 / linear foot for reinforced slab
e $40 / linear foot for 4" thickness

REFERENCES
» City of Seattle Standard Plan 430 (see sidewalk section at
back of driveway ramp)
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MATERIAL

BEVELING

Beveling involves cutting down the raised edge of a concrete
panel to make a smoother transition and reduce tripping
hazards.

BEST USED IF
e A short-term solution is required.

DON'T USE IF
e Uplift is greater than 1".

PROACTIVE / RESPONSIVE
* Responsive - Provides a relatively short-term solution to
raised concrete edges.

NOTE
EXPECTED USEFUL LIFE e There is a limit to how much beveling/grinding can be
D] C] done at each point on a concrete sidewalk based on
YEARS pavement thickness and severity of uplift.
e Longevity of fix will depend on how rapidly additional
COST damage (uplift/subsidence of concrete) occurs.
$-39 ESTIMATED COST

e $200 / location

Tool addressed in

VA
QI') Seattle ROWIM REFERENCES
e Seattle Right-of-Way Improvements Manual

e SDOT Client Assistance Memo (CAM) 2208 - Sidewalk
Maintenance and Repair
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MATERIAL n

POROUS ASPHALT

Porous asphalt is similar to regular asphalt but will allow
water to pass through the pavement. It may be appropriate to
use in cases where infiltration in the sidewalk pavement area
is desirable.

BEST USED IF
e There are long corridors where concrete sidewalks
cannot be constructed.

DON'T USE IF
e Only short segments of repairs are needed.
e Site soils will not allow for infiltration of stormwater.
e Adjacent properties are below surface grade of sidewalk.

PROACTIVE/RESPONSIVE

EXPECTED USEFUL LIFE * Proactive - May be used for new sidewalks in areas where
MY D C| infiltration is desirable (adjacent to bioretention).
DECADES e Responsive - May be used for replacement sidewalks
in areas where infiltration is desirable (adjacent to
COST bioretention).
$-$$$ NOTE
* Due to manufacturing constraints (can’'t be produced
B 1ol addressed in in very small quantities), porous asphalt should only be
(h» Seattle ROWIM used for longer sidewalk segments such as multiple
blocks.

ESTIMATED COST
e $30 / linear foot

REFERENCES
e Seattle Right-of-Way Improvements Manual
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MATERIAL n

SHIMS

EXPECTED USEFUL LIFE
o] q]

YEARS

COST

$

Tool addressed in

(ﬁﬁ Seattle ROWIM

42 |
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Shims, also called wedges, are temporary or interim
measures to treat cracked or lifted sidewalks to reduce
tripping hazards and improve accessibility. Asphalt is
typically used to construct a shim.

BEST USED IF
e Immediate solution to problem is needed.
* Problem is minor enough to address with shim (generally
17 or less lift) and space is available to install shim at
4H:1V max slope.

DON'T USE IF
e Uplift is too significant to address with shim.

PROACTIVE / RESPONSIVE
e Responsive - Shims are used in response to an issue that
must be immediately addressed.

NOTE
e [n general, shims are considered a temporary measure
and will require more frequent repair or replacement
than a fully-repaired sidewalk.

ESTIMATED COST
e $200 / location

REFERENCES
e Seattle Right-of-Way Improvements Manual
» Seattle Client Assistance Memo (CAM] 2208 - Sidewalk
Maintenance and Repair



MATERIAL

TREE GUARDS AND TREE RAILS

EXPECTED USEFUL LIFE

M Y D C|
DECADES
COST
$$ - $$9

Tool addressed in

(ﬁﬁ Seattle ROWIM

Atree guard around a tree’s trunk can help protect the

trunk from damage. A tree rail around an entire tree pit/
planting area can help protect the tree as well as prevent soil
compaction around it.

BEST USED IF
e Tree planting is in area of high pedestrian traffic.

DON'T USE IF
e Tree planting is in low-traffic area.
e Periodic maintenance of tree guard or railing is unlikely
(tree guards near trunk can damage the tree if left in
place too long as the tree grows).

PROACTIVE/RESPONSIVE
* Proactive - Best put in place with new plantings in
areas where high foot traffic in the tree planting area is
anticipated.
* Responsive - May be installed in areas where damage
to trees and compaction of planting area is a problem, if
reasonable alternative travel areas exist.

NOTE

e Consider whether there is enough space outside of the
planting area to accommodate pedestrian volumes; if not,
then consider other solutions, such as relocation of trees,
replacing tree pit surface with walkable surface (such as
fine crushed gravel), or a tree grate.

e Could be used to help accommodate grade changes
between tree planting area and adjacent sidewalk.

ESTIMATED COST
e $50 - $100 / linear foot (rails)
* $250 - $500 / tree (guards)

REFERENCES
e Seattle Right-of-Way Improvements Manual
e City of New York Parks & Recreation. February 2014.
Tree Planting Standards. http://www.nycgovparks.org/
pagefiles/53/Tree-Planting-Standards.pdf
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MATERIAL

DECOMPOSED GRANITE

EXPECTED USEFUL LIFE

o]

YEARS

cl

COST
$-$%

Tool NOT addressed

R
q» in Seattle standards
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Decomposed granite, or small crushed gravel, may be used
as a path / walkway surface in residential areas. It may also
be used as a finished surface on top of planting soil in tree
pits in areas of high pedestrian traffic (see ‘Mulch’).

BEST USED IF
e Pedestrian volume is relatively low.
 Pathway creates a new pedestrian route (e.g., no
sidewalk previously existed on route to be paved with
gravel).

DON'T USE IF
* No other ADA-compliant route is available.
e Location is an arterial, business district street, or
otherwise busy pedestrian corridor.

PROACTIVE/RESPONSIVE
* Proactive - May be used for a new pathway or section to
provide a flexible but walkable surface adjacent to trees
and other plantings.
* Responsive - May be used as a temporary surface in root
zones where damaged pavement has been removed.

NOTE
e Binders and regular maintenance may be required to
meet ADA.
e Consider who will provide maintenance once material is
installed. It will require more regular maintenance than
asphalt or concrete pavement materials.

ESTIMATED COST
e $12 / linear foot

REFERENCES
e Seattle Department of Parks and Recreation
e Mann, Gordon, RCA. Sidewalk and Root Conflicts:
Mitigating the Conflict - An Overview



MATERIAL n

MUDJACKING (CONCRETE LEVELING)

‘ r Mudjacking, or concrete leveling, is used to lift concrete

: e panels when they have sunk or collapsed. Usually a cement
and soil mixture is pumped under pressure below the
existing concrete panel; the practice may also be performed
using a foam fill material. The mixture fills the void beneath
the surface and adds additional support under the concrete
panel.

BEST USED IF
e There is no tree or if the existing tree is being removed.
e A small section of sidewalk needs to be replaced.
 The concrete panel(s) remain in good condition.

DON'T USE IF
e The concrete panel is not in good condition.
EXPECTED USEFUL LIFE e If there is an existing tree (casing the roots in the mixture
could cause damage to the tree).
M Y D C|
DECADES
PROACTIVE/RESPONSIVE
» Responsive - This application is typically applied to an
COST existing sidewalk panel section that has settled.
$$-$55$
NOTE
™ Tool NOT addressed . M.udjacking is not.a typ!gal maintenance activity in the
% in Seattle standards City of Seattle. This activity would not be performed

within the dripline of an existing tree.

ESTIMATED COST
e $10 / linear foot

REFERENCES
e Costello, L. R. and K. S. Jones. 2003. Reducing
Infrastructure Damage By Tree Roots: A Compendium of
Strategies. Western Chapter of the International Society
of Arboriculture.
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MONOLITHIC SIDEWALK

EXPECTED USEFUL LIFE
M Y D ©
CENTURY
COST
$$$

Tool addressed in

\J
@» COS Standard Plans
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A monolithic sidewalk is where the roadway curb and
sidewalk are constructed as one continuous concrete
installation as opposed to two separate installations with
an expansion joint separating curb and sidewalk. As one
continuous installation there is more concrete weight
(mass]) to resist the uplift of tree roots. The elimination of
the expansion joint at the back of curb also eliminates a
potential future weakness in the paving infrastructure.

BEST USED IF
e Future root growth is not anticipated and existing roots
can be pruned to accommodate the installation.
e There is adequate soil volume in areas the roots are
intended to grow.

DON'T USE IF
e Tree root growth is vigorous and the monolithic
construction is unlikely to provide more than a short-
term solution.

PROACTIVE/RESPONSIVE
* Proactive - Monolithic sidewalks can be used along new
installations where the sidewalk is located adjacent to the
street to prevent future root uplift.
* Responsive — To correct uplift of the sidewalk and provide
resistance from future uplift after corrective actions have
been taken and root integrity can be maintained.

NOTE
 Consider impacts from drainage flow paths for monolithic
sidewalks as it is not desirable to convey surface runoff
along the face of curb if there is a joint present.

ESTIMATED COST
e $60 / linear foot

REFERENCES
e City of Seattle Standard Plan 421



PAVEMENT THICKNESS

EXPECTED USEFUL LIFE

M Y

CosT
$$%

D

Cl

DECADES

Tool addressed in
COS Standard Plans

In some cases, thicker pavement may minimize future root
damage by providing greater strength and resistance against
root pressure. In other cases, thinner (reinforced) pavement
can provide more space for existing tree roots.

BEST USED IF
» Additional excavation to accommodate thicker pavement
section will not cause unacceptable damage to existing
tree roots or infrastructure.
e Thinner pavement will better accommodate existing tree
roots.

DON'T USE IF
* Root structure does not allow for desired pavement
thickness.
e Vehicular or other anticipated loads will damage thinner
pavement.

PROACTIVE / RESPONSIVE
* Responsive - A thicker pavement section would be used
in response to an existing issue; new trees should be
planted with adequate space and root barrier (per City
of Seattle Standard Plans) so as to not require a thicker
pavement section.

NOTE
e This applies to concrete sidewalks only.

ESTIMATED COST
e $40 / linear foot for 4" thickness

REFERENCES
e City of Seattle Standard Plans 420-425
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TREE PIT SIZING

. ._‘_ o '“'-‘,

Tree pits are typically used as an alternative to planting
strips in business districts where additional sidewalk width
is important to accommodate pedestrian volumes.

In Seattle, when permitted as an alternative to planting
strips, tree pits shall be constructed per Standard Plan 424,
dimensioned to meet or exceed the minimum size required.
The minimum square footage for a tree pit is 24 square

feet of open area (typically 4" x 6" or 5" x 5°). Any proposed
variations shall be subject to site-specific review to ensure
that (1) conditions justify the variation; (2) the design meets
public safety standards; and (3) the design provides adequate
conditions, including soil volume, to support trees.

BEST USED IF
e A continuous planting strip is not a good option for the
site (e.g., in a busy/pedestrian setting, or adjacent to
curbside parking with frequent turnover).

DON'T USE IF
e Continuous planter strips are more appropriate for the
site.

PROACTIVE / RESPONSIVE
e Proactive - Tree pits for new plantings should allow
adequate room for trunk and root growth for the species
of tree being planted.
* Responsive - In some cases tree pits may be enlarged
to alleviate constrained root or trunk space and provide
better growing conditions for an existing tree.

EXPECTED USEFUL LIFE ESTIMATED COST
MY ) Cl * Proactive - No added cost if included in design
DECADES * Responsive - $15/ square yard
COST REFERENCES

e City of Seattle Standard Plan 424

3 e City of New York Parks & Recreation. February 2014.
_ Tree Planting Standards. http://www.nycgovparks.org/
@h Tool addressed in pagefiles/53/Tree-Planting-Standards.pdf
|)l COS Standard Plans
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Bridging can provide grade separation between a sidewalk
and the root zone of a tree. Various bridging techniques exist,
including pier and beam bridges, cantilevered sections, and
boardwalks. Bridging techniques are used to provide space
for tree roots to grow in soil without lifting or otherwise
damaging the adjacent sidewalk. The “bridge” section of the
sidewalk supports itself, from the ends, on piers, without

the need for compacted subgrade below it. Various deck
materials may be used, including concrete, or steel panels
[such as in photo to left) with appropriate non-slip finish.

BEST USED IF
* To preserve a high-value tree and also meet sidewalk
accessibility requirements.

EXPECTED USEFUL LIFE DON'T USE IF
MY ) C| e Cannot work within grading requirements for site-
DECADES specific conditions.
COST PROACTIVE / RESPONSIVE

* Responsive - May be used to replace a damaged sidewalk
if other measures (such as root pruning) would not allow
for a more basic sidewalk repair and continued root

Tool addressed in damage would be likely.

(ﬁﬁ Seattle ROWIM

$$5$

NOTE
e [f drop to adjacent grade is greater than 18", then bridge
would require handrail.
e |[f bridge deck is metal, a non-slip texture or surface
treatment must be provided.

ESTIMATED COST
e $225 / linear foot

REFERENCES
e Seattle Right-of-Way Improvements Manual

TREES AND SIDEWALKS OPERATIONS PLAN | 49
FEBRUARY 2015



CURB BULBS

EXPECTED USEFUL LIFE

MY D C
CENTURY
COST
$$$ - $$$$

Tool addressed in

@ Seattle ROWIM
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A curb bulb is a radial extension of a sidewalk at an
intersection used to shorten the crossing distance for
pedestrians. Curb bulbs may be landscaped and provide
additional root growth area for trees, and can improve
pedestrian crossings. Designs that include trees and
landscaping must ensure proper sight lines are maintained.

BEST USED IF
e Additional planting space would likely reduce further
sidewalk damage by tree roots.
e Existing planting strip does not have enough space for
desired tree species.
* Parking restrictions already exist at location (e.g., within
30 of a crosswalk].

DON'T USE IF
e Relocating the curb will not work due to drainage or other
infrastructure conditions.
e Curb bulb will not work due to traffic conditions.
e Other street uses may be planned for the existing
roadway width (such as bicycle facilities, etc).

PROACTIVE / RESPONSIVE
e Proactive - Curb bulbs may be used to create a larger
planting area for a new tree.
* Responsive - Curb bulbs may be used to give an existing
tree more space to grow.

NOTE
e Certain conditions must be in place, including curbs,
drainage, and proper location of utilities.
e Curb bulbs are generally a costly solution, but may be
particularly appropriate where they serve other purposes
(such as traffic calming/pedestrian improvements).

ESTIMATED COST
» $50 / linear foot (excludes drainage and ramps)

REFERENCES
e Seattle Right-of-Way Improvements Manual



CURB REALIGNMENT

Curb realignment involves shifting the curb location for a
significant distance (e.g., along an entire block] in order to
widen the planting strip and provide more space for trees.

BEST USED IF
e There is space in the right-of-way to create additional
width in the planting strip (generally taking space from
the street).

DON'T USE IF
e There is not street width that could be used for planting.
e Shifting the curb would cause conflicts with other existing
infrastructure.

PROACTIVE / RESPONSIVE

EXPECTED USEFUL LIFE * Proactive - May be done as part of a large-scale street
MY D C repair/reconstruction (e.g., capital improvement project)
CENTURY to provide additional space for new trees.

* Responsive - May be done as part of a large-scale street

COST repair/reconstruction (e.g., capital improvement project)
to provide additional space for existing trees.
$$5-$88$
NOTE
™ Tool addressed in e Curb realignment will require traffic studies and

gﬂ» Seattle ROWIM engineering.

e Must consider impacts to parking, transit, and other
transportation facilities.

ESTIMATED COST
e Proactive - Minimal cost change if part of design
* Responsive - $50/ linear foot (excludes drainage
modifications and ramps])

REFERENCES
e Seattle Right-of-Way Improvements Manual
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CURVING OR OFFSET SIDEWALK

EXPECTED USEFUL LIFE

MY D C
CENTURY
COST
$$-$$$

Tool addressed in

(ﬁ» Seattle ROWIM
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Curving (or offset) sidewalks may be used to meander
around planting areas to give trees more space to grow.

BEST USED IF
e An existing tree is of high value.
e Curving the sidewalk around one or multiple planting
areas can provide a significantly better area for new tree
planting.

DON'T USE IF
e Space is limited in the right-of-way.

PROACTIVE / RESPONSIVE
e Proactive - May be used to provide increased planting
space where larger species of trees will be used.
e Responsive - May be installed in conjunction with
sidewalk repair or larger-scale development in
order to help preserve mature trees and protect new
infrastructure from root damage.

NOTE
e Can potentially be combined with an easement to locate
the sidewalk on private property adjacent to the right-of-
way.

ESTIMATED COST
e $38 / linear foot

REFERENCES
e Seattle Right-of-Way Improvements Manual



EASEMENT

EXPECTED USEFUL LIFE

MY D C
CENTURY
COST
$-$$$

Tool addressed in

Cﬁ» Seattle ROWIM

An easement may allow construction of a sidewalk on private
property in order to provide more space for existing or new
trees. The width of easements is site specific.

BEST USED IF
e Adequate planting space is not available in the right-of-
way.

DON'T USE IF
e Topography requires new structures, such as walls, in the
right-of-way.

PROACTIVE / RESPONSIVE
* Proactive - Can provide a larger planting area for new
trees, particularly if larger species are desired.
* Responsive - May provide larger root zone for existing
trees, to prevent future damage after any repairs and
potentially prolong life of the tree.

NOTE
e This requires coordination between the property owner
and SDOT.

ESTIMATED COST
e Market value or dedication from property owner

REFERENCES
e Seattle Right-of-Way Improvements Manual

TREES AND SIDEWALKS OPERATIONS PLAN | 53
FEBRUARY 2015



SUSPENDED PAVEMENT SYSTEMS

Suspended pavement systems may be used in new tree
plantings where there is not an adequate volume of soil
available for tree root growth. These systems provide
structural support for pavement while allowing the use of
planting soil as fill, which provides space for roots to grow,
promoting healthy trees and preventing pavement damage
by roots near the surface.

BEST USED IF
e Adequate soil volume for the size of intended tree species
is not available within the tree pit and adjacent planting
strip.
e An area below pavement between the planting strip and
back of sidewalk is desired for root growth while avoiding
pavement damage.

EXPECTED USEFUL LIFE

MY D cl DON'T USE IF
DECADES e Cannot work within grading requirements for site-
specific conditions.

cost PROACTIVE / RESPONSIVE

$59-55%9 * Proactive - Should be used for new tree plantings,
particularly in urban conditions with limited planting area

Tool addressed in within the streetscape.

@ Seattle ROWIM

ESTIMATED COST
* $15 - $25 / cubic foot (depending on depth])

REFERENCES
e Seattle Right-of-Way Improvements Manual
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LOWERED SITES

Photo Credit: IRONSMITH

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

$55-$5$%

Tool NOT addressed
in Seattle standards

Lowered sites may be used to provide spatial separation
between the finished grade of the tree planting pit and the
surrounding sidewalk or other pavement. Pavement over
lowered sites requires reinforcement for support. Tree
grates or other materials may provide a walkable surface
level with adjacent grades over the lowered tree pit area.
Trees should be provided with adequate soil volume per
the species selected, either within the lowered tree pit or
by using other solutions under adjacent pavement such as
structural soil and subsurface aeration/irrigation.

BEST USED IF
 Trees are desired in an area with high pedestrian volumes
and little available planting space but few underground
infrastructure conflicts.

DON'T USE IF
e Space is available for planting trees at grade.
e Underground infrastructure in nearby areas is extensive
and would limit available soil volume or present likely
conflicts with tree roots.

PROACTIVE/RESPONSIVE
 Proactive - This approach will prevent compaction of soil
around the tree pit.

NOTE

e Maintenance can be an issue with lowered tree planting
sites, as the lowered sites tend to accumulate trash and
debris and may be more difficult to access.

e Planting techniques and details may be similar to tree
planting in bioretention planters (planting areas set
below adjacent street grade so that stormwater may flow
into them) or using bridging.

e Design must provide drainage in lowered planting area to
avoid prolonged soil saturation.

ESTIMATED COST
* $50 -$100 / square foot

REFERENCES
e Costello, L. R. and K. S. Jones. 2003. Reducing Infrastructure
Damage By Tree Roots: A Compendium of Strategies.
Western Chapter of the International Society of Arboriculture.
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SOIL VOLUME

SoiL
VoLuME
N\ PARTIALLY
UNDER
WaLk

7LA-N VIEw

Photo Credit: District of Columbia Dept. of Transportation

EXPECTED USEFUL LIFE

MY D C
CENTURY
COST
$-$$$

Tool NOT addressed

\J
qﬁ in Seattle standards
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All street trees should have an adequate volume of soil of a
type and depth that promotes healthy tree and root growth.
Many tree and sidewalk conflicts arise due to tree roots
growing directly under sidewalks, with compacted fill and other
poor soils below. Providing adequate volume and depth of
appropriate soils will help grow healthier trees and reduce tree
and sidewalk conflicts. Soil volume requirements vary by tree
species and location, but a general guideline is two cubic feet
of soil per one square foot of area within the tree’s mature drip
line. Generally the following volumes should be provided:

e small tree = 600 cubic feet of soil

e medium tree = 1,000 cubic feet of soil

e large tree = 1,500 cubic feet of soil

BEST USED IF
* New tree plantings are being planned and installed.
e Opportunity exists to augment the planting soil available to
existing trees without adversely impacting the roots.

DON'T USE IF
e Adding soil volume would require cutting or damaging
critical roots on an existing tree.

PROACTIVE/RESPONSIVE
e Proactive - Require adequate tree pit size and/or provide soil
under adjacent pavement for new tree plantings.
e Responsive - Increase tree pit size and provide soils that
promote healthy root growth to extent possible when
repairing sidewalks around existing trees.

NOTE
e Planting soils under or at back of sidewalk may count
towards soil volume if appropriate soils are provided for tree
root growth.
e Actual soil volumes needed for optimum tree health will
vary with location, tree species, and other conditions.

ESTIMATED COST
e Varies based on required soil volume

REFERENCES
e District of Columbia Department of Transportation. 2014.
Green Infrastructure Standards.
e Casey Trees. 2008. Tree Space Design: Growing the Tree Out
of The Box. http://caseytrees.org/resources/publications/
treespacedesign/



EXPECTED USEFUL LIFE

o]

YEARS

COST
$

Cl

Tool addressed in
COS Standard Plans

Mulch may be used at the surface to promote tree health,
suppress growth of weeds and grasses that compete

with a tree for moisture, and encourage root growth in
appropriate areas. Arborist wood chip mulch helps prevent
soil compaction and allows water to infiltrate into soils in
planting areas. Arborist wood chip or other mulch containing
compost can contribute beneficial humic acid to the tree’s
root zone. Crushed gravel may be used as mulch in higher-
traffic areas as a means of providing a walkable but flexible
surface in the tree pit.

BEST USED IF
e Any soil would be left exposed in the planting area; areas
that would otherwise not be planted should be mulched.
e Top of soil in the tree pit is lower than adjacent sidewalk.
e Gravel mulch is typically used in tree pits only in
neighborhood commercial areas and downtown Seattle.

DON'T USE IF
e Gravel mulch should not be used if the intention is to
deter people from walking in the tree pit.

PROACTIVE/RESPONSIVE
* Proactive - New tree plantings should be mulched with a
mulch type appropriate to the location.
e Responsive — Mulch should be applied to an existing tree
zone where the soil has settled or the mulch layer has
become depleted and there is exposed bare soil.

NOTE
* Existing soil should be loosened/aerated if it is extremely
compacted (as possible without root damage) prior to
mulch application (see also Soil Modification tool).
e Keep mulch away from trunks; mulch should be avoided
in the root crown area for some tree species.

ESTIMATED COST
* $5 - $10/ square yard at 3" depth

REFERENCES
e City of Seattle Standard Plan 100a

e City of Seattle Standard Specifications
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ROOT n

ROOT BARRIERS

Root barriers are physical barriers (commonly plastic
sheeting or interlocking panels) installed from surface level
to a depth of 127-24" or more at the interface between a
tree zone and adjacent paving or other infrastructure. They
are intended to deter root growth near the surface that may
damage pavement. Typical placement is vertical, although
horizontal root barriers also exist.

BEST USED IF
e A new tree is being installed and there is pavement
nearby that may be damaged by future root growth.
e There is adequate soil volume in areas the roots are
intended to grow.

PROACTIVE/RESPONSIVE

EXPECTED USEFUL LIFE e Proactive - Root barriers are best used for new tree
MY D Cl plantings to prevent future damage to adjacent sidewalks
DECADES and other infrastructure.
* Responsive - Root barriers may be added in specialized
COST retrofit conditions.
$ NOTE

e Note that root barriers are required adjacent to sidewalks
ﬁ‘ Tool addressed in (18" depth) and curbs (24" depth) for new tree plantings
|

;\) COS Standard Plans per detail in City of Seattle Standard Plan 100a.

ESTIMATED COST
e $8 / linear foot

REFERENCES
e City of Seattle Standard Plan 100a
* Smiley, E. Thomas. 2008. “Comparison of Methods
to Reduce Sidewalk Damage from Tree Roots,” in
Arboriculture & Urban Forestry 34(3):179-183
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ROOT n

CONTINUOUS TRENCHES

Continuous trenches may be used to provide extra soil
volume for root growth underneath pavement. The trench
area (typically 6" wide by 3" deep]) is excavated and filled with
loosely compacted planting soil. Pavement above the trench
area must be engineered and self-supporting, spanning the
trench area with adequate support on both sides. The trench
may connect several tree pits.

BEST USED IF
* Poor native soil conditions and lack of space for tree pits
limit soil volume available for healthy tree roots.

DON'T USE IF
e Adequate structural support for pavement above trench
cannot be achieved.

PROACTIVE/RESPONSIVE
* Proactive - May be used to provide adequate soil volume
for new tree plantings.
e Responsive - May be added in extensive retrofit or repair
work if possible without extensive damage to existing root
systems.

NOTE
e Pavement (sidewalks, step-out zones, etc) above the
trench must be supported structurally, either by bridging
to appropriate supports on either side of the trench or
by the inclusion of structural support elements (such as
DeepRoot SilvaCells or Citygreen Strata Cells) that can
accommodate planting soil and root growth within the

EXPECTED USEFUL LIFE trench.
M Y D C|
DECADES ESTIMATED COST
e Varies - if pavement necessary see Structural Soils and
COST Suspended Pavement Systems
33 - $983 REFERENCES
e City of New York Parks & Recreation. February 2014.
@h Tool NOT addressed Tree Planting Standards. http://www.nycgovparks.org/
I)i in Seattle standards pagefiles/53/Tree-Planting-Standards.pdf
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FOAM UNDERLAY

WWF

- &
Photo Credit: Costello and Jones, 2003. Reducing
Infrastructure Damage by Tree Roots

EXPECTED USEFUL LIFE
o] c]

YEARS

COST
$-$$

Tool NOT addressed

\J
(h» in Seattle standards
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A foam layer is added between existing roots and new
concrete pavement to support the pavement and help
prevent movement or damage. Radial root growth (growth in
diameter of the root) compresses the foam to some degree
before affecting the pavement slab.

BEST USED IF
» Site is a repair at a mature tree (slower root growth).
e Installation is combined with concrete sidewalk
replacement.
e Existing roots that cannot be pruned are left near bottom
surface of replacement sidewalk pavement.

DON'T USE IF
* Tree (root) growth is expected to be rapid.

PROACTIVE/RESPONSIVE
* Proactive - Rigid foam may be used below the sidewalk
pavement to prevent future root damage; may be more
effective combined with other tools, such as root barriers.
* Responsive - May prevent or slow further damage to
pavement by existing roots when replacing the pavement.

NOTE

e Use of foam underlay under sidewalks is non-standard in
the City of Seattle and installation must be reviewed and
approved by SDOT.

e Further research or testing of this tool may be necessary.
Compare to use of modified gravel layer. May be used
where depth available for modified base course is limited
(e.g., under 47).

ESTIMATED COST
e $150-$250 / location

REFERENCES
* Smiley, E. Thomas. 2008. “Comparison of Methods
to Reduce Sidewalk Damage from Tree Roots,” in
Arboriculture & Urban Forestry 34(3):179-183
e Costello, L. R. and K. S. Jones. 2003. Reducing Infrastructure
Damage By Tree Roots: A Compendium of Strategies.
Western Chapter of the International Society of Arboriculture.
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MODIFIED GRAVEL LAYER

EXPECTED USEFUL LIFE

M Y

COST

D)

cl

DECADES

Tool NOT addressed
in Seattle standards

An open-graded gravel base course may be applied under
the sidewalk pavement to discourage root growth directly
under the pavement and reduce likelihood of sidewalk
damage.

BEST USED IF
e Depth is available in the pavement profile to include at
least 4” of modified gravel layer.

DON'T USE IF
e Extra depth of excavation to install modified gravel layer
would damage critical existing roots.

PROACTIVE/RESPONSIVE
* Proactive - Use as a compacted base course below new
sidewalk pavement.
* Responsive - Use as a compacted base course below new
pavement for sidewalk repairs, as grades allow.

NOTE
e Thickness of gravel layer can be adjusted around existing
tree roots.

ESTIMATED COST
» $0.70 / square foot (at 4" depth of gravel)

REFERENCES
* Smiley, E. Thomas. 2008. “Comparison of Methods
to Reduce Sidewalk Damage from Tree Roots,” in
Arboriculture & Urban Forestry 34(3):179-183
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ROOT PATHS

Root paths are narrow trenches, roughly 4" wide by 1" deep,
installed in compacted subgrade before the gravel base for
pavement is added. A commercially available strip drain
material could be added to the trench to support drainage,
and the remaining space backfilled with planting soil.

Root paths extend radially from tree pit locations, and may
connect to adjacent tree pits, and/or other nearby planting
areas (lawns, etc.).

BEST USED IF
e Underlying (native) soil supports some rooting even when
it is somewhat compacted.

Photo Credit: Arlington, VA, Department of Community

Planning, Housing and Development DON'T USE IF
* Positive drainage out of / away from root path cannot be
achieved.

PROACTIVE/RESPONSIVE
e Proactive - Root paths should be installed for new
plantings during construction, at the time of subgrade
preparation (before paving).

NOTE
* Root paths may be most applicable in urban areas
where tree roots need to be directed around utilities and
planting space is limited.

ESTIMATED COST
» $600-%$800 per tree [Costello & Jones 2003]

Photo Credit: Casey Trees, Tree Space Design Report

EXPECTED USEFUL LIFE REFERENCES
MY D Cl e Casey Trees. 2008. Tree Space Design: Growing the
DECADES Tree Out of The Box. http://caseytrees.org/resources/

publications/treespacedesign/

e Costello, L. R. and K. S. Jones. 2003. Reducing
Infrastructure Damage By Tree Roots: A Compendium of
Strategies. Western Chapter of the International Society
of Arboriculture.

COST
$-$$

Tool NOT addressed

\J
Ch» in Seattle standards
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SOIL MODIFICATION

Soil modification includes improvements and amendments
to site soils, or the use of specific beneficial soils to replace
existing soils, to improve conditions for root growth in
desirable locations. One recommended amendment is humic
acid, an organic soil treatment that can loosen tightly packed
soils to improve water infiltration and help foster root growth
deeper in the soil horizon. The addition of a high-quality,
biologically-active and pathogen-free compost in soil areas
where root growth is desirable is also recommended.

BEST USED IF
e Tree roots are staying largely near the soil surface and

L J*‘; | A S, N

o P ——— soils are hard and difficult to penetrate.
Photo Credit: Organic Soil Solutions
DON'T USE IF
EXPECTED USEFUL LIFE * Proposed soil modification would cause excessive root
MY D Cl damage.
DECADES
PROACTIVE/RESPONSIVE
* Proactive - Humic acid may be used with new plantings
COST
at the surface of any prepared subgrade where roots may
$-$% develop.
* Proactive - Soils should be improved in any planting bed
™  Tool NOT addressed areas adjacent to tree plantings to encourage root growth
(hl;\) in Seattle standards in planted areas rather than under pavement.

* Responsive - Humic acid should be used around any
exposed roots and at the base of any excavation to
encourage deeper root development and discourage
pavement damage.

NOTE
* Also ensure adequate soil volume is available (see Soil
Volume tool).

ESTIMATED COST
* $100 / tree minimum for biological treatments

REFERENCES
e Penn State College of Agricultural Sciences. 2008. Planting
and After Care of Community Trees. http://www.dec.
ny.gov/docs/lands_forests_pdf/planttree.pdf
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STEEL PLATES

Photo Credit: Gordon Mann

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

$$-$8$

Tool NOT addressed

JR
Qﬂ» in Seattle standards
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Steel plates are placed above existing roots and anchored
into place to prevent upward root expansion. Pavement is
placed over the steel plates.

BEST USED IF
* An existing root should not be pruned but needs to be
constrained to prevent or slow further sidewalk damage.

DON'T USE IF
e Steel plate would be placed above an underground utility.

PROACTIVE/RESPONSIVE
* Responsive - Steel plates should be used in response to
an issue that has developed. Proactive measures should
be used to prevent pavement damage for new plantings.

NOTE

e Use of steel plates under sidewalks is non-standard in
the City of Seattle and their installation must be reviewed
and approved by SDOT.

e The City should develop and implement a method to
track locations where steel plates are installed and alert
individuals who may be doing construction work near
them to their presence.

ESTIMATED COST
» $500-$1000/ site

REFERENCES
e Mann, Gordon, RCA. Sidewalk and Root Conflicts:
Mitigating the Conflict - An Overview. Accessed on
Municipal Research and Services Center (MRSC) website
at: http://mrsc.org/getmedia/4DD1A628-BD5A-49E3-
B1EE-3D09525F63BE/m58mannmade.aspx
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STRUCTURAL SOILS

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

$$-$$$

Tool NOT addressed
in Seattle standards

Structural soils are soils that are specially designed to
provide nutrients, space, and porosity to accommodate

root growth while also allowing for compaction to support
pavement without settling. There are proprietary structural
soil mixes available as well as various non-proprietary mixes
that have been used in many municipalities.

BEST USED IF
e Structural soil can be placed in adequate depths to allow
for root growth away from the bottom of the pavement.

DON'T USE IF
* Depth of at least 12" of structural soil cannot be achieved
for a new tree planting (shallow depths will encourage
root growth near the bottom of the pavement).

PROACTIVE/RESPONSIVE
* Proactive - May be placed under new pavement areas or
under planting soil in planting beds to provide soil volume
for root growth.
* Responsive - May be used as fill material around existing
roots in areas where sidewalk will be replaced above, if
adequate structural soil depth can be placed.

ESTIMATED COST
» $60 - $80 / cubic yard (or $1.85 - $3 / cubic foot)

REFERENCES

 Urban Horticulture Institute, Cornell University. “Using
CU-Structural Soil in the Urban Environment” and
related documents. See http://www.hort.cornell.edu/uhi/
outreach/index.htm

e Casey Trees. 2008. Tree Space Design: Growing the
Tree Out of The Box. http://caseytrees.org/resources/
publications/treespacedesign/

e Penn State College of Agricultural Sciences. 2008.
Planting and After Care of Community Trees. http://www.
dec.ny.gov/docs/lands_forests_pdf/planttree.pdf
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SUBSURFACE AERATION & IRRIGATION

PAVEMENT-SEE PLANS:
TYPE, WIDTH & DEPTH

AERATION PIPING
WITH VENTS

VARIES.

PLEASE CALL
ISOMETRIC BEFORE YOU DIG.
See COS Sectlon
1-07.28 and RCW

NTS
Tree Planting with Speciatty Structural Soil 4 Chapter 19.122

EXPECTED USEFUL LIFE

o] ]

YEARS

COST

$$

Tool NOT addressed

NN
q» in Seattle standards
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Aeration piping may be installed to help encourage deeper
root growth by providing some air to deeper layers of soil,
particularly where covered by pavement. In some cases the
addition of an irrigation system (typically drip tubing) within
the perforated aeration piping can further aid in desirable root
growth.

BEST USED IF
e Placement of structural soil or other fill allows for installation
of aeration piping at least 12" below finished grade.
e Aeration piping may be added under paved areas.

DON'T USE IF
e Installation of piping would require damage to critical
existing roots.
* Piping cannot be installed at adequate depth or in areas
where encouraging root growth would be beneficial.

PROACTIVE/RESPONSIVE

* Proactive - Aeration piping and subsurface irrigation may
be installed during subgrade preparation under pavement
adjacent to tree plantings.

e Responsive - If pavement is to be replaced or added
adjacent to existing trees the addition of subsurface
aeration piping may help maintain adequate growing
conditions for existing roots.

NOTE
e Aeration piping may become defunct (due to root intrusion
or other causes) within 5-10 years, which is acceptable
if the tree(s) have become established in their growing
conditions.

ESTIMATED COST
* $750 - $1,500 / tree for proactive installations
» Cost varies for responsive (retrofit) installations

REFERENCES
e Penn State College of Agricultural Sciences. 2008. Planting
and After Care of Community Trees (see pg. 14). http://www.
dec.ny.gov/docs/lands_forests_pdf/planttree.pdf
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SDOT APPROVED STREET TREE LIST

Seattle Department of Transportation - Approved Street Tree List

EXPECTED USEFUL LIFE

M Y D C|
DECADES

COST

n/a

Tool addressed in

(ﬁ» Seattle ROWIM

The SDOT Approved Street Tree List provides guidance on
selecting trees that are appropriate for the available planting
space, considering constraints such as overhead wires,
planter width (soil volume), underground utilities, clearances
for vehicles, pedestrians and traffic control devices, and
other required clearances.

The Approved Street Tree List is available at the SDOT Street
Use counter and online.

BEST USED IF
e Atreeis being selected for planting in City of Seattle
right-of-way.

DON'T USE IF
e The current list should always be consulted for

plantings within Seattle’s public right-of-way. Other
species (not on the list) may be considered for use
in particular circumstances (such as larger than
typical planting space, or matching historic plantings).
However, right-of-way planting of trees not on the list
will require SDOT Urban Forestry review and approval.

PROACTIVE/RESPONSIVE
* Proactive - Used for new tree plantings (including
replacement trees).

ESTIMATED COST
e Varies based on tree species.

REFERENCES
* Street Tree Ordinance (SMC 15.43)
» SDOT Approved Street Tree List (http://www.seattle.gov/
transportation/docs/uf/2011-street_tree_list.pdf)
e Seattle Right-of-Way Improvements Manual
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CORRECTIVE PRUNING

EXPECTED USEFUL LIFE
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YEARS

COST
$-$$

@F Tool addressed in
I‘) SDOT Street Tree Manual
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Corrective pruning involves above-ground pruning to
establish good structural form (proactive), and to remove
dead or diseased material and weakly attached parts, and
provide clearance for surrounding conditions (such as street
traffic, bicyclists, pedestrians, overhead utilities, or adjacent
buildings). Trees will typically achieve best form if pruned
three times in the first seven years.

All pruning maintenance performed on street trees shall

be in accordance with current tree industry standards and
supervised by an ISA-certified arborist or an ISA-certified
tree worker.

Note standard clearances that apply to tree limbs, per
Chapter 4.21.2 of City of Seattle’s ROWIM: 14 feet clear above
roadways, 10 feet clear above bicycle paths, and 8 feet clear
above sidewalks.

BEST USED IF
e Tree is in good health and vigor and is worthy of
preservation.

DON'T USE IF
e Tree is not worthy of preservation or is in poor health to
the degree that corrective pruning would not improve its
condition.

PROACTIVE/RESPONSIVE
* Proactive - Used to establish good structural form and
proactively address potential future clearance issues.
* Responsive - Used to remove dead, diseased, weakly
attached parts and to provide clearance.

ESTIMATED COST
» $200-$500/tree depending on size of tree

REFERENCES
e SDOT Street Tree Manual
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ROOT PRUNING

EXPECTED USEFUL LIFE
o] c]

YEARS

COST
$-$$

Tool addressed in
SDOT Street Tree Manual

Root pruning is a responsive treatment in which tree

roots that are causing issues, such as sidewalk uplift, are
removed, typically in conjunction with repair of damaged
sidewalks or other infrastructure. The amount of root
pruning that a tree can handle varies by tree size, species,
condition, age, and root distribution, and must be supervised
by a qualified arborist.

BEST USED IF
e A minimal amount of root pruning can prevent or defer
future damage caused by the tree’s roots.
* Removal of specific roots makes space available for an
appropriate repair (e.qg., allows proper sidewalk width
and/or grading].

DON'T USE IF
e Arborist determines that root pruning would significantly
impact health or structural integrity of the tree.
e Qualified arborist has not been consulted.

PROACTIVE/RESPONSIVE
* Responsive - This practice is used to address tree roots
that are directly contributing to an infrastructure issue.

NOTE
* SDOT Urban Forestry must approve removal/pruning of
roots greater than 2" in diameter within the dripline of a
street tree.
e All root pruning within the critical root zone of a street
tree must be supervised or directed by a representative
from SDOT Urban Forestry.

ESTIMATED COST
» $500 - $2,000 per tree

REFERENCES
e SDOT Street Tree Manual

TREES AND SIDEWALKS OPERATIONS PLAN | 69
FEBRUARY 2015






CASE STUDIES

Three different case studies were performed

to test the draft decision process. The case
studies represent a diverse set of conditions
throughout the city, with one low-density
corridor, one medium-density corridor, and one

CASE STUDY #1:
LOW-DENSITY CORRIDOR
34th Avenue, Madrona (see Appendix D)

The Madrona case study limits include 34th
Avenue from E Union Street to E Cherry Street.
Most of the trees along the corridor are species
of maples (Acer). There are overhead wires on
both sides of the street, but live electrical wires
are on the east side of the street. This corridor
is served by a bus line that requires trolley
wires. Key destinations accessed from the
corridor—including Madrona K-8, St. Therese
School, Madrona Playground, Alvin Larkins
Park and several neighborhood commercial
businesses and other services— are located

on 34th Avenue. Many members of the local
community place high value on the existing

high-density corridor. For the corridor locations,
a conceptual plan was developed as a test case
for resolving issues at this scale. The concept
plans and results of the initial assessments for
these corridors can be found in the appendix.

tree canopy along this corridor. Concern

has been expressed regarding recent tree
removals, and the plan for canopy replacement
and aesthetics along the corridor.

Most of the trees along the corridor are lifting
the sidewalk with their roots. The sidewalks
along this corridor have been beveled and
shimmed in the past. Many of these trees will
need to be evaluated further to identify if root
pruning and grade adjustments are enough
to make sidewalk replacement feasible. Since
this corridor is an arterial with bus service and
provides access to neighborhood services, it
is recommended that concrete sidewalks be
installed. If trees need to be removed after
further evaluation, new tree pits must be
larger.
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CASE STUDY #2:
MEDIUM-DENSITY CORRIDOR
Lake City (see Appendix E)

The Lake City case study limits include
35th Avenue NE from NE 125th Street to
NE 130th Street and NE 130th Street from
35th Avenue NE to 32nd Avenue NE. This
corridor contains a mature tree canopy that
is predominantly ash (Fraxinus] trees. The
sidewalk damage is minor but the width

of the sidewalk is limited by the adjacent
properties and the location of the trees.

In some locations, the topography limits
the ability to widen the sidewalk. At many
locations, the current sidewalk is less than 4
feet wide.

72 | SEATTLE DEPARTMENT OF TRANSPORTATION
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This corridor is within the Lake City Hub
Urban Village and is adjacent to Lowrise,
Commercial and Single Family zoning. There
are two private schools along the corridor,
and it is identified as a school walking

route for Cedar Park elementary. There is
also a transit route which provides a key
connection to downtown Seattle.

The concept plan recommends that the
shims and bevels be used to improve the
minor sidewalk damage along the corridor.
Over time, the sidewalks may be improved
and widened as properties redevelop along
the corridor. In other locations, it may

be necessary to obtain easements from
adjacent properties to provide an accessible
sidewalk and keep the large canopy trees.




CASE STUDY #3:
HIGH-DENSITY CORRIDOR
Rainier Beach (see Appendix F)

The Rainier Beach case study limits include
Rainier Avenue S from S Henderson Street
to Seward Park Avenue S. Almost all trees
showed some signs of damage from vehicles,
with several recently planted trees that

were destroyed. Planting conditions along
this corridor vary between tree wells and
continuous planter strips. The sidewalk
damage is minor in most areas along Rainier
Avenue S with only a few locations that
require more intensive repair. Several tree
pits on the north end of Rainier Avenue S
have recently been improved with larger tree
wells and adjustments to the edge of the
sidewalk to allow for a clear path of travel.

Rainier Beach is a Residential Urban Village.
Rainier Avenue South is adjacent to Lowrise
and Neighborhood Commercial zoned
property. Key destinations are accessed from
the corridor including Rainier Beach High
School, South Shore K-8, Rainier Beach
Public Library, Beer Sheva Park and Atlantic
City Boat Ramp. Several transit stops line
the corridor and provide connections for the
neighborhood and larger community. The
recently updated Neighborhood Plan and the
Southeast Transportation Study both identify
a community desire to increase tree canopy
along this section of Rainier Avenue.

The concept plan identifies locations
where trees should be retained and shows
opportunities to increase the tree canopy
along the corridor.
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ACTION ITEMS & CONSIDERATIONS

Internal Action Items and Broad
Considerations

The process of developing this Operations Plan
led to the identification of a number of areas
where additional efforts should be made to
support SDOT tree and sidewalk management.
The actions listed below are not detailed in
this Operations Plan. These recommendations
for further and ongoing work are for SDOT to
improve upon its operations pertaining to trees
and sidewalks.

Actions that may be addressed internally within
SDOT’s Urban Forestry and Sidewalk Repair
divisions:

e Confirm evaluation criteria for trees and
sidewalks

e Request budget for staff resources for
tree and sidewalk management and
operations

e Update street tree list
- Soil volume
- Rooting and trunk characteristics
- Minimum allowable tree pit size

e Update tree inventory and other tree and
sidewalk information accessed by public

e Discuss systematic approach to tree and
sidewalk maintenance

Additional considerations that will require
broader coordination within SDOT and other
city departments:

e Integrate tree assessment with complete
streets checklist

e Integrate tree assessment with asphalt
paving program, Capital Improvement
Program, Street Improvement Permits,
and other right-of-way permits

e Update standard plans and specifications
to align with current tree and sidewalk
best practices

- Tree pit size
- Soil composition and amendments
- Soil volume

- Additional guidance on accessibility
requirements for public places

e Coordinate with other departments that
maintain trees, including Seattle City
Light and Seattle Parks and Recreation

e Allocate additional funding for sidewalk
repair and tree planting
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Healthy Trees and Safe Sidewalks Management Plan
Best Practices Review

Summary of City Research — Sidewalk and Tree Management
January 2014
Prepared by: SvR Design Company

Sidewalk and Tree Management
The SvR Team performed research on a variety of cities throughout the country to identify
best practices on how they address sidewalk and street tree management.

A complete list of the cities researched is attached to this document. The following list of
actions that Seattle may want to complete to assist with the management of sidewalks and
street trees:

e Clarify sidewalk maintenance (external and internal) program and policy based on
Pedestrian Master Plan, Street Tree Ordinance, Climate Action Plan, Urban Forest
Stewardship Plan and ADA Transition Plan.

e Identify the method for valuing street trees in Seattle.

e Update Street Tree Inventory

e Updates Street Tree Planting List

e Identify funding needed to adequately maintain existing street trees, new street
trees, sidewalks and necessary staff and crews to manage the maintenance.

e Enforce the removal, replacement and/or relocation of recently planted street
trees that do not comply with the Street Tree Ordinance including approved street
tree list, Seattle Standard Plans and Specifications, or the design requirements in
the SDOT Right-of-Way Improvement Manual.

Sidewalk Maintenance Policy and Programs

Most of the cities researched identified that healthy street trees would not be removed
solely for the purpose of repairing a sidewalk. Many cities had a street tree policy similar to
Seattle. Some went further and had a street tree plan that identified how new and existing
street trees would be managed to reduce the potential for future damage of city
infrastructure including sidewalks and utilities.

With the exception of Boston, MA, most cities require the property owners to maintain
adjacent sidewalks. The City of Boston owns approximately 800 miles of paved streets and
1200 miles of sidewalks. The Construction Management Division of Public Works maintains
the safety and security of these public right-of-ways. The three major functions of the
Construction Management Division are roadway repair and restoration, sidewalk and
pedestrian ramp repair, and utility compliance and coordination.

Chicago Department of Transportation builds and maintains hundreds of miles of
sidewalks each year, working with local aldermen to determine locations for repair. CDOT
also operates the Shared Cost Sidewalk Program, in which property owners and the City
share the cost of a new sidewalk. Property owners pay a fixed per-square-foot cost that is
well below what a private contractor would charge. The Bureau of Forestry trims
thousands of trees a year, plants new trees along the public right-of-way, addresses insect
and disease problems, and otherwise promotes tree health throughout the City of Chicago.
http://www.cityofchicago.org/city/en/depts/streets/provdrs/forestry.html. Chicago
developed a brochure that identifies the reasons for sidewalk disruptions caused by tree
roots.
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http://www.cityofchicago.org/content/dam/city/depts/streets/supp info/TreeRootsSewer
sSidewalks.pdf

Minneapolis has an Urban Forestry Policy that outlines the following actions around trees
in sidewalk zones:

3.1 Avoid conflicts between trees and public sidewalks or rights-of-

way

3.1.1. Public Works specifications will include removable sections of

sidewalk to accommodate tree roots without having to replace an

entire sidewalk panel.

3.1.2. According to Public Works specifications, no living trees shall be

removed without written permission of the Minneapolis Park and

Recreation Board (612) 370-4900. Root removal for the purpose of

installing sidewalks at the proper grade is subject to inspection and

approval by the Park Board forester. The contractor may remove all

roots within the area defined as six and one half (6-1/2) inches below

the top of the new finished sidewalk grade, by severing them off

cleanly with a sharp axe, or by grinding them off using a root grinding

machine, instead of breaking them off with a backhoe or similar

equipment. .
http://www.minneapolismn.gov/www/groups/public/@cped/documents/webcontent/con
vert 282934.pdf

The Forestry Division does not remove trees for the purpose of sidewalk repair. In
situations where tree roots are lifting a sidewalk, it is the property owner's responsibility to
repair the sidewalk. Enforcement of this procedure is the responsibility of the Department
of Public Works Sidewalk Division. The procedure for protection of the critical root zone
by Forestry governs the repair of sidewalks around trees.

New York City has an option for property owners to hire a certified contractor to construct
or maintain the sidewalk. Under Section 19-152 of New York's Administrative Code,
property owners are responsible for installing, repairing and maintaining sidewalks
adjoining their properties. DOT staff inspects sidewalks and notify the property owner of
needed repairs. In the event timely repairs are not made by the property owner, the City
may hire private construction firms to make the repairs. When this happens, the City bills
the property owner for the costs of the repairs. Property owners must also keep their
sidewalks clean and are responsible for snow removal. Download the instructions and
guidelines for sidewalk design. New York City has developed a methodology that is often
used in the event of tree removal proposals or damage remediation incidents:
http://www.nycgovparks.org/pagefiles/52/NYC-Tree-Valuation-2010.pdf

Portland, OR has a published a document detailing the Sidewalk Maintenance Repair
Program identifying what is the property owner’s responsibility.

Sidewalk Maintenance Repair Program
http://www.portlandonline.com/auditor/index.cfm?c=27478&a=472303

Portland, OR has recently published a sidewalk repair manual that identifies sidewalk
repair methods and materials needed to maintain the adjacent sidewalk.
Sidewalk Repair Manual
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http://www.portlandoregon.gov/transportation/article/443054

San Francisco requires that property owners maintain adjacent sidewalks, unless the
sidewalk has been damaged by tree roots per Guidelines for Inspection - DPW Order
178,884. http://www.sfdpw.org/Modules/ShowDocument.aspx?documentid=741. For new
street trees, the Better Streets Plan identifies street tree specification and maintenance
requirements for adjacent property owners. http://www.sfbetterstreets.org/find-project-
types/greening-and-stormwater-management/greening-overview/street-trees/. The
Better Streets Plan identifies Sidewalk design requirements
http://www.sfbetterstreets.org/design-guidelines/constrained-sidewalks/ and
maintenance requirements http://www.sfbetterstreets.org/learn-the-
process/maintenance/.

Spokane, WA has prepared Guidelines for Infilling Street Trees. This document identifies
allowable sidewalk adjustments that can be made to accommodate trees.
http://spokaneurbanforestry.org/uploads/forestry page content body/Street%20Tree%2
OInfill 11 1 10 FINAL.pdf

Financing

Atlanta, GA currently does not have a sidewalk or street tree program. Georgia Institute of
Technology reviewed sidewalk programs and policies of Boston, New York, Portland, San
Diego and made recommendations for next steps in Atlanta in The Cost of Owning and
Operating Sidewalks: A Strategy for the City of Atlanta document, see attached.

This following table summarizes some demographics about the cities reviewed.

Statistics Cities

Atlanta | New York City | Portland | San Diego | Boston
Population (Persons) 420,000 | 8,176,000 584,000 | 1,307,000 | 618,000
Land Area (Square Miles) 133 302 133 325 48
Density (Persons per Square Mile) | 3,145 27,012 4,375 4,020 12,792
Walk to Work 4.4% 10.2% 5.4% 3.1% 14.9%
Transit to Work 12.7% 55.2% 12.0% 4.1% 32.9%
Population Under 18 19.4% 21.6% 19.1% 21.4% 16.8%
Population Over 65 9.8% 12.1% 10.4% 10.7% 10.1%

San Francisco. As part of the Urban Forest Plan, San Francisco identified key findings and
recommendations for Financing of San Francisco’s Urban Forest. http://www.sf-
planning.org/ftp/files/plans-and-programs/planning-for-the-city/urban-forest-
plan/UFP_Financing Study Exec Sum 131216.pdf A key recommendation of the study
found:

A comprehensive municipal program would provide net benefits to
San Francisco residents. Property owners would save $10-S65 per tree
annually compared to current costs (estimated at $160-S175 per year)
incurred for maintenance, sidewalk repair, and claims associated with
sidewalk falls. The program has the added benefit of growing the
urban forest by 50 percent over 20 years, while the status quo is
expected to result in a continuing decline of the street tree
population.
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Best Practice

Topic

Research Statement

Current Seattle Practices / Regulations

Recommendation / Action

National and International. City Research on Tree/Sidewalk Programs and Policies

Jurisdictional program and policy research included the following locations: Seattle, Los Angeles, Boston, NYC, Southeastern USA, Montreal, London, Stockholm and Spokane. See individual research summaries for findings.

Trees

Type, Diversity, Size,
Height, Species, Disease
Proclivity

A reasonable strategy for most urban plantings is to limit any

one species to between 5% and 10% of a total urban population.
Consequently, if a disease or insect infestation should occur, 90-
95% of the tree population would remain unaffected and intact.
Unfortunately, in most urban areas perhaps only five or fewer
species make up the great majority of trees planted. (Bassuk, Curtis,
Marranca, et al)

Seattle’s urban forest lacks age and species diversity. At this time, only
31% of the forest is made of evergreen trees, while 69% is made up of
deciduous trees. (2013 Urban Forest Stewardship Plan)

Incorporate the following categories of information into the current street tree list:
 Soil volume needed at maturity
» Rooting characteristics (aggressive, surface rooted, etc.)
e Trunk characteristics (especially base conditions)

« Availability

Clearance (Horizontal/
Vertical)

Trees should be maintained to provide both horizontal and vertical
clearance for pedestrian and bicycle access as well as truck/freight
access along the roadway.

 Vertical Clearance from sidewalk surfaces to any horizontal
projection over named surface shall have a minimum clearance of
8 feet.

 Vertical Clearance from bicycle path surfaces to any horizontal
projection over named surface shall have a minimum clearance of
10 feet.

 Vertical clearance from street to a horizontal projection is 14 feet.

Enforce the clearance requirements.

Identify funding opportunities to allocated enough staff and resources to manage
the street trees.

Pruning

Proper and timely pruning is essential for successful street trees.
Young trees are commonly ignored when they are small. This is
actually the time when simple pruning can be most effective in keeping
future management costs down.

Once trees are established pruning is mainly needed to maintain
clearance heights, remove dead or damaged parts.

It is not uncommon to see tree pruning activity that is
counterproductive.

The City of Seattle requires a street use permit for street tree pruning.
The permit makes no reference to current Industry Standards for
Tree Pruning — ANSI A-300, although the International Society of
Arboriculture and Plant Amnesty are mentioned and links provided.

Establish Best Practices guidance that promotes:
» Root pruning of new trees at planting as necessary
e Structural pruning of young trees
 Retention of interior live parts during maintenance pruning

Maintenance

Maintenance of street trees is best done on a regular schedule. With
trees managed by the City this is feasible. It is less common with ROW
trees that are the responsibility of the property owner.

Drive by inspections can alert the street tree manager to issues and
help with planning necessary maintenance on an appropriate cycle.

Currently the City SDOT references the ANSI A-300 and ISA best
Management Practices as the standard to which they maintain trees.

The SDOT website has a section Seasonal Tree Care with tips about
tree care season by season.

Develop strategy (outreach, enforcement, etc) to ensure maintenance of ROW
trees that are not maintained by the City.

Establish standards and best practices to be followed by tree care companies that
have the required Street Use Permit for maintenance of ROW trees.

Street Edge / Hardscape

Accessibility, Maintenance,
Temporary Maintenance

Two key documents guide accessible design the Proposed Guidelines
for Pedestrian Facilities in the Public Right-of-Way (PROWAG) and
ADA Accessibility Guidelines (ADAAG) . Designing and maintaining
pedestrian facilities within the City of Seattle rights-of-way can be
complicated especially when retrofitting and maintaining existing
conditions to meet changing requirements.

The Seattle Right-of-Way Improvement Manual identify minimum
requirements for accessibility of sidewalks.

TBD

Paver Material Installation
Depth

Pavers provide a more flexible surface than does asphalt or concrete.
That does not mean that there will net be maintenance required as
roots grow under the paving just that it is much easier to repair. With
proper installation of compacted base and subgrade, combined with
the right amount of sand leveling course, a long lasting paving profile
can had.

The City of Seattle currently lists pavers as an alternative form of
walkway.

http://www.seattle.gov/util/groups/public/ @spu/@engineering/
documents/webcontent/01 011346.pdf Standard Plan # 425

Ensure that all paver installation adhere to the ICPI's recommendations.

Provide more information in the standard detail should be provided to reference
correct paver installation within tree root zones.
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Best Practice

Topic Research Statement Current Seattle Practices / Regulations Recommendation / Action

Rubber Sidewalks Rubber sidewalks are being installed in various locations throughout The City of Seattle currently has no regulations or guidelines regarding | Establish guidance or regulations regarding rubber sidewalks.
North America as well as Australia. They have been installed in several | rubber sidewalks. . o . .
areas in Seattle and the surrounding communities to varying degrees Create a list of approved types/manufacturers and situations in which they may be
of success. There are several modular versions as well as a poured in used.
place version similar to a running track installation.

Rails Tree rails, or tree guards as they are referred to in other parts of the The City of Seattle currently has no regulations or guidelines regarding | Provide tree guard design details that provide various levels of protection from
country, are a proven way to help protect trees in urban situations. rails / tree guards. animals, bikes, people and vehicles.
Damage from car doors, pedestrian foot traffic, bicycles attached . L . . I .
to trees, and pets leaving their waste, can be fatal to trees. Guards Con3|d_e_r aIIowm_g mstgllatlon of rails with involvement of community groups through
prevent direct contact with the trunks and adjacent soil area, protecting fundraising and incentives.
the tree and preventing compaction and exposure to pet excrement.

Roots

Volume/Mass, Tree Pit
Size

Trees require a certain amount of cubic soil volume to sustain growth
and a supporting root system. Depending on soil type, climate and tree
species between one and three cubic feet of soil per will support one
square foot of tree canopy.

This does not mean that trees will stop when the limits are exceeded
however they will experience increasing stress as the soil volume
available is exhausted.

The City SDOT has a Client Assistance Memo (CAM 2300) that
details Street tree Planting Procedures. No requirements for soil
volumes or soil amendments are given. Spacing for three sizes of tree
are called out.

The ROWIM calls out a minimum of 24 square feet for a tree pit but
does not reference soil volume.

Details for street tree planting pit construction- 400 Street Paving,
Standard Plan 400 and Standard Plan 424a - Expandable Tree Pit
Detail show construction details for tree pits.

Update the Standard Plans with new tree pit details to allow adequate soil volumes
for the tree species to be planted.

Identify options for creating larger soil volumes beneath paved areas adjacent to
trees and use of root paths to allow roots into adjacent landscape spoils where
feasible.

Structural Integrity,
Condition at Planting

The structural integrity of a tree has an above ground component
that is dependent on the anatomy of the tree. Sometimes trees from
nurseries come with anatomy that is essentially a defect.

The below ground component that is essential for structural integrity is
the root system.

Poor quality root systems are common in nursery grown trees.

Tree pits that allow no roots to escape may set trees up for failure
when large loads are encountered and the root system cannot resist
due to the containment.

The City has A Standard Plan - Specification 1-07.16(2) Tree
Vegetation and Soil Protection that includes planting details. This could
use an update.

No current guidelines or advisory about how to ensure new trees
become stable mature trees at present.

The City has experimented with bare root tree seedlings and this has
been successful.

Update standard details to promote selection and planting of high quality trees,
planted at the correct depth in adequate soils, to ensure stability at the roots.

Require that trees that will be large at maturity be planted where there is sufficient
root below ground for adequate root development

Perform structural pruning as necessary when the tree is newly installed to help
reduce long term defects in the canopy.

Stability

Basic monitoring programs or drive by inspections may not reveal
trees with stability issues under high loads (storm events).

Basal and root decay at the root collar are common ‘surprise” failure
modes.

City has access to a micro-resistance recording drill.

Identify subsets of trees in the Street Tree Inventory that may be at higher risk of
low stability.

Identify mature tree populations of specific tree species as targets for Level 3 Risk
Assessment as part of the City’s program.

Dynamic Loading (Pull
Test)

When street trees are suspected of being unstable under
environmental loads such as wind, or when root pruning has been
carried out to allow repairs of pavement there are two methods of
testing a tree for stability.

A costly science based test Static Integrated Method Pull Test is not
commonly done in our region.

A simpler method referred to as a basic hand pull test. This test uses
a line in the tree and pull and release to simulate the tree under a
wind load. Observation of the base of the tree for movement allows an
experienced person to determine if a tree is reasonably stable.

This method is not mentioned in SDOT documentation. We are not
aware that the City’s Field Operations Unit uses this method.

Incorporate both the advanced and the basic pull test as part of the City’s tool kit for
assessing existing street trees where stability is questioned.
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Best Practice

where conflicts with infrastructure will not occur. Various materials can
be used to contain roots so that they follow a certain pathway. Also
possible is the use of channels which direct root growth to areas where
they can grow without damage to pavement.

Root training requires advance planning and available volumes of
appropriate soil. Root barriers are commonly used for this purpose.
Depending on the soils situation, pavement (curbs or foundations) may
be thickened to serve as a root barrier.

City has no specific recommendations or Plan details.

Topic Research Statement Current Seattle Practices / Regulations Recommendation / Action
Shaving Root shaving is a method that allows a portion of an existing root to It does not appear the SDOT provides any guidelines for root shaving. | Ensure that the amount of the root that is removed is less than one half of the cross
be removed to allow pavement repairs where the root projects into the | This practice is used by the SDOT Field crew when appropriate. section.
finished grade.
Decay is likely to ensue subsequent to this treatment, but will vary with
species and location. The intent of the practice is to leave a functioning
root, albeit with reduced capacity for support and nutrient transport.
Air Blading Several tools that use high pressure air to clear soil and excavate The City has a set of standard plans and Standard Specification 8-02 Develop City standards and/or recommendations for the use of air/hydro excavation
around sensitive structures such as tree roots are currently in use. Landscape Construction and 8-01.3(2) B Tree, Vegetation, and Soil tools for use in excavating around tree roots.
Air excavation can be messy but is very effective. Also referred to as Protection that reflects good practice.
pneumatic excavation. Air tools work better in more porous soils. Dust N ificati dati ; tic ai i
and debris must be contained during air excavation operations, which 0 stpetu Ica 'O?S or recommendations for pneumatic air excavation
can be difficult. existat present.
Hydro excavation using water is also common but has more limitations
as the spoils are removed as a slurry. Soil that is wetted to field
capacity allows easier use of these tools.
Both methods can be used to locate roots to help with planning for tree
retention, and for excavation of soils around trees that reduces the
potential for damage.
Training It is possible in many situations to “train” roots to grow into areas The use of root barriers is shown in the Standard Plans, however the | Develop further detail on the use of root barriers and develop construction details/

guidance on other methods of root training.

Nutrients / Subbase Soil

Mulch and compost

A discussion of the role of organic matter in tree planting soils is
integrally related to use of subbase and structural soils, as well as
strategies that use soil coring, trenching or mulching as a way to
prevent and correct compacted soils; and create alternatives to
remediate problem areas. It is also critical to developing strategies for
soil amendment where tree replacement is the only practical option.

The City of Seattle officially has a mix of specifications for amending
soils for street tree plantings, and in practice custom specifications
from department (SDOT, SPU, Parks) or contracted Landscape
Architects are often substituted for the City of Seattle Standard
Specifications.

Specify the use of mulches to replace turf, or as infill to raise planter grades where
sidewalks are raised to bridge root problem areas.

Develop standard practices for use of mulch/compost to assure positive drainage in
planting pits.

Testing/Inspection

Urban soils are unique in being subjected to a number of factors that
greatly affect root growth and tree longevity. Some of the factors in
urban areas that impinge on root development and tree longevity
include chemical pollutants, disposal of industrial wastes, buildup of
de-icing chemicals (salts, etc) or materials (sand/gravel), and rubble
(wood, glass, plastic, metal) from construction activities that may have
been buried many decades ago.

There is no set protocol for regular testing or inspection of nutrients for
SDOT street trees.

Develop and perform soil tests for tree planting areas, to include the following
factors: Soil texture (sand/silt/clay composition); soil compaction (has impacts on
bulk density, root growth and soil aeration); nutrient levels; soil pH; soil porosity
(drainagel/infiltration); and presence of pollutants harmful to tree roots.
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Best Practice

Topic

Research Statement

Current Seattle Practices / Regulations

Recommendation / Action

Long Term Tree Health -
Maintenance/ Replenish

It has been assumed that watering and occasional fertilizing is all that
street trees require. It is no surprise therefore, that street trees rarely
last their full potential life spans. Poor tree maintenance also results in
tree stress leading to greater susceptibility to disease problems.

There is no set protocol for long term maintenance for SDOT street
trees.

Develop nutrient maintenance protocols for long-term tree health, including:

At planting (apply mycorrhizae, humic acids, Trichoderma to prevent root
infections and sea kelp).

» Six months after planting (apply humic acids, beneficial microbes and sea kelp)

» Established trees (once a year, apply mycorrhizae, humic acids, Trichoderma to
prevent root infections, sea kelp and organic fertilizer containing very low levels
of nitrogen, potassium and phosphorus — if required)

Solutions in Paver Zone

Several methods are promoted for adding organic matter to the root
zones of established trees to relieve compacted conditions. Application
methods include digging trenches and filling them with compost or
amended soil, opening soil cores by opening holes in the soil around
trees using augers, air or water pressure.

Most reviewed studies found limited benefit from vertical mulching
accomplished by augering cores or opening vertical channels using
pressurized air or water, around established trees and filling them with
compost, bark, sand and other media. Some saw evidence of dense
rooting within the amended holes, but little or no improvement in soil
density or rooting in surrounding soil.

While there have been many demonstrations of structural and SBS
soils, these are still “young” practices with few applications in place for
over 15 years. Considering the natural pattern discussed previously
of increased surfaced roots as trees age, evaluations of longer-term
applications are necessary. Use of a porous gravel subbase to retrofit
existing (raise) sidewalks has not been tested, and would not provide
structural support to meet code requirements without additional
engineering.

The City of Seattle Standard Specification for Road, Bridge and
Municipal Construction, Division 5.

Develop guidance and details for implementation of the following:

1. Use of uncompacted gravel, or compacted coarse gravel subbase system in
limited areas to bridge problem areas, with protection from soil intrusion. This
application would probably need some sort of pier supports to provide structural
stability to meet City of Seattle sidewalk stability requirements.

2. Use of structural soils to expand root zones in high use / visibility areas where
development of community amenities or new commercial development makes such
larger scale infrastructure investment feasible.

3. Any mixes should only use a stable, mature compost to avoid, fine grade
compost to minimize future changes in the physical or chemical parameters of the
mix. US Composting Council STA Certified Compost at a Minimum, maybe a higher
stability standard.

Water / Air

Aeration / Irrigation,
Existing Tree Care

Even in uncompacted soils moisture saturation may be the limiting
factor for root growth—rather than physical constraints. Although
cultivation and amendment with organic matter or free draining

mixes can improve drainage, groundwater or drainage conditions
can be overriding factors. Many tree planting specifications require a
percolation test of planting pits, and boring of drain holes if conditions
warrant.

There is no set protocol for aeration and irrigation of SDOT street
trees.

Develop guidance for aeration and irrigation of SDOT street trees.

Failures

Construction

Construction for new features or for repair of paved surfaces can
cause damage that will result in a tree more likely to fail such as roots
severed or damaged, or above ground parts damaged.

The failure may occur many years after the event as the damage may
not be visible, or it may take time for the damage to create a situation,
such as decay, that may result in a failure.

The City has a set of standard plans and Standard Specification 8-02
Landscape Construction and 8-01.3(2) B Tree, Vegetation, and Soil
Protection that reflects good practice.

Typically street trees adjacent to construction sites are signed and
required to be protected.

Provide education/outreach for prevention and reduction of this sort of damage and
resulting problems.

Require and review clear details on construction plans, which are important to
successful tree retention.
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Best Practice

Topic

Research Statement

Current Seattle Practices / Regulations

Recommendation / Action

Pruning / Stability

Pruning tree to remove parts likely to fail or reduce crown dimensions
to reduce peak loads can be successful in reducing unexpected tree
failures of both tree parts and entire trees.

Keeping to manageable pruning cycles with regular basic inspections
in between is the best way to accomplish a reduction in failures.

Root pruning should also be considered.

The City has a comprehensive tree management program with well
trained tree crews. There are approximately 40,000 trees under City
management.

TBD

Utilities

Construction, Setbacks,
Separation/Depth, Material

Trees and utilities compete for space in the public rights-of-way.
Identifying minimum separations required facilitates maintenance of
utilities and health of trees.

The ROWIM identifies minimum separation for trees and utilities.

Seattle City Light Tree Trimming Program identifies required
clearances between trees and SCL facilities.

Continue to enforce minimum setbacks during design, construction and
maintenance practices within the ROW.

Transportation

Setback From
Intersections and
Crosswalks

Trees at planting do not cause the same sight limitations at
intersections as they do as they mature.

CAM 2300 Revised 3/23/2010

Clarify and enforce the setbacks listed in the CAM.

Clarify if sight triangles diagram is required for higher speed/volume intersection
redevelopment.

Trees at Transit Stops

Transit stops should be located in front of the tree so that transit riders
waiting at the bus stop can be seen by the bus drivers.

City of Seattle coordinates with King County Metro to locate bus stops
within the public ROW.

Coordinate with Metro to locate and relocate bus stops that are in conflict with
trees.

Trees Along Truck/Bus
Corridors

Trees are pruned as needed to accommodate freight, buses and other
city vehicles including garbage trucks along the street.

City of Seattle maintains trees for freight and bus clearances.

Coordinate planting and maintenance of trees along freight and bus routes.

Identify opportunities to confirm routes as part of Freight Master Plan.

Education / Outreach

Tree Value

The value of trees to a city has been well documented in numerous
research publications. Trees are now recognized as a major asset to a
city as a very economical method to improve the quality of life for the
community.

Seattle ReLEAF website and outreach provides information about tree
maintenance in the city.

Confirm approach to rating and evaluating trees.

Tree Maintenance

In Seattle, many people are responsible for maintaining trees. It can be
confusing to identify who maintains which tree.

Currently the City of Seattle (Seattle Department of Transportation)
maintains about 25% of the planted trees in the public right-of-way in
the city. Only trees that have been planted by the City of Seattle are
maintained by the City. Many of the street trees are the maintenance
responsibility of the property owner — even if they are planted in the
public right-of-way. While the City does not maintain all street trees,
it does regulate all of them. Permits are needed to plant, prune or
remove privately maintained street trees. SDOT will inspect the trees
and schedule them for maintenance.

Continue to provide clear information for community to identify who owns the tree
and how to maintain that tree.

Easements

Many cities obtain easements for construction and installation of
sidewalks.

City of Seattle does not have a standard easement form for sidewalk
construction and maintenance.

Develop a standard form for sidewalk easements.

- Water flowlines
- Curbs

- Platforms

The following items were researched and limited applied best practices were found:

- Irrigation and Aeration of Existing Trees

Best Practices Research Summary for IDT Meeting - WORKING DRAFT FOR REVIEW
SDOT TREES AND SIDEWALKS OPERATIONS PLAN

JANUARY 27, 2014
SvR PROJECT # 13040
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@SDOT SDOT Trees and Sidewalks Operations Plan

Sontlle Depurenst of Tuspeeion | nitial Street Tree and Sidewalk Assessment Checklist

FEBRUARY, 2015
Prepared by: SvR Design Company, Harrison Design, Tree Solutions, Olaf Ribeiro

The purpose of this document is to outline the INITIAL ASSESSMENT for locations where sidewalk work is
located within the dripline of an existing street tree.

Project Location/Address

Tree Species/Diameter

Street Classification/Type

Tree Asset Inventory ID

Sidewalk Segment #

Is this assessment along a
corridor project?

An ENGINEER and ARBORIST will look at the site and assess the condition of both the sidewalk and the
tree.

If the tree has the following characteristics, it should be removed/replaced pursuant to SMC 15.43.030 (C):
The City's policy is to retain and preserve street trees whenever possible. Accordingly, street tree removal
shall not be permitted unless the Director determines that a street tree:

1. Isa hazardous tree;

2. Poses a public safety hazard;

3. Isin such a condition of poor health or poor vigor that removal is justified; or

4. Cannot be successfully retained, due to public or private construction or development conflicts.

Initial Assessment:
1. s this tree healthy and worthy of preservation?

Yes |:| No -|:|

2. Poor Health—Is this tree in a condition of poor health or poor vigor that cannot be mitigated by any
means other than removal?
e Isthe treein poor health or poor vigor or dead?
e Isthere chronic trunk wounding due to inadequate street clearance?

Yes |:| No -|:|

3. Hazardous Tree— Defined in 15.02.044.E any tree or tree part that poses a high risk of damage to
persons using, or property located in the public place, as determined by the Director according to the
tree hazard evaluation standards established by the International Society of Arboriculture.

Yes |:| No -|:|

4. Minimum Standards—Is there enough space for a 6 foot wide sidewalk and a 5 foot wide planting
strip? Yes [ |No-[ ]

F:\13\13040 SDOT Trees_Sidewalks\Solutions and Implementation\Initial Assessment Checklist\2015-02-26 FINAL Initial Assessment Checklist.docx



@SDOT SDOT Trees and Sidewalks Operations Plan

St Deperenst of fuspeeion | nitial Street Tree and Sidewalk Assessment
Page 2 of 2

5. Public Safety Hazard—Does the tree present a public safety hazard that cannot be mitigated by any
means other than removal?
e Does the tree location obstruct the visibility for pedestrians, cyclists, and/or cars at an
intersection?
e Isthe tree impacting a curb ramp such that it no longer meets City of Seattle ADA requirements?
e Is the tree potentially impacting private property?
Yes |:| No -|:|
Use this space to draw a sketch of the location. Identify existing clearances from
nearby infrastructure.

Recommendation for this tree:

D—Remove Tree / Replace Sidewalk
A tree is identified to be removed if it is not healthy or if it is hazardous as identified in the Street
Tree Ordinance.

|:| —Keep Tree and Maintain Sidewalk
A tree will be kept and the sidewalk will be maintained if a sidewalk of standard width and a tree
pit of standard width (at a minimum) can be installed or retained around a healthy tree.

|:| —Evaluate Sidewalk and/or Tree Further
SDOT views trees and sidewalks as important public infrastructure assets. SDOT intends to keep
healthy trees and have accessible sidewalks. If standard widths cannot be met then SDOT will
take the time and resources to evaluate if alternative approaches (such as sidewalk width
reduction, alternative sidewalk materials, adjustments to the tree pit and/or tree root pruning)
can be used to retain a tree and provide an accessible sidewalk at problem locations.

NEXT STEPS

If Tree is REMOVED —Replace the removed tree with the minimum 2:1 replacement ratio. Identify if the
replacement trees can be located in the same location or on the same street as the removed tree. If not,
replacements should be planted as close to the removal as geographically feasible. Identify the estimated
cost to remove the tree(s), repair the sidewalk, and plant replacement trees.

If Tree is KEPT —Estimate the cost of the sidewalk repair that would achieve the desired lifecycle for the
repair. Estimate sidewalk and tree maintenance needs/costs and any maintenance to the tree that is being
retained (e.g., root pruning, branch pruning, soil amendments).

If EVALUATE Further — Use Tree and Sidewalk Evaluation Form (IN DEVELOPMENT) and/or the tree risk

assessment should follow ISA TRAQ guidelines:
http://www.isa-arbor.com/education/onlineresources/basictreeriskassessmentform.aspx

Arborist Engineer
Title Title
Date Date

Created: February 26, 2015
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Madrona Case Study

Study Limits — 34™ Avenue from East Union Street to East Cherry Street

Existing Conditions

34™ Avenue and Union is a neighborhood business district within the Madrona neighborhood. Along the
case study corridor, there are a variety of land uses including single family, multi-family, parks, and
neighborhood commercial.

The mature canopy is predominantly Maple trees along 34" Ave. The trees have been routinely pruned
around the wires on both sides of the street. The east side of the street received more frequent pruning
due to the charged overhead wires serving the neighborhood.

Sidewalks on both sides of the street have been impacted by tree roots. The planting strip along the
single family properties is approximately three feet wide and does not offer enough soil volume for the
trees. Previous maintenance activities include sidewalk replacement, shim and beveling. There is a
portion of the existing sidewalk that was temporarily replaced as asphalt.

This corridor is a transit route that requires overhead trolley wires. These wires require additional
pruning of the tree canopy to provide clearance for the busses to connect to the wires.

Members of the local community place high value on the existing tree canopy along this corridor. A
number of trees have been removed within the case study area in recent years, both due to
redevelopment as well as sidewalk repair and reconstruction. The community is concerned about the
plan for canopy replacement and maintaining aesthetics along the corridor, both in the short and long
term. However the community would also like the sidewalks to be repaired and accessible, and some
residents along the street are concerned with tree impacts to private infrastructure (such as retaining
walls, sewer lines, etc).

Recommendations

Even though the trees along 34™ Ave have limited soil volume and have been pruned, many of them can
be retained. There are a few locations where the trees would need to be evaluated further to confirm
that the sidewalk can be replaced.

There are 43 SDOT managed trees within the study area. The table below summarizes the results of the
initial assessment performed.



Initial Assessment Results

Keep Tree, Repair Sidewalk

Remove Tree, Repair Sidewalk

Evaluate Further

34™ Avenue is an arterial street where people walk to access transit. As such, it is recommended that
the sidewalks be constructed of concrete. Extending tree wells along the sidewalk by removing existing
pavement would increase the volume of soil available to the existing trees.

Phasing Recommendation Summary:
Phase 1 -
e Survey of 4 Blocks
e Further Evaluation of Trees
e 900 Block Improvements
Future Phase —
e Design completion
e Secure Additional Funding for Construction

The conceptual plans show the results of the initial assessment performed along the corridor and
identify specific locations for improvements to the existing trees and sidewalks.
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Lake City Case Study

Study Limits — 35™ Avenue Northeast from Northeast 125™ Street to
Northeast 130" Street and Northeast 130" Street from
35" Avenue Northeast to 33™ Avenue Northeast

Existing Conditions

Lake City is a hub urban village. 35" Ave NE and NE 130" Street are arterials that are served by transit.
The land use along this corridor is predominantly multi-family and single family. There is also a daycare,
a church and a school within the study area. This street is part of the walking route to Cedar Park
elementary school.

The mature canopy is predominantly Ash trees along 35" Ave NE. Replacement trees planted in the last
ten years add some diversity to the corridor; these trees include Gingko, Zelkova and Quercus genera.
The absence of overhead wires allowed the trees to develop extensive canopies without needing
pruning for line clearance.

The sidewalk damage was moderate in some areas and minor in others along 35" Ave NE. Mulch in the
tree wells varied, including wood chips, concrete tiles, river rock, grass/ weeds and bare soil. The
biggest issue found in this corridor was substandard sidewalk clearance, often due to adjacent
conditions constraining one side.

Along 130th, Quercus rubra trees on the north side require structural pruning for clearance over the
street while the trees to the south are effected by poor planting along with girdling roots causing
suppression of most of the trees.

The sidewalk on the north side has been repaired with asphalt over minor cracks. There is a transit stop
at the west end of the road. This corridor provides a critical walking connection for the neighborhood
and larger community.

Recommendations

Since the mature trees along 35" Ave NE are in good condition and not creating many sidewalk issues, it
is recommended that a this corridor be further evaluated further to identify opportunities to retain the
Ash while providing better tree pit conditions and wider sidewalks. Some corrective pruning to provide
clearance and to improve tree structure would help overall tree health of the corridor.

The trees along 130" also need to be evaluated further. The trees were planted more recently than the
trees along 35" and the sidewalks are already needing repair.

There are 65 SDOT managed trees within the study area. The table below summarizes the results of the
initial assessment performed.



Initial Assessment Results

Keep Tree, Repair Sidewalk

Remove Tree, Repair Sidewalk

Evaluate Further

Along the length of 35™ Ave NE, a majority of the current sidewalk cracking and uplift issues could be
resolved through the use of shims and beveling. Extending tree wells and eliminating nonfunctional
driveways would allow for the planting of new trees and would increase the volume of soil available to
the existing trees.

A major step would be the negotiation of easements along the corridor where sidewalk issues and
adjacent conditions create width and clearance issues. Through agreements with property owners, full
sidewalk widths could be reached for the length of the street.

In looking at the long term future of the 35" Ave NE corridor there is an opportunity to realign the curb
if the road is reconstructed. This would allow for more planting areas, shifting the sidewalk and
providing adequate clearance, expanding the planter and redefining parking.

The conditions on NE 130" require a different set of solutions. The trees along the north side of the
street are in better condition and could be retained while the trees on the south side require more
evaluation due to their poor performance. It is possible that, in the future, a more appropriate tree
species might be selected to replant in those locations.

The sidewalk conditions on the north side of the street require that it be replaced. Negotiating an
easement with the adjacent property owner would allow for the expanded sidewalk and transit stop
area. On the south side, the repair work needed is minor and could be achieved through shimming and
beveling as needed. On both sides of the streets it is recommended that the tree wells are extended and
continuous planter strips be created.
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assume 30’ (15’ either side of tree); includes air spade,
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to provide more planting area; shifting sidewalk to the
street side, expand planter area; remove parking -
excludes drainage adjustments

FUTURE REPLACEMENT TREE

consider replacing with more appropriate species

DRAINAGE ADJUSTMENTS

where needed due to curb ramps, curb bulbs, etc
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as needed to ensure health of trees, clearance, sight
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subject to further design and field conditions

$1,000 / TREE

$200 / EACH

REQUIRES ROAD
RECONSTRUCTION

$1,000 / EACH
$15,000 / CORNER

$5,000 / PROJECT
$750 / TREE

*Costs are planning-level estimates of ‘hard’ costs (excludes design, permitting, contingency), based on typical
right-of-way work in City of Seattle. Actual costs will vary.
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CURB BULB OPPORTUNITY

at intersections to improve crossings and provide more
planting area; along street to expand planter area;
excludes drainage adjustments

CURB RAMP UPGRADES

2 at each corner, as required
NEGOTIATE EASEMENT WITH
ADJOINING PROPERTY

REPLACE EXISTING/ADD NEW TREE
2:1 SDOT ratio for replacement

SHIM AND BEVEL AS NEEDED
CURB REALIGNMENT OPPORTUNITY

to provide more planting area; shifting sidewalk to the
street side, expand planter area; remove parking -
excludes drainage adjustments

FUTURE REPLACEMENT TREE

consider replacing with more appropriate species

DRAINAGE ADJUSTMENTS

where needed due to curb ramps, curb bulbs, etc

MOBILIZATION OF CREWS
CORRECTIVE PRUNING

as needed to ensure health of trees, clearance, sight
lines, public safety, etc

INITIALASSESSMENT RESULTS

subject to further design and field conditions

right-of-way work in City of Seattle. Actual costs will vary.

$100/ LINEAR FOOT

$20,000 / CORNER

MINIMUM
$6000 / PARCEL

$1,000 / TREE

$200 / EACH

REQUIRES ROAD
RECONSTRUCTION

$1,000 / EACH
$15,000 / CORNER

$5,000 / PROJECT
$750 / TREE
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INITIALASSESSMENT RESULTS

subject to further design and field conditions

$100/ LINEAR FOOT
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MINIMUM
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$1,000 / TREE

$200 / EACH

REQUIRES ROAD
RECONSTRUCTION

$1,000 / EACH
$15,000 / CORNER

$5,000 / PROJECT
$750 / TREE

*Costs are planning-level estimates of ‘hard’ costs (excludes design, permitting, contingency), based on typical
right-of-way work in City of Seattle. Actual costs will vary.
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Rainier Beach Case Study

Study Limits — Rainier Avenue South from South Henderson Street to
Seward Park Avenue South

Existing Conditions

Rainier Beach is a residential urban village with Rainier Avenue South cutting through the center. The
Rainier corridor is an important north-south transportation corridor that serves all modes of travel. It is
a principal arterial with high traffic volumes. The recent Southeast Transportation Study and the update
to the Rainier Beach Neighborhood Plan identify the importance of this corridor and confirm that the
community supports trees and sidewalks.

The majority of trees along Rainier Ave S are Quercus robur (English oak) with a small group of Acer spp.
(maples) planted north of 51° Ave S. Overhead wires along both sides of the corridor required
somewhat extensive pruning to many of the trees, especially along the eastern end of the corridor,
causing severe disfiguration.

Almost all trees show some signs of damage from vehicles, with several recently planted trees being
totally destroyed. Planting conditions along this corridor also vary between tree wells and continuous
planter strips.

The sidewalk damage was minor in most areas along Rainier Ave S with only a few locations requiring
more intensive repair. Several tree pits on the north end of Rainier Ave S have recently been improved
with larger tree wells and sidewalk articulation to allow for a clear path of travel.

This section of Rainier Ave S goes through a neighborhood business district and by the Rainier Beach
Library. It also provides a connection to several schools and the community center north of South
Henderson St. Several transit stops line the corridor and provide connections for the neighborhood and
larger community.

Recommendations

Many of the trees along the Rainier Ave S are recommended to be retained. The majority of the trees
with the recommendation to be evaluated are exhibiting signs of stress, failure to thrive or issues
related to previous pruning. Corrective pruning to improve structure would help overall health of many
trees within this corridor.

There are 80 trees within the study area. The table below summarizes the results of the initial
assessment performed.



Initial Assessment Results

Keep Tree, Repair Sidewalk

Remove Tree, Repair Sidewalk

Evaluate Further

Sidewalk damage along Rainier Ave S is minor and does not require intensive repair. Shimming and
beveling as needed is recommended to deal with the minor issues. The east end of the corridor has a
few locations that require sidewalk reconstruction, allowing for extended planters and greater soil
volume for the tree as well as improving the pedestrian experience. There are many opportunities to
remove concrete in the planting strip, allowing for greater soil volume and additional tree plantings.

Connectivity across Rainier Ave S can be greatly improved through upgrades to the curb ramps along the
street. These would serve to improve the connection to the larger neighborhood pedestrian walkway
system.

In looking at the long term future of Rainier Ave S, there is an opportunity to reconstruct the curb when
the road is reconstructed. This would allow for more planting areas, expanding the planter, redefining
parking and improving pedestrian experience and safety.

The attached conceptual plans show the results of the initial assessment performed along the corridor
and identify specific locations for improvements to the existing trees and sidewalks. The conceptual
plans also make recommendations on locations where there may be opportunities to increase the tree
canopy along Rainier Avenue S.



LEGEND

lalh) SDOT A SYMBOL DESCRIPTION COST*
Seattle Department of Transportation 5 | — SIDEWALK REMOVAL INPLANTERSTRIP ~ $45 / LINEAR FOOT
3 DRIVEWAY REMOVAL $1,500 / EACH
‘o DESIGN COMPANY
CURB RAMP UPGRADES $20,000 / CORNER

2 at each corner, as required

A A O REPLACE EXISTING/ADD NEW TREE ~ $1,000/ TREE
andscape architecture ,, : .
f : 2:1 SDOT ratio for replacement
i 1f
CURB REPLACEMENT OPPORTUNITY REQUIRES ROAD
iy //////// expand planter area; remove/redesign parking; improve RECONSTRUCTION
pedestrian experience and safety
e N/A DRAINAGE ADJUSTMENTS $15,000 / CORNER
_ = where needed due to curb ramps, curb bulbs, etc
= _._:- N/A MOBILIZATION OF CREWS $5,000 / PROJECT
N/A CORRECTIVE PRUNING $750 / TREE

as needed to ensure health of trees, clearance, sight
lines, public safety, etc

KEEP /| EVALUATE /  INITIALASSESSMENT RESULTS
REMOVE subject to further design and field conditions

*Costs are planning-level estimates of ‘hard’ costs (excludes design, permitting, contingency), based on typical
right-of-way work in City of Seattle. Actual costs will vary.

s . > } %
c?) g RITE AID RAINIER 4 7
Ny 8 BEACH _— :
3+ s) DENTAL /g_/SUBSHOP, [ O
x e 9040 VAT
72 3 _ 4
2 g o | f% 8 'ﬁ':‘l N
E ; & d0 — | O
- 'g s =z 5e; RE/{QC-HO 7y 77777 ///////////////// Y/ // 227777777 W L) = - _ P (
s cs O : QuRo™ ko " el [, = D Rt_so188 B 4
S = 03 O 18.8" @ 178" 0 18.6" @ _?5'4?9—@ QURO ; L QURO ACPL
o & T~ - - - - - - - _ 208" @ T
8 '© S o 'c"j' TRE- 88766 e’ e peres e —55%88770_ | TRE-88771  TRE—-88772 - i a
o £ = 157" g 15.6” 235" Vg RAINIER AVE sl RT3 L TRE 88777 TRE-se77s
0 O< LW 20.5" /0 TRE-88774 QURO QURO
% ' O¢ T QURO
£ Os s e ’
% [T m P v /7 Yy N Bmm ) N Bl B2 T O O () oy L 2,
5 3= =K v s
= 14
3 M g £ BANK OF o
o (1]
g o ‘5_ h= AMERICA SOUTHWEST g
S O ¢ MORTUARY o 91qt 9105 111
g O E 9019 9021
5 £ e % \ -
a) &“ 8;335 KEEP KEEP KEEP
(7)) c . - ) - .

2|0 1 I0 (I) 2|0
SCALE IN FEET

Page 1 of 5



@SDOT

Seattle Department of Transportation

‘o DESIGN COMPANY

harrison design

landscape architecture

Beach - Rainier Ave S
Conceptual Recommendations

inier

SDOT Trees & Sidewalks Operations Plan | SvR # 13040

Ra

e,

note: base map information is approximate, based on best available data (COS GIS)

0

JACKIN
THE BOX

L0 _ ) |

136" 0 P QuRo by
— _ TRE-88784 ‘*‘¥‘gﬁT o
- - _ _ _ QURO _
IRE 88750 TRE—88781 TRE- 86762 TRE-N/A TRE_88783 T — LEEL88785‘ TRE-88786  _ TRE—88787 — ~
0 QURO QUR QURO QURO AP T L AR ACPL TRE-88788
18.4” @ 15.9% 14.6" @ 1417 12.4” @ 14" @ ACPL
.Jl‘..l. 12" @
VLY, VA

— OP:

M

¢ S FISHER PL

RGN 1777070700077
w——QUROQ, —

LEGEND
SYMBOL

DESCRIPTION COST*

VL

N/A

N/A
N/A

KEEP / EVALUATE /
REMOVE

*Costs are planning-level estimates of ‘hard’ costs (excludes design, permitting, contingency), based on typical |
right-of-way work in City of Seattle. Actual costs will vary.

SIDEWALK REMOVAL INPLANTERSTRIP  $45 / LINEAR FOOT

DRIVEWAY REMOVAL
CURB BULB OPPORTUNITY

at intersections to improve crossings and provide more
planting area; along street to expand planter area;
excludes drainage adjustments

CURB RAMP UPGRADES

2 at each corner, as required

$1,500 / EACH
$100/ LINEAR FOOT

$20,000 / CORNER

REPLACE EXISTING/ADD NEW TREE

2:1 SDOT ratio for replacement

SHIM AND BEVEL AS NEEDED

$1,000 / TREE

$200 / EACH

FUTURE REPLACEMENT TREE $1,000 / EACH

consider replacing with more appropriate species

CURB REPLACEMENT OPPORTUNITY REQUIRES ROAD

expand planter area; remove/redesign parking; improve RECONSTRUCTION

pedestrian experience and safety

DRAINAGE ADJUSTMENTS $15,000 / CORNER

where needed due to curb ramps, curb bulbs, etc K E E P
MOBILIZATION OF CREWS $5,000 / PROJECT

CORRECTIVE PRUNING $750 / TREE

as needed to ensure health of trees, clearance, sight
lines, public safety, etc

INITIALASSESSMENT RESULTS

subject to further design and field conditions

|
|
|
S

H
|

WW%@%%wwwwwﬁ?w%wwwv

2.0 1.0 :
SCALE IN FEET

gzkzgzazawyawwézzabczzzz

N

<

\\- Bl

/%%%?%wgﬁ>%wznm/

o

KEEP

KING DONUT

TRE=N/A
ACPL

ACPL 11" @
W] /-
Wb 7]

TRE—-88789

BARTON
PLACE
(SHA)

KEEP EVAL

Page 2 of 5



@SDOT

Seattle Department of Transportation

‘o DESIGN COMPANY

N . '..'..'f
harrison design X{;,.,
landscape architecture , RL." (Y

" L o

EE » et
VACANT
PLANTER

'VACANT
PLANTER

VACANT
PLANTER

VETERINARY
HOSPITAL

9238

AQ/ |
£V
TRHH/ZO

QURY |

y’“;’/‘b ‘
&

9262

SAFEWAY
////////////’

o
< —
o 2}
™M [©)
~ [%2]
o

H* &)
14 1
> ©
o D ons
c S O3 RS st
< gL = & - 911%\ r— . h\
o M 3 ;O 5 2 el &= TR T S — S— O S S—  S— R —— ’ {fl’\‘? ']
2o 2t Sz 27 — . 2 O
s.9 GCJ 5 ) //// 277 77777 7//70/000070007
g 'E Eg 091 W w I . ¢
Se £t | P P PR W g
® o £ VE ! - - e _

1 < _
2 Q3 S TRE—89125 TRE-89126 TRE-89127
g 'E, &) § SoRo ugo A
0 2 < Z
o @© 5 =
n m C_U }% —_— doo)“
s M S5 c
0 = 3
Q S =z =
SO @ 2

c 2
|C_> la S g é LEGEND
8 Y O g | SYMBOL DESCRIPTION COST*

) I SIDEWALK REPLACEMENT @ TREE ~ $2,500 / TREE
ree i incroase, ro0 pruing, o amendment, gavel
——— SIDEWALK REMOVAL IN PLANTERSTRIP ~ $45 / LINEAR FOOT

O REPLACE EXISTING/ADD NEW TREE ~ $1,000 / TREE
2:1 SDOT ratio for replacement
000000 SHIM AND BEVEL AS NEEDED $200/ EACH
D FUTURE REPLACEMENT TREE $1,000 / EACH
consider replacing with more appropriate species

CURB REPLACEMENT OPPORTUNITY REQUIRES ROAD

//////// expand planter area; remove/redesign parking; improve  RECONSTRUCTION

pedestrian experience and safety

N/A DRAINAGE ADJUSTMENTS $15,000 / CORNER
where needed due to curb ramps, curb bulbs, etc

N/A MOBILIZATION OF CREWS $5,000 / PROJECT

N/A CORRECTIVE PRUNING $750 / TREE

as needed to ensure health of trees, clearance, sight
lines, public safety, etc

KEEP /| EVALUATE /  INITIALASSESSMENT RESULTS
REMOVE subject to further design and field conditions

2]0 1 IO (.) 2]0

SCALE IN FEET

*Costs are planning-level estimates of ‘hard’ costs (excludes design, permitting, contingency), based on typical
right-of-way work in City of Seattle. Actual costs will vary.

Page 3 of 5




@SDOT

Seattle Department of Transportation

‘o DESIGN COMPANY

harrison design

landscape architecture ,

SDOT Trees & Sidewalks Operations Plan | SvR # 13040

Beach - Rainier Ave S

Conceptual Recommendations

inier

Ra

KEEP

9504

LEGEND

SYMBOL DESCRIPTION COST*
C—— SIDEWALK REMOVAL IN PLANTERSTRIP ~ $45 / LINEAR FOOT
| - DRIVEWAY REMOVAL $1,500 / EACH

CURB RAMP UPGRADES $20,000 / CORNER

2 at each corner, as required

REPLACE EXISTING/ADD NEW TREE ~ $1,000 / TREE

2:1 SDOT ratio for replacement

SHIM AND BEVEL AS NEEDED $200/ EACH

FUTURE REPLACEMENT TREE

consider replacing with more appropriate species

CURB REPLACEMENT OPPORTUNITY REQUIRES ROAD

$1,000 / EACH

//////// expand planter area; remove/redesign parking; improve RECONSTRUCTION
pedestrian experience and safety
N/A DRAINAGE ADJUSTMENTS $15,000 / CORNER
where needed due to curb ramps, curb bulbs, etc
N/A MOBILIZATION OF CREWS $5,000 / PROJECT
CORRECTIVE PRUNING $750 / TREE
N/A as needed to ensure health of trees, clearance, sight K E E P K E E P R E M OV E
lines, public safety, etc
KEEP /| EVALUATE /  INITIALASSESSMENT RESULTS
REMOVE subject to further design and field conditions

*Costs are planning-level estimates of ‘hard’ costs (excludes design, permitting, contingency), based on typical
right-of-way work in City of Seattle. Actual costs will vary.

01 M
% / McDONALD’S ———
r%l S
‘” ‘ LN o s e ]
////////// 7 //////////// 0 /////////' A A , : A O e °
L7777 %,
T s Y W PRI
TRE— N/A TRE-N/A 95 g RA| IER AVE é aude w wQaUZ’Q o " )
i 6.7 @ o0 - - \—\—SJ;%O _ _ B B ~ 11.47 0 ' EL
%/ TRE—89148 . ¥E}E0789151 86%689149 s - QRUERE)SQ - FRE89F34— 5%%5_ - I| -

QURO

—a Q__ | L | —_l— ()] —.— Ta)l u

WAEHINGTON
FEDERAL

SUBWAY

S 3AV aNgg

:
N

1

note: base map information is approximate, based on best available data (COS GIS)

20 10 0 20

SCALE IN FEET

~

ENERGY
SYSTEMS

S 3AY ayeg

Page 4 of 5



LEGEND

(@,» SDOT SYMBOL DESCRIPTION __ COST*
e ] SIDEWALK REPLACEMENT @ TREE ~ $2,500/ TREE
Seattle Department of Transportation assume 30’ (15’ either side of tree); includes air spade,
tree pit increase, root pruning, soil amendment, gravel
o —— SIDEWALK REMOVAL IN PLANTER STRIP ~ $45 / LINEAR FOOT
¥ DESIGN COMPANY
- DRIVEWAY REMOVAL $1,500 / EACH
harrison design -+ Jf ’ CURB RAMP UPGRADES $20,000 / CORNER : 3
landscape “'°n'mc'u:_° ‘r:"l ‘L-'\": L1 2 at each corner, as required = ; . ".f-._ V- '.W‘ ga.‘ e,
s-nalr |
O REPLACE EXISTING/ADD NEW TREE ~ $1,000/ TREE : Uuts
2:1 SDOT ratio for replacement A
e00eo0o0oe SHIM AND BEVEL AS NEEDED $200 / EACH
D FUTURE REPLACEMENT TREE $1,000 / EACH
consider replacing with more appropriate species

CURB REPLACEMENT OPPORTUNITY REQUIRES ROAD
//////// expand planter area; remove/redesign parking; improve RECONSTRUCTION

pedestrian experience and safety

N/A DRAINAGE ADJUSTMENTS $15,000 / CORNER ; . ™
where needed due to curb ramps, curb bulbs, etc
N/A MOBILIZATION OF CREWS $5,000/ PROJECT K E E P KE E P KE E P KE E P
N/A CORRECTIVE PRUNING $750 / TREE
as needeq to ensure health of trees, clearance, sight RED’S
lines, public safety, etc ATTORN EY 9 4 3 2 9 4 5 6
- KEEP / EVALUATE /  INITIAL ASSESSMENT RESULTS AUTO
REMOVE subject to further design and field conditions SALON WVACANT
*Costs are planning-level estimates of ‘hard’ costs (excludes design, permitting, contingency), based on typical ‘
right-of-way work in City of Seattle. Actual costs will vary. c LEAN E RS

HONG KONG BEAUTY
SEAFOOD SUPPLY

9400

\

== 7 “ : Z TRE-
AR re
i W/gé%/ﬁ

(o)l
(o)}
) 7 - _— 3
WA ? R ’ %
: ! — e z
R ! - weEEI qURo MEXICAN <
’W 1" g = QURO 16.3" @ FOOD "
- 177 @

Beach - Rainier Ave S

Conceptual Recommendations

N \\ |

M

- — - gFDERBSgws@ / £ (/Ui
13.2” @ :-g——
T "'

LIS = g?gan

= ﬁ(_‘;'} s

=

=l KEEP | KEEP
krermaco | S . Rt TR M = | 8 ; 1=

inier

note: base map information is approximate, based on best available data (COS GIS)

SDOT Trees & Sidewalks Operations Plan | SvR # 13040

Ra

7
KEEP | KEEP | KEEP | KEEP | KEEP | KEEP

9401

—do — — —

c 2‘0 1 ‘0 (‘) 2‘0

SCALE IN FEET

Page 5 of 5






APPENDIXG

PUBLIC OUTREACH SUMMARY

TREES AND SIDEWALKS OPERATIONS PLAN
FEBRUARY 2015






City of Seattle
Seattle Department of Transportation
Trees and Sidewalks Operations Plan
Public Outreach Summary

Overview

The Seattle Department of Transportation initiated the process for the Trees and Sidewalks
Operations Plan in January 2014, with the plan finalized in July 2014. Over the course of the
seven month process, a number of discussions and meetings were held with key stakeholders
and the general public. This document summarizes the public involvement program that
supported the development of the Operations Plan.

Public Involvement Plan

A public involvement plan was established for the Trees and Sidewalks Operations Plan. This
plan was drafted by the consultant team, reviewed by SDOT, and finalized in February 2014.
The plan provided detail on the overall Trees and Sidewalks Operations Plan, as well as the
events and techniques that would be used to inform and engage the public in the process.

Corridor Case Studies

Three areas of the city were selected for corridor case studies. These areas offered a
representative sampling of various tree and sidewalk conditions, providing a wide-ranging
framework within which to test a new tree/sidewalk assessment process, as well as a palette of
possible tools to address tree and sidewalk conflicts. The corridors were located in the
Madrona, Lake City, and Rainier Beach neighborhoods.

Communication with the leadership of these communities began in January. Jennifer Wieland,
SDOT project manager, contacted the community councils in each location and offered to
present information at their regular meetings. Jennifer briefed the Madrona Community
Council, and also presented to both the Lake City and Rainier Beach Community Council
meetings. These presentations provided meeting attendees with the opportunity to learn more
about the project, the role of the case studies in the overall Operations Plan, and upcoming
public meeting opportunities to participate in the development of the Corridor Plan for each
community.

Seven public meetings were held in support of the Corridor Plans; three in Madrona and two
each in Lake City and Rainier Beach. Each series of meetings began with an overall introduction
to the need and purpose for the Operations Plan, the goals for the Corridor Plans, and the
schedule/key milestones for the process going forward. At subsequent meetings, attendees
were able to review the assessment process that will be used to evaluate tree health and
sidewalk conditions, as well as the “toolkit” of available options to both protect trees and repair

SDOT Trees and Sidewalks Operations Plan
February 2015 Page 1



sidewalks. Attendees were also asked to review and comment on the draft Corridor Plans
before they were finalized.

The meetings were advertised via postcards, email notifications, and posters placed in
neighborhood business establishments. Some 1600 postcards were initially mailed in Madrona,
over 700 in Lake City, and over 1000 in Rainier Beach. Email notifications were sent via the
Madrona, Lake City, and Rainier Beach Community Councils, in addition to other email lists
managed by SDOT and varying neighborhood groups.

Attendance at these meetings ranged from 3 to 20. The smaller group size allowed for in-depth
discussion and interaction between the SDOT/SVR team and community members. As noted in
each meeting report, the discussions were both positive and productive, enabling all involved
to learn from each other. The feedback provided by meeting attendees significantly informed
the development of the Corridor Plans and greatly benefited the contents of the overall
Operations Plan.

Website Presence and On-Line Surveys
In addition to the public meetings and presentations at the community councils, SDOT
maintained a website for the project throughout the duration of the planning process.

Presentations with Organized Groups

In addition to the community meetings held for each corridor plan, the SDOT/SvR team kept a
number of other groups regularly apprised of the planning process. Seattle’s Urban Forestry
Commission, Seattle Pedestrian Advisory Board, Commission for People with Disabilities and
Madrona Community Council were briefed on the project and asked to review the public draft
of the Operations Plan.

Stakeholder Engagement Related to the Citywide Operations Plan

A public draft of the SDOT Trees and Operations Plan was available for public review as a PDF or
a word document for the month of January 2015. In addition to posting on the SDOT blog and
on the project website, SDOT presented and received comments on the draft plan from the
Urban Forestry Commission, Commission for People with Disabilities, Seattle Pedestrian
Advisory Board and the Madrona Community Council. Public comments on the plan were also
received via email from the public. SDOT responded to individual comments via email and
revisions were made in this final version of the Operations Plan.
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