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EXECUTIVE
SUMMARY

What Do
We Have?

What Do
We Want?

How Are
We Doing?

How Do We
Get There?

and growing the community tree resource in the City of
Plano over the next 25 years. This includes improving tree
health, increasing species diversity, minimizing tree risks, and
identifying best management practices.
The planning process began with a comprehensive review of
current management practices. Also, analyses of the urban
forest to understand the composition, health, and condition
of the current tree resource. The UFMP recognizes and builds
upon the Plano Comprehensive Plan.

Plano’s community urban forest includes an estimated 1.7
million public and private trees. These trees are located in
open spaces, parks, right-of-ways, city facilities, and on private
property. The City of Plano is responsible for the management
of more than 28,000 public trees. Optimizing the urban forest
resource is important because trees serve as vital infrastructure
and provide many environmental benefits. An Urban Forest
Master Plan (UFMP) is a road map, which provides detailed
information, recommendations, and timelines to effectively
manage and grow a city's tree canopy. The structure of the
UFMP is based on understanding what we have, what we
want, how we get there, and how we are doing. This process
is known as adaptive management and is commonly used
for resource planning and management (Miller, R.W., 1988).
The adaptive management model provides an excellent
conceptual framework for the Plan because it provides a
reasoned and transparent call to action from an inventory of
existing resources.

WHAT DO WE HAVE?

The UFMP provides goals and actions for improving the urban
forest in Plano and provides a guide for managing, enhancing,

The results of the three studies informed Plano’s Urban
Forest Benchmark Values. The replacement value of Plano’s

This section details the existing conditions of the Urban
Forest and Urban Forest Management in Plano. Knowledge
of the urban forest was drawn from 3 separate studies; a
2014 ecosystem analysis, a 2007 public tree inventory, and a
2016 GIS canopy analysis (Map 1). In 2014, data from 224 field
plots located throughout the City of Plano were analyzed
using the i-Tree Eco model (Preservation Tree Sources, 2014).
This sample inventory process is a cost-effective method to
determine the composition and benefits of an urban forest.
Plano’s urban forest includes an estimated 1.7 million public
and private trees. In 2007, the City conducted a tree-bytree inventory of all publicly-managed trees. The inventory
identified approximately 28,000 community trees, comprising
less than 2% of the overall urban forest. Throughout the UFMP,
sections will clearly communicate when information is drawn
exclusively from one report.

urban forest is more than $1.6 billion. Along with an aesthetic
contribution, these trees provide valuable and critical services
to the community including benefits to air quality, water
quality, energy savings, wildlife habitat, and socioeconomics.
In total, Plano’s urban forest provides roughly $11.4 million in
environmental, economic, and infrastructure benefits every
year. In addition, the urban forest currently stores over 1.2
million tons of carbon, valued at $44 million. The 2015 urban
forestry services budget was $1.8 million.

PLANO BENCHMARK VALUES
Urban Forest
Number of All Trees

1.69 Million
Public Trees (2007)

Replacement Value of All Trees

28,405
$1.61 Billion

Species Diversity
Number of Unique Species

60

Prevalence of Top Ten Species

73%

Species Exceeding Recommended 10%

2

Benefits
Total Annual Benefit

$11.5 Million

Annual Per Tree Benefit

$7

Urban Tree Canopy Cover (Public and Private)
Overall Canopy Cover

21%

Impervious Surfaces

48%

Maximum Urban Tree Canopy

40%

Canopy Benefits (Public and Private)
Overall Carbon Storage

$44 Million

Annual Carbon Sequestration

$2.1 Million

Avoided Stormwater Runoff

$8.6 Million

Air Quality Benefits

$733,830

PLANO LAND COVER

EXECUTIVE SUMMARY

Impervious Surface
34.3%

Tree Canopy
21.0%

02

Open Water
0.7%

Pervious Surfaces
19.9%
Grass/Low-Veg.
24.2%

Map 1, Land Cover:
Plano's land cover was
mapped by 5 distinct land
cover classes. All areas
on the map that are blue
represent open water.
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“Another initiative to improve the
environmental quality of our community
is to establish and maintain an
abundant tree canopy. Trees create
shade, providing comfortable outdoor
pedestrian environments during hot
summer months and reducing energy
usage in buildings. A healthy tree canopy
can help lower higher temperatures
found in cities, often referred to as heat
islands… Having a tree canopy and green
spaces are critical to combating these
heat effects. Plano will protect open
spaces, conserve natural resources,
and maintain the city’s urban forest to
improve air quality and the health of
Plano’s citizens.”
– Plano Tomorrow Comprehensive Plan

WHAT DO WE want?

HOW DO WE GET THERE?

This section explains the key areas of focus as determined by
stakeholder and community input. This input was gathered to
determine the key areas of focus for this UFMP, including:
Growing a Healthy and Resilient Urban Forest
Branding and Outreach
Program Organization and Funding

This section identifies the goals that support the three areas
of focus by addressing existing conditions, challenges, and
opportunities. Vital components of the UFMP are:
Set and pursue canopy cover percent goals.
Adopt best management practices through oversight
and staff training.
Standardize and continually update pest-management
practices, especially in regards to the Emerald Ash Borer.
Establish a 4-7 year routine pruning cycle to inspect and
provide regular maintenance for all publicly managed
trees.
Create a program to remove and replace median trees
every 30-35 years.
Enhance and maintain the City urban forestry webpage.
Foster relationships to collaborate with volunteers,
nonprofits, city officials, businesses, citizens, and
researchers.

•
•
•

•
•
•
•
•
•
•

HOW ARE WE DOING?
This section provides a framework to evaluate forestry
programs. The success of the UFMP will be measured
through the effective implementation of priority actions, and
demonstrated through increased value and environmental
benefits in the community tree resource. Implementation of
the Plan requires continual monitoring, analysis, and revision.
Perhaps the greatest measurement of success for the UFMP will
be its level of success in meeting community and stakeholder
expectations for the care and preservation of the urban forest.

EXECUTIVE SUMMARY

Areas of Focus
Goals

Priority Actions

GROWING A
HEALTHY AND RESILIENT URBAN FOREST
• Standardize policies and best management

practices (BMPs)
• Continue to build a comprehensive urban forest
planting strategy

BRANDING AND OUTREACH
• Increase outreach, engagement, and education
to the Plano community
• Cultivate and nurture relationships with
business and corporate partners
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PROGRAM ORGANIZATION AND FUNDING
• Optimize Community Planning
• Identify funding strategies and opportunities
• Increase training resources for the urban
forestry staff
• Optimal organization of forestry staff
• Integrate data collection and record keeping
with planting, pruning, and tree removal

• Further develop policies and standards for pruning

• Further develop and maintain the urban forestry

• Update existing planning documents to align with

• Proactively inspect and maintain publicly managed

• Develop and present outreach activities that

• Collaborate with other city departments including

and general maintenance
trees

• Develop policies for vegetation and wildlife
protection

• Supplement stormwater and flood control

management strategies to recognize the value of
trees and canopy

• Develop a storm response plan
• Add remaining uninventoried trees to the City of
Plano tree inventory
• Create a planting plan
• Plant the right tree in the right place
• Create diverse landscapes that are sustainable in
the face of drought and climate fluctuations

• Identify and plan for threats to the urban forest

website

•
•
•
•

increase awareness and knowledge about trees
and the urban forest
Rebrand trees as community infrastructure
Develop a summary of the UFMP to serve as a userfriendly educational resource
Partner with community groups to raise tree
awareness
Identify potential private and corporate partners
for future tree plantings and urban forestry
outreach events

UFMP goals

engineering, transportation, utilities, planning,
economic development, public works, and
sustainability
• Participate in regional planning for the urban forest
• Foster relationships and facilitate collaboration
with volunteers, nonprofits, HOAs, and businesses

• Implement alternative construction and design
•
•
•
•
•

standards for planting sites to optimize tree
maturation
Match funding to desired level of service for urban
forestry management
Identify existing and new opportunities for funds to
expand and grow urban forestry programs
Train all contractors and in-house crews engaged in
tree care with most current industry standards
Restructure park trees to fall under authority of
forestry team
Optimize data input and database utility in urban
forestry management
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Introduction
Plano’s Parks and Recreation, Planning, and Engineering
departments were established in 1968. Several parks host
historic trees that have been preserved since pre-settlement
days. Urban forest management is the responsibility of Plano's
Urban Forester, a full-time employee in the Department of
Parks and Recreation.

Scope & Purpose
The purpose of the Urban Forest Master Plan (UFMP) is to
provide a guide for managing, enhancing, and growing
Plano’s community tree resource over the next 25 years. The
plan also includes goals for long-range planning to promote
sustainability, species diversity, and greater canopy cover.
Community trees are publicly-managed trees along streets, in
parks, and at City facilities. The UFMP delivers individual time
frames for different urban forest elements.
The UFMP also considers private trees because they contribute
significantly to Plano’s livability and environmental quality.
With a significant number of large corporate campuses, private
tree management is especially important for Plano. Through
expansion or relocation, 27 companies created approximately
2,167,200 square feet of office space and added 8,308 new
employees in 2015. Because of Plano’s importance as a center of
industry, collaboration with these corporations is necessary to
enhance urban tree canopy across the community. Therefore,
the UFMP aims to:

•
•
•
•
•
•

Identify best management practices that support the
health, benefits, and safety of the community tree
resource
Promote community engagement and advocacy for the
urban forest
Develop a cohesive organizational structure to facilitate
collaboration among all urban forest managers
Nurture an ethic of stewardship for the urban forest
among City staff, community organizations, businesses,
and residents
Increase health and resiliency of the urban forest by
improving species diversity, and managing pests and
invasive species
Identify baseline metrics and clear goals for urban forest
managers

The UFMP includes both long- and short-term actions in support
of these ends. The plan provides specific goals and actions for
managing community trees, preserving and increasing canopy
cover, and improving community outreach.

Community
The City of Plano is located in Collin and Denton Counties,
twenty miles northeast of downtown Dallas, Texas. The City
of Plano is located in the humid subtropical climate zone,
with an average annual rainfall of 38 inches. The maximum
average precipitation occurs in May. The average January
low temperature is 34 degrees Fahrenheit, and the average
August high temperature is 95 degrees Fahrenheit. Plano's
urban forest endures extreme summer heat as well as winter
flooding, wind, and hail storms.
Plano is located in the Texas blackland prairies, a temperate
grassland ecoregion that runs roughly 300 miles from the Red
River in North Texas to San Antonio in the south. The soil of the
blackland prairies, ideally suited for farming, contains black or
deep dark-gray alkaline clay which is further blackened by char
from wildfires and controlled burns. The blackland prairies
were shaped by frequent wildfires and plains bison. Wildlife is

varied and includes bobcats, fox, frogs, lizards, rattlesnakes,
possums, coyotes, white-tailed deer, and striped skunks.
Managers strive to manage prairie wildlife in the context of a
developed urban environment.
Plano has a well-earned reputation as a highly desirable
principal city in the Dallas-Fort Worth Metroplex. Plano
provides residents and visitors with an expansive selection of
antique shops, boutiques, outlet malls and large indoor malls.
Plano also has quick access to many nearby amusement parks
and museums. In addition, Plano contains over 4,000 acres of
green space for picnics, swimming, golf, and tennis. The park
system is laced with nearly 80 miles of hiking and biking trails.

Plano History
Incorporated in 1873, the first pioneer to settle in the Plano area
was McBain Jameson, who was issued a conditional certificate
on January 2, 1840. The city was incorporated in June, 1873,
and the town's first official mayor was C.J.E. Kellner. By 1874,
the population of Plano reached over 500. Buildings and
business flourished in the 1880's as the city became known for
a wide array of goods and services.
From 1900 to 1960, Plano averaged an increase of about 400
new residents per decade. By 1960 the Plano population had
reached 3,695. Factors contributing to population increase
included the growth of Dallas and migration to the Sun Belt.
By 1970, the population of Plano had grown to 17,872, and by
1980, it had exploded to 72,000. During the 1980s, many large
corporations moved their headquarters to the city, including
J. C. Penney and Frito-Lay, which encouraged further growth.
Today, 15 private companies in Plano employ over 1,000
employees each. These corporate campuses offer a rich
opportunity for increased tree canopy through sustainable
landscaping.
By 2000, the population grew to 222,030, making it one of the
largest suburbs of Dallas. Today, Plano is surrounded by other
municipalities and can no longer expand in area. There is little
undeveloped land within city limits.

Introduction
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Recent Environmental Recognition
2016

•
•
•
•
•
•

1st Place, Governor’s Community Achievement Award (Population category over 180,001),
Texas Department of Transportation & Keep Texas Beautiful, $310,000 Landscape Award
2016 National Environmental Health Association (NEHA) Excellence in Sustainability
Award Winner: City of Plano, Environmental Health & Sustainability Department
TXDOT/KTB - best grassroots environmental programs. $310,000 Landscape Award
1st Place – Live Green in Plano - Keep Texas Beautiful Government Awards – City –
Population over 40,000
Water Conservation and Reuse Award in the Large Utility Indirect category – Texas
Chapter of American Water Works Association - For online learning module on Sprinkler
Repair
WaterMark Award – Honorable Mention - For online learning module on Sprinkler Repair

2015

•
•
•
•
•
•
•

1st Place, National Community Improvement Award: Litter Education, Keep America
Beautiful
Partner of the Year (2014-15), Air North Texas/North Central Texas Council of Governments
1st Place, "Doo the Right Thing" pet waste campaign, Keep Texas Beautiful
1st Place, Live Green in Plano News, Print Media Award, Keep Texas Beautiful
3rd Place (Population Category 150,000+), Governor's Community Achievement Award
STAR Communities - 4 STAR Rating
Erin Hoffer, Volunteer in Plano Supervisor of the Year, City of Plano VIP

1st Place, Governor’s Community Achievement Award, Texas Department of
Transportation & Keep Texas Beautiful, $310,000 Landscape Award

2014

•
•
•

John Reas - Volunteer of the Year Award, Keep Texas Beautiful
2nd Place, Distinguished Greenscape Project, North Texas Corporate Recycling
Association (NTCRA)
Outstanding Achievement in Advertising Award (2013-14), Air North Texas/North Central
Texas Council of Governments

2013

•
•
•

Green Ribbon Award, Environmental Education Center - LEED Public Project of the Year,
USGBC North Texas Chapter
1st Place, ECO Teens - Live Green in Plano, Civic Organization Program Award, Keep Texas
Beautiful
Outstanding Outreach Award (2012-13), Air North Texas/North Central Texas Council of
Governments

2016 National Environmental Health Association (NEHA) Excellence in Sustainability Award
Winner: City of Plano, Environmental Health & Sustainability Department
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Urban Tree

Canopy

Benefits
Calculating Tree Benefits
Communities can calculate the benefits of their urban forest by
using sample data in conjunction with the USDA Forest Service
i-Tree software tools. This state-of-the-art, peer-reviewed
software suite considers regional environmental data and
costs to quantify the ecosystem benefits
unique to a given urban forest resource.
Individuals can calculate the benefits
of trees to their property by using the
National Tree Benefit Calculator (www.
treebenefits.com/calculator) or with
i-Tree Design (www.itreetools.org/
design).

Trees and forests improve water quality and decrease water
pollution carried to local rivers and streams. Trees affect these
impacts to stormwater runoff through:
Interception
Increasing soil capacity and rate of infiltration

•
•
•

Reducing soil erosion

Trees intercept rainfall in their canopies which reduces and
thus slows runoff. In addition to capturing stormwater, canopy
interception lessens the impact of raindrops on bare soils. Tree
roots can also increase the capacity and rate of soil infiltration.
Through interception and soil infiltration, flow and volume of
stormwater runoff is reduced. This mitigates sediments and
other pollutants from entering the local waterways and helps
reduce the strain on engineered stormwater infrastructure.

While perhaps the most difficult to quantify, the aesthetic
and socio-economic benefits from trees may be among their
greatest benefits, including:
Beautification, comfort, and visual appeal
Shade and privacy
Wildlife habitat
Creation of a sense of place and history

•
•
•
•

Commercial landscaping that includes trees creates positive
economic benefits for retailers and customers. There is
documented evidence that trees promote better business
by stimulating more frequent and extended shopping and a
willingness to pay 11% more for goods (Wolf, 2007).

Urban trees improve air quality in 5 fundamental ways:
Reducing particulate matter (dust)
Absorbing gaseous pollutants
Shade and transpiration
Reducing power plant emissions

•
•
•
•
•

Increasing oxygen levels

Trees protect and improve air quality by intercepting particulate
matter (PM10), including dust, ash, pollen, and smoke. The
particulates are filtered and washed harmlessly to the ground.
Trees and forests absorb harmful gaseous pollutants like ozone
(O3), nitrogen dioxide (NO2), and sulfur dioxide (SO2). Shade
and transpiration reduces the formation of O3, which is created
during higher temperatures. By reducing energy needs, trees
reduce emissions from the generation of power. And, through
photosynthesis, trees and forests increase oxygen levels.

Introduction

Urban trees and forests modify climate and conserve energy in
three principal ways:
Shading dwellings and hardscape
Transpiration
Wind reduction

•
•
•

Shade from trees reduces the amount of solar heat absorbed
and stored by impervious surfaces, thus reducing the heat
island effect, (an increase in urban temperatures relative to
surrounding locations). Through shade and transpiration,
trees and other vegetation within an urban setting modify
the environment and reduce heat island effects. Temperature
differences of more than 9°F (5°C) have been observed between
urban areas with and without canopy cover (Akbari et al, 1992).

Trees and forests reduce atmospheric carbon dioxide (CO2) in
two ways:
Directly, through growth and carbon sequestration
Indirectly, by lowering the demand for energy

•
•

Trees and forests directly reduce CO2 in the atmosphere
through growth and sequestration of CO2 in woody and foliar
biomass. Indirectly, trees and forests reduce CO2 by lowering
the demand for energy and reducing the CO2 emissions from
the consumption of natural gas and the generation of electric
power. Greenhouse gases (GHGs) absorb infrared radiation
from the sun and trap this heat in the atmosphere, increasing
the temperature of the Earth’s surface. Thus, trees are vital to
the management of GHGs and planetary temperatures.

Research shows that access to natural greenery at care facilities
has a positive impact on hospital patients. Patients recovering
from surgery showed reduced reliance on medication and
quicker recovery when their recovery room had a view of trees
(Ulrich, 1984). Patients with plants in their room displayed less
fatigue, pain, and anxiety, and shorter hospitalization times
in a more recent study (Park, 2009). Research from Columbia
University found childhood asthma rates were highest in cities
where tree density was lowest. The rate of asthma fell by 25%
for every extra 340 trees per square kilometer.

Crime
A 2012 study of crime, such as burglary and vandalism, by
Donovan and Prestemon found that trees in the public right-of
way were associated with lower crime rates as long as the trees
did not obstruct lines of sight for security and law enforcement
personnel. This study reinforced similar findings by Kuo and
Sullivan in 2001, whose study focused on inner-city areas. The
authors speculated the trees indicated to criminals the house
was better cared for, and therefore, subject to more effective
authority than a comparable house with fewer trees.

Walkability
Trees provide shade, windbreaks, natural aesthetics, and clean
air for recreation which offers community members options to
engage in regular physical activity for recreation. Texas has the
nineteenth highest adult obesity rate in the nation at 31%, up
from 21.7% in 2000 and 10.7% in 1990 (TAH 2015). This puts
residents at increased risk of chronic diseases, costing billions
of dollars in annual medical costs. Short-term, regular, physical
activity is associated with a significant reduction in health
risks, even when there is no apparent loss in mass (Ross, 2008).
Neighborhood character has a significant effect on residents’
physical activity, with nearby parks and abundant green space
linked to healthier residents (Maas, 2006).

08

09

What Do We Have?
of this magnificent tree and recognized the history of the land
surrounding it at Plano’s 2002 Arbor Day Celebration.

?

WHAT
DO WE Have

History Of Urban Forestry In Plano
The “Quincentennial” bur oak tree symbolizes the value of
forestry in Plano. Located in the Southeast section of Bob
Woodruff Park, Plano’s “Quincentennial” bur oak tree is the
largest and oldest tree in the City of Plano. The section of Bob
Woodruff Park where the tree resides is historically subject to
flooding; therefore, no private structures were ever built. While
many trees on the property were harvested for timber, the bur
oak tree was spared. The citizens of Plano celebrated the life

Plano’s “Quincentennial” bur oak tree is approximately 90 feet
tall, 186 inches in circumference, and has a crown spread of 80
feet. The tree was originally designated as the “Bicentennial”
tree in 1987 and was recognized as an important part of Plano’s
heritage. In February 2002, the tree was registered with the
Dallas Historic Tree Coalition.
In July 2006, strong winds ripped an enormous limb off the bur
oak. Seizing the opportunity to understand more about the
mighty oak, samples were sent to the University of Texas at
Arlington. Researchers concluded that the limb was 226 years
old, which led them to calculate that the tree has probably
lived for more than 500 years.
Parks, such as Haggard Memorial Park, have long been
important components of Plano’s urban forest. On May 21,
1925, the Plano Lions Club announced plans to secure a
park site in the downtown area, made possible by a sizable
donation from the Saigling family with improvements paid for
by the Haggard family. In recognition of this contribution, the
park was named Haggard Memorial Park. A formal dedication
occurred on April 15, 1928.
In 1968, Plano established the Parks, Planning, and Engineering
Departments. In 1972, the City of Plano and the school district
jointly hired a consultant to develop a master plan to record

~1500
“Quincentennial” bur oak

schools and park facilities. This joint approach helped the
Plano Parks and Recreation Department to earn the Outdoor
Recreation Achievement Award from the U.S. Department of
the Interior for unique city/school approach to park sites in
1978. The following year, 1979, the Plano Parks and Recreation
Department received the National Gold Medal from the
National Recreation and Park Association.
In December 1987, a new city manager was hired. From his
previous city in West Virginia, the city manager brought the
Tree City USA concept to Plano, organizing the celebration of
Arbor Day. The first Arbor Day celebration in Plano occurred
in 1989. Since then, a tree has been planted every year in
celebration of Arbor Day.
The City of Plano was first designated a Tree City USA in 1989
and has maintained this accreditation for 27 years, as of
June 2015. In cooperation with the National Association of
State Foresters and the USDA Forest Service, the Tree City
USA Growth Award is granted to recognize environmental
improvement and encourage higher levels of tree care
throughout America. This award not only recognizes
achievement, but also communicates new ideas and helps
the leaders of all Tree City USAs develop a plan for improving
community tree care. A community may be eligible for the Tree
City USA Growth Award if it is a Tree City USA for at least two
consecutive years and has spent at as much or more on its

1968
Parks & Recreation, and

tree sprouts, in what will be
Bob Woodruff Park.

1989
Plano is first designated a

Planning & Engineering
Departments are founded.

1928
The formal dedication of
Haggard Memorial Park.

Tree City USA in 1989.

1978
Plano wins Outdoor

Recreation Achievement
Award from the U.S.
Department of the Interior.

What Do We Have?
community forestry program in the second year as it did in the
first. Plano received Growth Awards in 1996, 1997, 1999, 2000,
2001, and 2003.
The City of Plano hired their first urban forester in early 1996.
Funding this new full-time role was provided in part by a
Texas Forest Service matching grant, which was awarded to
communities seeking to create urban forester positions. The
grant was contingent upon formalizing a tree ordinance, so the
City of Plano established its Tree Protection Ordinance in 1998.
Establishing this ordinance was the first major responsibility
for Plano’s urban forester. Other responsibilities included
fielding questions from the public, managing tree-planting
projects, moving an existing Tree Farm to Oak Point Park, and
running the Adopt-A-Tree Program. Due largely to these efforts,
the Plano Parks and Recreation Department received the Texas
Recreation and Parks Society’s Gold Medal Award in 1996, and
continued their Tree City USA status.
The second urban forester in Plano’s history was hired in 1999.
Among many quantitative and data management goals and
responsibilities, this urban forester spearheaded the effort to
create a tree inventory. This included the use of software such
as Mobile Community Tree Inventory Utility (MCTI, an i-Tree
application) which collected information about 6,600 trees in
Plano’s street medians. The forester trained volunteers in the
Citizen Forester program to collect MCTI data with PDAs. The

use of volunteers to supplement inventory efforts has proven
to be a valuable resource in public tree management. With the
aid of a matching grant from the Texas Forest Service, a GISbased tree inventory was created with a custom data dictionary
built with CITYgreen v5. Equipped with this comprehensive
tree inventory, the City of Plano reached out to experienced
foresters for appraisal input, and was able to put a value on
their tree resource. Plano contributed this tree inventory data
for the development of the i-Tree regional canopy study, which
prioritized planting areas.

2011
Increasing emphasis on the

Texas Recreation and Parks
Society Gold Medal Award.

1996
The City of Plano receives

its first USDA Forest Service
Growth Award.

using trees and plants for bio-retention to reduce storm water
mitigation. She initiated the tree purchase price agreement
with local nurseries to begin a replacement tree planting
program with the Parks Districts and has initiated multiple tree
planting projects in the parks and medians. Partnered with the
Texas Trees Foundation and local corporations to reforest Bob
Woodruff Park.

In 2008, Plano hired the third urban forester in their history. This
urban forester further developed the existing tree inventory
data. In addition, he developed tree inspections, emphasized
risk reduction, and directed many park tree planting projects.
Plano’s fourth urban forester, in 2011, coordinated closely with
tree crews to develop professional skills and credentials. She
became the public face for urban forestry which made tree
management and tree care issues more visible. This forester
also strengthened the organizational relationship between
parks and forests staff. This allowed the city to more cohesively
manage the tree resource. The current Plano urban forester
came aboard in 2014 and has initiated the development of
the i-Eco Study, initiated the Urban Tree Canopy Assessment
(UTC), and Urban Forest Master Plan (UFMP). This forester also
initiated green infrastructure opportunities in Plano’s Parks

1996
Plano Parks & Rec wins the

professional development
of tree crews.

1998
City of Plano establishes its
Tree Protection Ordinance.

10

2014
Completion of the i-Eco

Study of the Plano Urban
Forest.
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What Do We Have?

•
•
•

Urban Tree Canopy
An Urban Tree Canopy Assessment (UTC) provides a bird’seye view of the entire urban forest, and identifies canopy,
impervious, and other land cover classes. This helps managers
understand several factors about the county’s land cover,
including:
Quantify and map the distribution of the city's existing
tree canopy
Identify high priority planting sites
Discover geopolitical patterns in canopy distribution

•
•
•
•

Quantify annual benefits trees provided by trees

The City of Plano currently encompasses a total area of 72.1
square miles (46,167 acres), of which 15.1 square miles (9,669
acres) are tree canopy. Plano includes 28.6 square miles (18,292

Land Cover Classes
Land Cover Class
Tree Canopy
Impervious Surfaces
Grass/Low-Veg.
Bare Soil
Open Water
Total

Acres
9,669
15,823
11,191
9,166
319
46,167

acres) with the potential to support tree canopy. The following
information characterizes land cover within the City of Plano:
20.9% of Plano is covered by tree canopy (9,669 acres)
39.6% canopy potential
Potential preferred planting sites on pervious surfaces
(8,624 acres) and the existing canopy (9,669 acres)
Plano’s canopy provides $11.4 million in annual
environmental benefits
The tree population annually removes 331.47 tons of air
pollution, valued at $734,000
Sequesters 58,549 tons of carbon (a $2.1 million value)
Trees help Plano avoid nearly 870 million gallons of
stormwater runoff (valued at $8 million)

% of Land Cover
20.94
34.27
24.24
19.85
0.69
100%

33% of park and open space areas. The assessment identified
an additional 1,139 acres of potential plantable area, indicating
that park and open space areas have the potential to support a
total of 60% tree canopy cover.

•
•
•
•

Understanding the location and extent of tree canopy is key to
developing and implementing sound management strategies
that promote the sustainability of Plano’s urban forest resource
and the benefits it provides. The data, combined with existing
and emerging urban forestry research, enable managers to
strike a balance between urban growth and tree preservation
and aids in identifying and assessing urban forestry
opportunities. Spatial understanding of the past, present, and
potential for tree canopy is a valuable tool to help managers
align urban forestry management with the community’s vision
for the urban forest.
In 2016, the Davey Resource Group analyzed Plano’s canopy
cover by council district, parks, and land use. Plano is divided
into 4 Council districts and overall, each council district has a
canopy cover greater than 19% (Map 2).
District 4 has the highest canopy cover (23%) followed by
District 1 (22%), District 2 (20%), and District 3 (19%). By area,
District 1 has the most acres of tree canopy (2,995 acres).
Among the 70 neighborhoods in Plano, the mean land acreage
is 650.10, with a median acreage of 643.70. The mean tree
canopy land cover of these neighborhoods is 21.35%, with a
median tree canopy land cover of 20.95%. On average (mean),
Plano neighborhoods have 121.44 preferred planting acres
available for further tree canopy. Overall, tree canopy covers

Monetary Environmental Benefits
Benefit

Value ($) % of Total Benefits

CO, NO2, and SO2
PM10
O3
CO2 Sequestered
Stormwater Runoff Avoided
Total

24,150
319,213
390,467
2,118,428
8,606,600
$11,458,858

0.21
2.79
3.41
18.49
75.11
100%

CO, NO2,
and SO2
0.2%
Stormwater Runoff
Avoided
75.1%

PM10
2.8%

CO2
Sequestered
18.5%

O3
3.4%

PLANO LAND COVER By City Council District
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Map 2, Council District Canopy: Plano was mapped
by the percentage of tree canopy cover relative to the
total area of city council districts.
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Forest Fragmentation
Forest fragmentation analysis can help managers understand
the spatial distribution and connectivity of urban forests
(Map 3). Fragmented forests can significantly affect plant and
wildlife populations, forest biodiversity and health (Nowak
et al. 2005). Most of Plano's urban forest is patch forest. This
finding is logical because Plano is located on prairie which
originally had a minimal tree presence. As explored later in this
report, several of the most populous tree species in Plano are
non-native to the Plano/Dallas-Fort Worth area. Because of it's
prairie origins, Plano is unique relative to other communities
because the arrival of humans and urban development led to
an increase of trees.
Strategic planting near core areas can greatly benefit forest
ecosystem function and increase wildlife habitat and corridors.
The analysis found that Plano's urban forest includes the
following:
8,818 acres (91.2%) of Patch Canopy: Tree canopy of a
small-forested area surrounded by non-forested land
cover. An example would be street trees, surrounded
completely by the built environment.
821 acres (8.5%) of Perforated Canopy: Tree canopy
that defines the boundary between core forests and
relatively small clearings (perforations) within the forest
landscape.
29 acres (0.3%) of Core Canopy: Tree canopy that exists
within and relatively far from the forest/non-forest
boundary (i.e., forested areas surrounded by forested
areas).
0 acres (0%) of Edge Canopy: Tree canopy that defines
the boundary between core forests and and large nonforested land cover features. When large enough, edge
canopy may appear to be unassociated with core forests.

•
•
•
•

The wildlife of Plano requires especially careful attention
because the native wildlife is originally adapted to the historical
prairie environment.

PLANO Forest Fragmentation

What Do We Have?
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Map 3, Forest Fragmentation: Plano's existing
UTC fragmentation was analyzed to discover the
distribution of canopy. Often, the health and diversity
of the overall canopy will vastly improve by creating
linkages between multiple patches of forest.
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PLANO Canopy Cover By Park
Map 4, Park Canopy: Plano's parks were mapped by
the percentage of tree canopy cover relative to the total
area of parks.

What Do We Have?

Tree Canopy In Parks

Maximizing Benefits

Land Cover was assessed for 84 parks covering 4,208 acres in
Plano (Map 4). The parks include those managed by government
agencies and by private entities such as nature preserves,
museums, and golf courses. Parks and open space areas
contain a 33% tree canopy cover with the potential to support
60% tree canopy cover. Planting additional trees in parks and
open space can be an efficient way to increase overall citywide
tree canopy cover because there is often existing irrigation and
ongoing maintenance resources.

An urban forest is a living and dynamic resource, which
changes over time in response to its environment. The health
and stability of the urban forest can be influenced by many
factors including pruning, irrigation, climate fluctuations,
emerging pests and disease, as well as development and new
tree planting.
Annual benefits are based on the composition (size of trees,
number of trees, condition, and species) of the current
inventory. Maximizing the use of available planting space by
gradually increasing the stocking level will increase the overall
benefits over time. Where space allows, every effort should be
made to plant large-stature species as greater canopy cover
and density are the key drivers of environmental benefits.
In addition to filling vacant planting sites, it is important to
plan for the replacement of existing mature trees and species
that are being phased out of the inventory.

Sustainability
A sustainable urban forest is more resilient to pests, disease,
and climate fluctuations, and as a result, healthier and more
cost effective. As urban forests evolve over time, managers
revise species recommendations based on past performance
and emerging prospects. Because trees are relatively longlived organisms, urban forests are often a combination of welladapted, high-performance species mixed with some species
that may have proved less desirable.
Proactive urban forest managers often phase under performing
species off the plant palette in favor of established performers,
and promising new cultivars. In some cases, less desirable
species are identified and systematically, strategically removed
as they reach the end of their useful lives.
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Planting native and adapted species is a good strategy for
building a sustainable urban forest. The urban environment
presents many challenges to tree health, including restricted
planting sites, poor and compacted soils, pollution, and
water limitations. Selecting the appropriate species can help
control maintenance costs, reduce damage to infrastructure,
and manage the need for pest and disease control measures.
A diverse population can significantly increase overall
performance and resiliency in the urban forest. While it
may seem reasonable to rely heavily on native species, it is
important to recognize that no species is native to the urban
environment. Selecting the “right tree for the right spot”
requires consideration of multiple factors, including site and
soil characteristics, irrigation infrastructure, landscape goals,
and tree density.
A diverse population can help to minimize detrimental
consequences in the event of storms, drought, disease, pests,
or other stressors that can severely affect an urban forest and
the flow of benefits and costs over time.
There is a widely accepted rule that no single species should
represent greater than 10% of the total population, and no
single genus more than 20% (Clark et al, 1997). At the species
level, both cedar elm (Ulmus crassifolia, 12.82%) and common
hackberry (Celtis occidentalis, 11.55%) exceed this standard.
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Public Trees
A 2007 public tree inventory collected information on all 28,405
public trees in Plano. This 2007 inventory data only includes
public (city-managed) trees. Thus, the 2007 inventory includes
only trees that are subject to maintenance and management
by the City of Plano. These public trees were inventoried to
determine species, condition, diameter, type, and height.

Health & Condition

Tree Type

Two thirds of the inventoried trees are in “good” condition
(18,888), and a quarter were categorized as being in “fair”
condition (7,738). Only approximately 7% of inventoried trees
categorized as poor or in need of removal.

24,423 of the 28,805 inventoried trees (86%) are deciduous,
while 2,073 (7.3%) are evergreen. Increasing the proportion of
evergreen trees will foster more shade and wind-breaks in the
fall and winter seasons, and yield positive impacts on building
energy use, and walkability.

Tree Health & Condition

Tree Type

Species
The most common species of tree were cedar elm (3,642),
common hackberry (3,280), and crape myrtle (2,781). Together,
these three tree species represent over a third of all trees in
the 2007 public tree inventory. Both the cedar elm and the
common hackberry exceed the 10% recommended threshold.
Future tree planting efforts should diversify species selection
to mitigate risk of impacts to the urban forest resource.

Fair
27.2%

Total Quantity
3,642
3,280
2,781
2,617
1,906
1,601
1,306
1,236
825
819
8,392
28,405

% of All Trees
12.82
11.55
9.79
9.21
6.71
5.64
4.60
4.35
2.90
2.88
29.54
100%

Evergreen
7.3%

Good
66.5%

Most Common Public Tree Species
Common Name
Cedar Elm
Common Hackberry
Crapemyrtle (Indico)
Red Oak
Live Oak
Bald Cypress
Ash
Pecan
Chinese Pistache
Bradford Pear
Other Species
Total

Deciduous
86.0%

Poor
5.7%

Semi-Evergreen
6.7%

Remove
0.5%

Public Tree Health Condition
Health
Good
Fair
Poor
Remove
Total

Quantity
18,888
7,738
1,628
151
28,405

Public Tree Type
% of All Trees
66.50
27.24
5.73
0.53
100%

Type
Deciduous
Evergreen
Semi-Evergreen
Total

Quantity
24,423
2,073
1,909
28,405

% of All Trees
85.98
7.30
6.72
100%
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Tree Height

DBH

Trees were cataloged into 3 different height categories; based
on the mature stature of that tree species. Inventoried trees
with no height data were labeled as “no info”. Of all inventoried
trees, 71.47% were categorized as “Large”.

The vast majority of the inventoried trees (71.06%) have a 10
inches diameter at breast height (DBH). Of all the inventoried
trees, only 62 (less than a quarter of a percent) had a DBH over
40.5 inches.

Tree Diameter at Breast Height (Inches)

Public Tree Diameter at Breast Height
Tree Height

DBH
0-10 in
10.5-20 in
20.5-30 in
30.5-40 in
40.5+ in
Total

Medium
12.3%
Large
71.5%

Quantity
20,185
6,521
1,305
332
62
28,405

Small
15.9%

30.5-40 in
1.2%
40.5+ in
0.2%

% of All Trees
71.47
12.33
15.90
0.30
100%

Actual

30

%

Public Tree Height
Quantity
20,300
3,503
4,517
85
28,405

20.5-30 in
4.6%

0-10 in
71.1%

Current vs Ideal DBH Class

No Info
0.3%

Height Class
Large
Medium
Small
No Info
Total

10.5-20 in
23.0%

% of All Trees
71.06
22.96
4.59
1.17
0.22
100%

40

20
10
0

DBH Class
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Ideal
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Existing Urban Forest Practices
Plano manages the urban forest through a coalition of public,
private, non-profit, and community partners. The existing
management framework below describes the budget structure,
staff training, maintenance practices, and tree acquisition
components of the urban forestry program in Plano.

Street Trees
Plano’s government has a policy that requires streets to be
convenient and comfortable for all users of ages and abilities.
Elements include street trees and sidewalk furnishings that
increase shade increase walkability, pedestrian safety, better
air quality, and reduced heat island effects.

Tree Management
BUDGET
Stable and predictable funding is critical to effective and
efficient management of the urban forest. Over-mature trees
require more frequent inspection and removal of dead or dying
limbs to reduce the risk of unexpected failure. A stable budget
allows urban forest managers to program the necessary tree
care at the appropriate life stage when it is most beneficial and
cost effective.
The City spent $1,834,298 in 2015 to care for the urban forest
resource. This represents 0.37% of the overall 2015 municipal
budget ($496,471,089). In 2015, Plano spent 59% of the urban
forestry budget on labor, and 19% on median renovations.
Research by the American Public Works Association revealed
that the average percentage of total municipal budget allocated
to tree management was 0.3%. At 0.8%, Plano’s percentage is
significantly higher than the national average. Plano’s urban
forestry budget is $6.66 per capita, which is more than the
$5.83 national average discovered by the National Arbor Day

Foundation. The Plano urban forest produces $11,458,858
in environmental benefits and is maintained with an annual
budget of $1,834,297, which represents a 6.25x return on
investment.
Plano has a history of successful grant proposals, which
provide additional funds for tree planting, management, and
preservation. Recently, Plano won the Governor’s Community
Achievement Award.

Staff and Training
Plano’s public trees are primarily maintained by the Parks and
Recreation Department. Currently, Plano does not require
the maintenance and support crews operating on trees to be
ISA certified. In 2015, 85% of public trees were maintained by
Plano employees, while 15% were contracted workers.

Plano Municipal Budget

Currently, landscape maintenance workers prune small trees
in Plano, but there is no formal training on structural pruning.
Stakeholder interviews with department superintendents and
district supervisors emphasized the need for uniform training,
especially structural pruning. The maintenance industry
experiences significant employee turnover, so continual
training is vital to protect Plano’s urban forest.

Tree Maintenance Practices
Proactive management and pruning cycles were high priority
topics. Superintendent stakeholders estimated that current
tree maintenance is roughly 95% reactive. Approximately 70%
of service requests are reported by the public. Pruning cycles
for median trees occur roughly every 2 years. Whereas pruning
cycles for park trees occur roughly every 3-5 years. Most of the

Plano Urban Forestry Budget

Median Renovation
$350,000
19%

All Other Departments
$214,619,695
99.2%

Labor and Personnel
$1,036,698
57%
Forestry
$1,828,324
0.8%

CIP Average
$200,000
11%
Equipment
$141,626
8%
Tree Replacement
$100,000
5%
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pruning is for clearing purposes based on code requirements.
Maintenance enforcement of private trees are reactive, based
on public request.
Maintenance is important at all stages of tree life, but is
especially critical for young trees. For instance, young trees
benefit greatly from early structural pruning and training.
Minor corrections, such as removing double leaders or crowded
branches, can be conducted at ground level with minimal cost
when a tree is young. However, if left unattended, defects
can evolve into very expensive structural issues and increase
the risk of failure as trees mature, at which point it may be
impossible to correct the issue without causing greater harm.
Plano has an abundance of median trees, many of which were
planted in the 1990s. These trees initially thrived, but many are
becoming too large for the soil footprint of the median. Due
to increasingly frequent maintenance requests, tree removal
may be the most prudent option. Currently there is no plan for
the removal and replacement of median trees. Stakeholders
proposed that median trees be treated as a crop which is
harvested approximately every 35 years. Potential uses
abound on how to make use of these trees: create bark chips
for playgrounds, donate the wood to a local non-profit such as
Habitat for Humanity, and more.
No Standard Operating Procedure (SOP), Inspection Program
(IP), or Priority Operation Flow Chart (POFC) presently exist.
Maintenance and management stakeholders emphasized
the lack of these formalized management tools. These
programs would serve as a resource for crews in the field. Tree
maintenance business practices are not integrated with the
Plano Core Business Matrix Task Assignment (CBM) software.
Incorporating tree maintenance into the CBM would facilitate
a better understanding of financial breakdowns, in particular
the costs and benefits of a project.

Tree Acquisition and Quality Control
Quality seedlings and healthy young trees are fundamental
to the quality and longevity of the urban forest. Trees that are
improperly maintained at nurseries can experience lasting
health consequences years after they are purchased and
planted by Plano.
A common affliction caused by improper nursery care is the
formation of circling or girdling roots. A tree is girdled when
something is tightly wrapped around the trunk or stem. If a
growing tree remains in a container for too long, the roots will
grow in a curve around the inside of the container. As the tree
grows, the problem compounds as the girdled roots choke
other roots. This causes a decline in the flow of nutrients and
eventually a decay of tree health. Because root girdling can
kill a tree many years after it is planted, this condition can be
costly.
The urban forester emphasized that a nursery stock quality
assurance program could address this problem. There also
exists no other formalized relationship between Plano and
alternative sources (co-ops, academic tree farms, etc.) for
trees. These alternatives to conventional private nurseries
offer the opportunity to grow trees to a higher standard, and
offer supply chain flexibility to Plano.
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Regulatory Framework
State Law
Texas has few state laws regarding urban trees - the majority
of their laws refer to wild lands and agriculture. Other than
the standard good neighbor ordinances, which specify that a
neighbor can prune a tree that overhangs their property, but
not damage or kill it, the state lets municipalities determine
the necessary ordinances to develop for their community.
One area that is regulated; the trade and application of
pesticides. The Texas Department of Agriculture (TDA) is
designated as the state’s lead agency in the regulation of
pesticide use and application. The TDA is responsible for
licensing and training pesticide applicators, overseeing worker
protection, registering pesticides for sale in the state and
working to minimize unnecessary impacts to agriculture while
enhancing protection of endangered and threatened species.
In 2017, House Bill 7 was signed into law. The bill allows
property owners to offset municipal fees for removing trees on
their land by planting new trees in their place.

City of Plano Municipal Ordinance
Street Trees
In the City of Plano, the adjacent homeowner holds the
majority of the responsibility for trees in the park strip
adjacent to their property, per the codes found in the City of
Plano Zoning Ordinance Article VI, Sections 15-116. The City’s
Parks and Recreation department can maintain these trees as
funds become available, but will not be held responsible for
the trees. All costs are to be assumed by the adjacent property
owner. However, Section 18.4 states that the City is responsible
for maintaining all alleyways clear and safe, which includes the
removal of tree limbs. No fees are associated with tree survey

or preservation plans, but tree mitigation is charged at $175
per caliper inch, based on the caliper inches to be mitigated
(Article II, Section 16-19).
Zoning and Landscaping
Article XVII Section 200 specifies that a shade tree or ornamental
tree is required per 5,000 feet of landscape edge along rightsof-way. Ornamental trees are encouraged, and permeable
surfaces not occupied by trees must be planted with turf or a
different ground cover. Parking lots require one tree for every
15 parking spaces, and 8 square feet of permeable landscaping
for each parking spot. In retail areas, a combination of shade
and ornamental trees, conifers and shrubs are to be planted.
Article X Section 400 states that screen plant materials, for
retail and non-residential developments, shall be arranged in
a manner which significantly obscures the view from adjacent
streets and properties.
Multi-family and retirement residential properties requires one
tree per 500 feet of landscape edge. Single-family detached
homes must have at least one tree per home, and single-family
attached homes must have one tree per three homes. All trees
must be a minimum of 3-inch caliper, and must comply with a
suitable planting list provided by the City’s landscape architect
(Article XVII Section 100).
Tree preservation is an important part of the landscaping
regulations. Article XVII specifies that all zoning districts are
subject to tree preservation requirements, and provides
the information for how to properly calculate the required
preservation for all zones and projects. Article XVII, Section 700
also specifies that a tree preservation and protection plan may
be required prior to development.
Tree Protection
Plano’s ordinances take measures to specify tree protection

for all zoning districts. Article XVII
provides very detailed tree preservation
specifications for all zoning districts.
Article VI, Section 15 specifies that it is
illegal to remove (excluding parkway trees), cut, break, injure,
or attach objects to any public tree without permission of the
Director of Parks and Recreation. Article II, Section 21-17(2)
specifies that it is illegal to injure or destroy waterworks system
trees. Article IV, Section 19-75(d) specifies that every agency
and public infrastructure contractor shall protect trees during
work in the rights of-way.
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Threats to The Urban Forest
Climate Change
Future climate projections include higher temperatures and
less summer precipitation. This new climate regime will have
impacts on Plano's urban forest. Recent heat waves and extreme
drought provide a preview of possible longterm impacts of
shifting climate patterns. This pattern was fully evident in 2011,
when exceptional drought and recording-setting temperatures
occurred in Texas. (NCA2014, 2014).
Many locations in Texas experienced more than 100 days
over 100ºF. This set new records for the hottest summer since
record keeping began in 1895. Rates of water loss due in part to
evaporation were double the long-term average. The heat and
drought depleted water resources and contributed to more
than $10 billion in direct losses to agriculture alone in southern
states. In the future, average temperatures in this region are
expected to increase and will continue to contribute to the
intensity of heat waves. A successful urban forest will require
resilient trees equipped with advanced irrigation systems.

Pests and Diseases
Changes in climate make trees more susceptible to diseases
and pests. The i-Tree Eco model provides valuable data about
what pests may become a concern based on the prevalence of
certain key tree species. Dutch Elm Disease, Oak Wilt Disease,
and the Emerald Ash Borer could decrease the structural value
of the urban forest by $943 million.
Pathogens, such as those listed below, are some examples of
devastating and costly diseases and pests that can destroy
tree populations. Selecting a diverse range of appropriate tree
species can reduce the damage caused by pests and diseases.
Dutch Elm Disease (DED) has devastated American elm
populations, one of the most important street trees in the
twentieth century. Since first reported in the 1930s, it has killed

The 2010–2012 Southern United States and Mexico drought impacted Texas most severely. Texas experienced its driest
12-month period in history. Top left shows a dried lake bed. Top right shows soil caving in on itself due to the loss of moisture.
over 50 percent of the native elm population in the United
States (NASPF, 2005). Although some elm species have shown
varying degrees of resistance, Plano could possibly lose 4,929
public elm trees, which represents 17.35% of the 2007 public
tree inventory. The 2014 i-Tree eco analysis estimates that
Plano could lose 22% of its trees to DED, a $209 million loss.
The Gypsy Moth (GM) is a defoliator that feeds on many species
causing widespread defoliation and tree death if outbreak
conditions last several years (NASPF, 2005). The Gypsy Moth
threatens 14.3% of the tree population, a $810 million loss.
Oak Wilt (OW) is a disease caused by fungus (NASPF, 2005).
Oak Wilt poses a threat to 10.9% of the Plano tree population,
a $698 million loss.
Emerald Ash Borer (EAB) has killed hundreds of millions
of ash trees in North America. The EAB is a destructive, nonnative, wood-boring pest that exclusively kills both stressed
and healthy ash trees two- three years after infestation (NASPF,
2005). EAB is a jewel beetle native to northeastern Asia. EAB

larvae feed on the vascular tissue of trees, and populations
grow exponentially.
A May 2016 report by the Texas A&M Forest Service confirmed
that EAB has been detected in Texas. The only option available
to save the life of an ash tree is pesticide application. EAB has
the potential to affect 5.9% of Plano's tree population, a $36
million loss.
Protecting trees from pests warrants the development of
Integrated Pest Management (IPM) plans. IPM is a commonsense method to manage pests. Landscapes are monitored
regularly, potential problems are properly identified, severity
of impacts are considered, control options are evaluated; and
then, solution strategies are implemented. Pest prevention
and remediation options include: cultural (plant native
and pest-resistant trees), diagnostic (proper identification
of the problem), mechanical (physical impediments to
pests), biological (encourage beneficial predators), chemical
(measured use of pesticide).
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Partners

Texas A&M Forest Service

Plano's urban forest is managed by the City of Plano in
partnership with academic institutions, nonprofits, and private
property owners. Each of these urban forest stakeholders
has different responsibilities and brings unique resources to
Plano's urban forest.

Texas Trees Foundation

City of Plano
For developers, navigating tree regulations and landscaping
requirements can be challenging. Fortunately, the Plano
city staff provide help with the development review process.
Currently, the landscape guidelines for the City of Plano are
under review.
The municipal urban forester primarily works within the Plano
Parks and Recreation Department. However, the department
commonly consults with related departments, such as
Planning, Public Works, and others, when tree topics arise.
This can also lead to interactions with community members
and stakeholders with different perspectives. The Municipal
Forester collaborates with other departments and discusses
tree-related issues with property owners and the general public.
This typically takes place through one-on-one interactions.

The motto of the Texas Trees Foundation is “The Greening
of North Central Texas”. The Foundation maintains a tree
planting initiative for neighborhood parkways and medians,
schools and other public open spaces, a tree growing space to
assure a healthy supply of trees for the future, and multiple
education programs to teach the importance and benefits of
maintaining a healthy urban forest. The Texas Trees Foundation
collaborated with Plano on the "ReTree the Park" campaign;
to gather sponsors for 125 new mature trees for Plano's Bob
Woodruff Park.

Texas Urban Forestry Council
The Texas Urban Forestry Council
(TUFC) serves as a forum for
education, professional networking,
and advocacy for those interested
in impacting the community forests
of Texas. The vision of the TUFC is
to foster cooler, greener, forested
communities throughout Texas. TUFC aids in the development
of educational programs that encourage proactive stewardship
in community forests.

The Texas A&M Forest Service (TFS)
conserves and protects the resources
and lands of Texas. TFS is unique
because it is one of the few state
forestry agencies that was established
as part of a land-grant college. To
conserve Texas’ trees and forests, the state agency helps
property owners maintain land and natural resources. TFS
provides a network of urban foresters across the state. These
urban foresters monitor, measure, and assess changes to the
state’s urban forests over time and help provide urban forestry
educational opportunities.

Texas A&M Agrilife Extension
The Texas A&M AgriLife Extension
Service is an education agency with
a statewide network of professional
educators, trained volunteers, and
county offices. This unique network allows the program
to help every Texas county to address local priority needs.
Major efforts include; mitigating drought impacts; conserving
water use in homes, landscapes, and production agriculture;
improving emergency management; enhancing food security;
and protecting human health through education about diet,
exercise, and disease prevention and management.
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Challenges and Opportunities
Unlike natural forests, urban forests require regular care and
maintenance to ensure strong branch structure, provide clearance for
visibility and travel, promote safety, and reduce the risks of tree/branch
failure. Of special importance to Plano is the structural pruning of the
many young trees. At times, urban trees require management for pests
and diseases to preserve their health and value.
Timely and proactive care can help control and reduce the overall cost
of maintaining an urban forest, improve longevity of individual trees,
and preserve the existing benefits that come from mature trees.
Of primary concern for all Texas trees is sustainability in the face of
ongoing drought, emerging pests, and climate change. To improve
resiliency in the community tree resource, Plano must:
Develop a response plan to the imminent impact of EAB
Continue to plant drought resistant and low-water use species
Plan for and promote greater species diversity in the street tree
inventory
Ensure correct and timely structural pruning for young trees
Maintain and update the inventory database, tracking tree growth
and condition during regular pruning cycles

•
•
•
•
•

To ensure adequate care and maintenance cycles, the City will need to
optimize funding from existing sources including the Tree Mitigation
fund, as well as researching and applying for grant funding and other
new resources.

Key Findings
Plano has a relatively young community urban forest, in good
condition, with a 21% canopy cover. Plano is also a Tree City
USA with a dedicated urban forestry program and numerous
environmental accolades. Overall Plano is well aware of
the importance of trees and canopy cover to the health and
sustainability of the community, and is poised to realize their
vision of a vibrant urban forest. Tools necessary for making
meaningful and effective management decisions include:
Community outreach and education
Maintaining an up-to-date inventory of publiclymanaged trees
Urban Forest Resource Analyses
Periodic Urban Tree Canopy Assessment and GIS canopy
layer updates
Revisions to ordinances that address landscaping,
irrigation, and tree preservation

•
•
•
•
•
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component of the urban forest resource.

?

WHAT
DO WE WANT

Stakeholder and Community Input
Plano and Davey conducted substantial outreach to public
stakeholders, residents, and non-profit agency stakeholders.
This outreach provided a list of challenges that face Plano’s
urban forest.

STAKEHOLDER INTERVIEWS
In Spring 2016, a team from the Davey Resource Group met
with several municipal and regional urban forest stakeholders.
These stakeholder interviews occurred over two days and
included urban planners, utility experts, and economic
development specialists. Their valuable contributions
shaped the three areas of focus, goals, and actions, that serve
as the framework of the UFMP. Of primary concern was the
management of median trees, which needed to be replaced
every 30-35 years.
An updated public tree inventory with comprehensive
measurements would allow an environmental benefits analysis
to be conducted for public trees. Software such as Cartegraph
and GIS facilitate the acquisition, organization, and analysis
of tree inventory information. With that data, researchers
could determine the return on investment for the public tree

Stakeholders from Neighborhood Services and Sustainability
noted that the current practice is to apply these grant awards
piecemeal to different locations, and believe a comprehensive
long term plan for applying the grant money could provide
even greater benefits.

Community Meetings
Public meetings were held on Thursday, December 1, 2016,
from 6:30 to 7:30 p.m. at Meuhlenbeck Recreation Center and
on Wednesday, December 14, 2016, from 6:30 to 7:30 p.m. at
the Pecan Hollow Golf Course. The meetings were attended by
15 community members, 5 of which were city staff.
Meetings included a presentation about the community's
urban forest and current program status. Following the
presentation, attendees participated in a discussion and
planning session to identify goals and objectives for the Urban
Forest Master Plan. Attendees discussed expectations for

Most Valued Environmental Benefit
Energy
Savings
9.0%

Improved
Air Quality
54.0%

Water
Management
8.0%
Carbon
Storage
4.0%

Wildlife
Habitat
24.0%

public tree maintenance and locations where additional trees
are desirable. They also discussed what types of education and
outreach they would like to see along with ways to incentivize
tree preservation and planting on private property.

Online Community Survey
In 2016, the Davey Resource Group developed a survey to
better understand Plano community values and views on the
urban forest. Survey data was collected online. Over 370 people
responded to the survey during a 5 month outreach campaign.
The highest representation was from zip code 75074, with 24%
of the total respondents.
The online survey was available, via a link on the City of Plano’s
website. The survey included a series of 10 questions, including
questions about, demographics, views about tree benefits,
awareness of the urban forest program, expectations for public
tree maintenance and planting, desired sites for new trees,
and the preferred topics and methods for public education

Most Valued Daily Life Benefit

Shaded Trails
and Sidewalks
29.0%

Beauty/Aesthetics
54.0%

Shaded
Parking
6.0%
Improved
Retail Areas
2.0%
Increased
Property Values
9.0%

What Do We Want?
and outreach. The complete survey and results are available
in the Appendix.
When asked to rank the environmental benefits of the urban
forest, respondents expressed the greatest appreciation for
air quality benefits, with 54% indicating that it is the most
important benefit, followed by wildlife habitat (25%) and
energy savings (9%). When asked what they most appreciated
about trees in daily life, beauty/aesthetics was the most
valuable trait to 54% of the respondents.
Plano respondents overwhelmingly support more trees in
their community. 87% stated that Plano needs “more trees”.
9% voted for the “same amount of trees”. The remainder stated
that they don’t know or were unsure.
The survey offered four choices for level of satisfaction with
current Plano urban tree maintenance. Responses regarding
satisfaction with the current level of maintenance provide for
Plano’s urban trees generated many additional comments.
The majority (52%) stated that they are satisfied.

Satisfaction with Current Tree Maintenance

Among locations where public trees should be planted, parks
(71%) and open space/natural resource areas (71%) were most
supported, with streetscapes (70%) close behind. Downtown
street trees received 43% support. Schools and school routes
received numerous mentions in the additional comments.
The most supported type of tree education and public outreach
that respondents wanted to see offered was information about
how to pick the best tree for their location (76%), while seminars
and workshops received the least at 38%. The comments
supported tree giveaways and education on native species.
Eighty-seven percent (87%) of respondents "strongly agree"
that public trees are important to the quality of life in Plano.
Ninety-three percent (93%) of respondents "agree" or "strongly
agree" that Plano needs more public trees. The most popular
location for more trees is in parks (77%), followed by trails and
bike paths (62%), open space areas (61%), and streetscapes
(61%).

Desired Tree Population

Neutral
28.0%
Same
9.0%

Unsatisfied
13.0%

More
87.0%

Satisfied
52.0%
Not Sure
7.0%

Fewer
1.0%
Not Sure
3.0%
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Key Findings
Already an excellent community for trees, Plano has an
opportunity to further improve the urban forest through
increased public outreach and community advocacy. Success
will require monitoring, analysis, and revision of plan actions.
Most partners agree that median tree management is a
primary tree issue in Plano. It is often the result of tree growth
in the limited planting space. Staggered planting to increase
age diversity, and selecting smaller tree species are possible
solutions. In addition, education and outreach programs will
facilitate a paradigm shift to view median trees as a “crop” that
must be harvested and replaced at roughly 35 year intervals.
Managers must continue monitoring species diversity, median
design standards, and maintenance practices.
Plano currently has 21% tree canopy cover. Plano’s canopy
distribution is overwhelmingly patch canopy (91.2%), with
limited core (0.3%) and perforated (8.5%) canopy cover (see
Forest Fragmentation, page 13). Council District 3 and Council
District 2 have the least canopy cover percent, and thus
should be prioritized when new planting sites are located. The
newly-generated maps, GIS layers, and canopy analyses will
help guide these decisions to determine the best return on
investment.
Historically, the community perception of Plano as a Tree
City USA with a love of parks and open spaces has fostered
an appreciation for trees. Future success will rely on partners
collaborating regularly and monitoring the tree and human
resources of Plano’s urban forest. Through this collaborative
stakeholder and community input process, the plan identifies
three major areas of focus:
Program Organization and Funding
Branding Outreach
Growing a Healthy and Resilient Urban Forest

•
•
•
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How Do We Get There?

How
DO
WE Get There ?
Roadmap for Success

The following section provides the details for each of the UFMP
goals. Each goal is aligned with the area of focus that it most
closely supports. A complete listing of objectives is detailed for
each goal along with a comprehensive set of priority actions
that will guide urban forest managers and administrators
towards achievement of the objective.
The UFMP identifies appropriate resources to adequately
manage the community’s urban forest. The Plan is a dynamic
tool that can and should adjust in response to available
resources and changes in community expectations.
Regular review for the UFMP is necessary to integrate objectives
and action strategies into annual work plans. The primary
concern is the management of median trees, which need to
be replaced every 30-35 years. Priority planting locations
demonstrate the areas where new trees will yield the highest
benefits (Map 5).

High-Detail Planting Priority snapshot

PLANO Planting Priority

How Do We Get There?
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Map 5, Planting Priority: To identify planting areas
that will return the greatest and most diverse benefits
to Plano’s community, the individual categories of
Urban Heat Island Priority, Stormwater Priority, and
Environmental Need Priority were mapped. Each of
which was used to create individual grids that were
assigned a value between 0 (zero) and 4 (four) equating
to priority planting levels from Very Low to Very High,
for that specific category. By overlaying these three
maps and adding the values at each point, a composite
priority planting scale was developed. This overall
composite scale was mapped to display the highest
priority planting areas. This analysis prioritized the
1,139 acres of potential plantable area in Plano.
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How Do We Get There?

Areas of Focus
Goals

Priority Actions

GROWING A
HEALTHY AND RESILIENT URBAN FOREST
• Standardize policies and best management

practices (BMPs)
• Continue to build a comprehensive urban forest
planting strategy

BRANDING AND OUTREACH
• Increase outreach, engagement, and education
to the Plano community
• Cultivate and nurture relationships with
business and corporate partners

PROGRAM ORGANIZATION AND FUNDING
• Optimize Community Planning
• Identify funding strategies and opportunities
• Increase training resources for the urban
forestry staff
• Optimal organization of forestry staff
• Integrate data collection and record keeping
with planting, pruning, and tree removal

• Further develop policies and standards for pruning

• Further develop and maintain the urban forestry

• Update existing planning documents to align with

• Proactively inspect and maintain publicly managed

• Develop and present outreach activities that

• Collaborate with other city departments including

and general maintenance
trees

• Develop policies for vegetation and wildlife
protection

• Supplement stormwater and flood control

management strategies to recognize the value of
trees and canopy

• Develop a storm response plan
• Add remaining uninventoried trees to the City of
Plano tree inventory
• Create a planting plan
• Plant the right tree in the right place
• Create diverse landscapes that are sustainable in
the face of drought and climate fluctuations

• Identify and plan for threats to the urban forest

website

•
•
•
•

increase awareness and knowledge about trees
and the urban forest
Rebrand trees as community infrastructure
Develop a summary of the UFMP to serve as a userfriendly educational resource
Partner with community groups to raise tree
awareness
Identify potential private and corporate partners
for future tree plantings and urban forestry
outreach events

UFMP goals

engineering, transportation, utilities, planning,
economic development, public works, and
sustainability
• Participate in regional planning for the urban forest
• Foster relationships and facilitate collaboration
with volunteers, nonprofits, HOAs, and businesses

• Implement alternative construction and design
•
•
•
•
•

standards for planting sites to optimize tree
maturation
Match funding to desired level of service for urban
forestry management
Identify existing and new opportunities for funds to
expand and grow urban forestry programs
Train all contractors and in-house crews engaged in
tree care with most current industry standards
Restructure park trees to fall under authority of
forestry team
Optimize data input and database utility in urban
forestry management

How Do We Get There?

Plan Goals
Based upon review of the current urban forestry program and
resources (What Do We Have?) and input from the community
and other stakeholders, the UFMP identifies 9 goals that
represent what we want for the future of Plano’s community
urban forest.

Continue to build a comprehensive urban
forest planting strategy

Identify funding strategies and
opportunities

Planting new trees and replacing those that are removed is
critical to the sustainability of the community urban forest.
Planning this process promotes a stable benefit stream and
gradual replacement can reduce the impact of tree loss,
especially in older neighborhoods where there is often a
greater percentage of mature trees. Planning also ensures
that the right tree is planted in the right place.

Identify and secure funding, both short-term and longterm (sustainable), for the establishment, preservation,
and maintenance of public trees in Plano. Possible sources
include, but are not limited to: general fund, assessment
districts, corporations, developer contributions, and other
state, federal, and local sources.

The goals and objectives are intended to direct management
of the City’s urban forest in a timely, cost-effective, and efficient
manner. In addition, the UFMP considers objectives for
growing the current resource through tree planting programs
that will ensure the future stability of the resource and the
maximization of environmental, social, and economic benefits
from trees and tree canopy. Finally, the UFMP identifies that
community engagement is essential to successfully achieving
the goals and objectives for the future of Plano’s urban forest.
Consequently, the UFMP includes well developed objectives
for public engagement, outreach, and education.

Support the development of programs, activities, and materials
that increase community awareness and appreciation for the
urban forest and trees in general. Community support begins
with outreach.

Standardize policies and best management
practices (BMPs)

Cultivate and nurture relationships with
business and corporate partners

Improve overall forest health (structure and composition),
preserve and enhance existing tree canopy, and thereby
provide the foundation for sustainability of the resource and
maximization of urban forest benefits. Current pruning and
planting standards apply specifically to contractors engaged in
tree care operations on public trees. The UFMP updates these
standards and applies them to all individuals and agencies
engaged in tree care operations affecting public trees in Plano.
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Increase outreach, engagement, and
education to the Plano community

Promote new relationships and strengthen existing ones
with nonprofits, business groups, volunteer organizations,
and individuals who share vision and goals for Plano's urban
forest through collaboration with the many businesses and
corporate headquarters.

Increase training resources for the urban
forestry group
A successful urban forestry program requires a staff equipped
with the knowledge and training to best care for trees. This
training requires an investment, and this goal is intended
to optimize the acquisition and allocation of resources to
provide the urban forestry group with the resources needed
to effectively manage the urban forest.

Optimal Organization of Forestry Staff
Increase the scope and authority of the urban forester to better
manage the urban forest resource.

Optimize Community Planning

Integrate data collection and record
keeping with planting, pruning, and tree
removal

Align the vision for Plano's community urban forest with
existing plans, community values, and other long-range goals.
For example, aligning the Plano Tomorrow Plan with the Parks
Master Plan update.

In0crease the capacity and efficiency of urban forestry
management through the collection of relevant data.
Collecting this data will aid leadership in making decisions
regarding the most immediate concerns to be addressed.
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Growing a Healthy and Resilient Urban Forest

How Do We Get There?

Goal 1:

Timeline

Standardize policies and best management practices (BMPs)

Action 1: Further develop policies and standards for pruning and general maintenance

Cost

Partners

Ongoing

$

City of Plano,
Contractors

Ongoing

$$$

City of Plano,
Contractors

Ongoing

$

City of Plano

Short

$$

City of Plano

Ensure that all contract specifications and in-house policies and directives require that tree care operations adhere to current industry and best management practices (BMPs).
1. ANSI A300 Standards for Tree Care Operations.
2. ANSI Z133.1-2012 for Arboricultural Operations Safety Requirements.
3. ISA Series Best Management Practices.
4. The Urban Forester shall be responsible for maintaining and updating these standards in accordance with current industry BMPs, which must be reviewed annually.
5. Continue to develop strong policies for vegetation, wildlife, and natural resource protection.
a. Identify wildlife habitat and nesting cavities of endangered and/or protected species.
b. Ensure that all tree care operations comply with federal and state wildlife protection requirements.
c. Forests in natural areas should be managed as minimally as possible to preserve wildlife habitat, natural resource value, and creek integrity.
6. Establish a tree risk assessment protocol based on ISA Tree Risk Assessment. Determine thresholds for removal or hazard mitigation and specify response time frames.

Action 2: CONDUCT Proactive inspections and maintain publicly managed trees
1. Establish a regular 7-year inspection and maintenance cycle.
a. Inspect trees to identify structural and age-related defects, and manage/mitigate risk.
b. Perform windshield surveys after storms that include heavy winds or snow that may increase branch loading.
2. Update inventory data when trees are serviced (i.e., pruned or inspected):
a. Inspect trees for structural, pest, and disease, then document findings.
b. Verify species.
c. Update condition rating.
d. Update diameter (DBH).
3. Apply principles of plant health care to publicly managed trees.
a. Healthy environment (mulch, planter space, soil fertility and volume.)
b. Irrigation.
c. Integrated Pest Management (IPM).

Action 3: Supplement stormwater and flood control management strategies to recognize the value of trees and canopy
1. Coordinate with floodplain managers to recognize the important contribution and value of trees and tree canopy in stormwater and flood control management.
2. Coordinate with floodplain managers and GIS staff to analyze and model strategies to supplement stormwater and flood control management.

Action 4: Develop a storm response plan
1. Determine areas likely to experience the most storm damage, appropriate staffing levels for storm events, and develop an on-call or emergency schedule.
2. Annually inspect creek basins to identify at-risk trees.
3. Strategically plant trees to reduce stormwater runoff and stabilize creek basin soils.

COST: $ Low ($0-$25,000)

$$ Medium ($25,001-$50,000)

$$$ High ($50,001+)

TIMELINE: Short (1-2 Years) Moderate (3-4 Years) Long (5+ Years)
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Goal 2:

Timeline

Continue to build a comprehensive urban forest planting strategy

Action1: Add remaining uninventoried trees to the City of Plano tree inventory

How Do We Get There?
Cost
Partners

Moderate

$$

City of Plano,
Contractors

Short

$$

City of Plano

Ongoing

$

City of Plano

Ongoing

$$

City of Plano

Ongoing

$

City of Plano

1. Collect inventory data for city street trees that are publicly managed but not located in a planter strip.
2. Inventory and maintain data on significant trees in open space areas, especially trees in open space boundary areas that interface with residential/commercial properties.

Action 2: Create a Planting Plan
1. Use GIS mapping data to identify and prioritize planting sites and to ensure coordination with planned improvements and construction.
2. Develop a Priority Planting Flowchart or Decision Matrix that determines the highest priority planting location, which species to consider, costs of planting, and return on investment to determine where
annual planting will result in the best value to the community.
a. No single species > 10% of the tree inventory.
b. No single genus > 20% of the tree inventory.
c. No single family > 30% of the tree inventory.
3. Classify and prioritize available planting sites based on:
a. Landscape objectives and tree density.
b. Space and minimum planting setbacks.
c. Soil characteristics.
d. Site constraints and existing infrastructure including hardscape, utilities (above and below ground), bridges, culverts, and irrigation infrastructure.
4. Optimize shade and environmental benefits by planting large stature trees where feasible.
a. Require specific canopy goals for parking lots.
5. Identify under-served neighborhoods with lower than average tree canopy, where increasing canopy can provide greater benefits to the health, social, and economic environment of residents.
6. Collaborate with city leadership to develop long-term canopy goals.
7. Revise setbacks to avoid conflicts with infrastructure, sight lines, and utilities.
8. Use census data with canopy change analysis to prioritize planting sites and marketing tactics.
9. Construct pilot projects in partnership with Plano Sustainability & Environmental Education Manager to plant trees strategically to shade buildings, and provide interpretive signage to publicize the
energy benefits of trees. Emphasize deciduous trees in areas of surplus summer solar gain. Emphasize evergreen trees in area of surplus winter winds.
10. Develop an annual review and planting schedule based on available planting funds and greatest need.

Action 3: Plant The Right Tree in the Right Place
1.
2.
3.
4.

Select appropriate species for planting near ADA accessible parking and building entrances (example, no nut-bearing trees that cause accessibility issues to ADA).
Identify species for capturing/detaining stormwater, and select trees that will help secure river banks.
Partner with tree nurseries to increase the supply and quality of desirable species.
Reframe paradigm so that median trees are a resource and are removed as they come near the end of their life cycle for public safety. As current median trees decline, replace with fewer trees.

Action 4: Create diverse landscapes that are sustainable in the face of drought and climate fluctuations
1.
2.
3.
4.
5.
6.

Incorporate drought-tolerant species into City planting palette.
Create water-efficient demonstration landscapes throughout the City.
Design urban corridors with water-efficient landscapes.
Develop incentives to convert turf on private property.
Ensure irrigation timers used to water public landscapes are set according to season and type of plant.
Ensure leaks in public irrigation are fixed in a timely manner.

Action 5: Identify and plan for threats to the urban forest
1.
2.
3.
4.

Incorporate integrated pest management (IPM) practices that take into consideration Plano's current and emerging pests.
Create a toolbox to help prioritize biggest issues and what strategies will have the most impact resolving these issues.
Continue to emphasize tree species with resistance to drought in regulatory tree lists.
Select and plant tree species that do not have the same pest and stress vulnerabilities as the current species.

COST: $ Low ($0-$25,000)

$$ Medium ($25,001-$50,000)

$$$ High ($50,001+)

TIMELINE: Short (1-2 Years) Moderate (3-4 Years) Long (5+ Years)

33

Branding and Outreach

How Do We Get There?

Goal 1:

Timeline

Increase outreach, engagement, and education to Plano community members

Action 1: Further develop and maintain urban forestry website

Cost

Short-Ongoing

$$

City of Plano,
Texas Tree Foundation,
Texas Urban Forestry
Council,
Texas A&M Forest Service,

Short-Ongoing

$$

City of Plano,
Texas Tree Foundation,
Texas Urban Forestry
Council,
Texas A&M Forest Service,

Ongoing

$

City of Plano,
Texas Tree Foundation,
Texas A&M Forest Service

Short

$

City of Plano

1. Personalize the website with pictures of the Urban Forestry staff, volunteers, and people from diverse backgrounds involved in urban forestry activities.
2. Update the page by creating new, or providing easier access to, elements including:
a. Tree tips/videos.
b. Revamped tree lists.
c. Interactive tree selectors.
d. Provide interactive data representation on Plano Website, (example, MyTreekeeper, Tableau).
e. The Plano list of Certified Arborists for hire.
f. Easy navigation to relevant municipal codes.
g. Links for property owners.
h. Links for business owners.
i. Information about volunteer and donation opportunities.
j. Links to electric and natural gas utility websites that explain safety and Right Tree, Right Place concepts.
k. Reduce hardscape and utility conflicts.
l. Links to the Recommended Tree Planting List that match tree species to soil and water conditions, available soil volume, and intended use.
m. Links to nonprofits and regional, state, and national tree interests.

Action 2: Develop and present outreach activities that increase awareness and knowledge about trees and the urban forest
1. Coordinate with GIS staff for analysis of demographics, consumer expenditures, and tapestry segmentation data to target the best audience and geographic areas for workshops,
presentations, and training.
2. Explore and integrate the use of smart phone and tablet applications that support GPS for self-guided tours, tree and urban forest information, games and scavenger hunts that
facilitate learning.
3. Seminars covering topics from small-child arts and crafts to homeowner tree care training.

Action 3: Rebrand trees as community infrastructure
1. Develop a strong marketing plan for an Arbor Day celebration. Provide educational materials at the event to increase public awareness of Plano's urban forestry program and
educate community members about the benefits of trees.

Action 4: Develop a summary of the UFMP to serve as an user-friendly educational resource
1.
2.
3.
4.
5.

Partners

Communicate basics of tree care, including planting, pruning, and irrigation.
Quantify benefits of trees and tree canopy, including environmental, social, and economic.
Describe urban forest composition, health, and species diversity.
Share resources for oak tree mitigation (importance, vision, techniques, tree planting/replacement, seed banking, tree protection requirements, oak wilt mitigation).
Present recommendations for tree species for private property.

COST: $ Low ($0-$25,000)

$$ Medium ($25,001-$50,000)

$$$ High ($50,001+)

TIMELINE: Short (1-2 Years) Moderate (3-4 Years) Long (5+ Years)

How Do We Get There?
Goal 1:

Increase outreach, engagement, and education to Plano community members (Cont)

Action 5: Partner with community groups to raise tree awareness

Timeline
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Cost

Partners

Short-Ongoing

$

City of Plano

Ongoing

$

1. Create a tree co-op, allow public to "time-share" the lot as a co-op.
2. Collaborate with the school system. Elementary campuses have programs to teach children sustainability and campuses provide an opportunity for additional tree outreach.
a. Educate the community about the benefits of trees on school campuses (increasing canopy reduces building energy costs, ADD, test Scores, lower child asthma, etc.). Demonstrate
these benefits by increasing canopy where possible.
3. Target community and neighborhood meetings to engage large stakeholder populations and stimulate interest in urban forestry. Hold these meetings at times where attendance is
likely to be maximized (ex: evenings, during summer vacation, etc.).
4. Collaborate and partner with nonprofit and neighborhood groups for tree replacement and improvements to streetscapes.

Goal 2:

Cultivate and nurture relationships with business and corporate partners

Action 1: Identify potential private and corporate partners for future tree plantings and urban forestry outreach events

City of Plano

1. Develop outreach and incentives for increasing tree planting on corporate campuses.
2. Connect local corporate partners with regional urban forestry nonprofits to fund projects to benefit Plano’s urban forest.

Case Study: Pittsburgh, Pennsylvania
Urban Forestry in Pittsburgh has excelled at public
outreach and communication. The department believes a
large amount of that success is due to collaboration with
non-profit partners. These partners provided community
engagement and outreach from many different directions
and backgrounds to reach a wide audience.
In 2015, collaboration with the cyclist advocacy group
"Bike Pittsburgh!" created the "Don't Chain on Me"
campaign to encourage cyclists to refrain from locking

their bicycles to trees. The campaign included an updated
website with information on tree benefits and growth and
the low-security of attaching bikes to trees. In addition,
advocates printed out educational door knockers and
distributed them on cycles which were attached to trees
in Pittsburg. The campaign appealed to both the civic duty
of not harming public trees, and self-interest in avoiding
fines.

Case Study: Austin, Texas
The Austin urban forestry department partnered with
The performance highlighted the care and dedication that
Forklift Danceworks to produce "The Trees of Govalle", a
goes into maintaining trees. During the dance, audience
dance featuring City of Austin employees from the Urban
members also learned about how to care for our urban
Forestry Program. Presented as part of the Fusebox
forests, and upon arrival audience members walked along
Festival as part of the thinkEAST Living Charrette Project
a wooded path. During this walk, local arborists and
and named one of the Top 10 Dance Events of 2015 by the
volunteers offered audience members information about
Austin Chronicle, The Trees of Govalle premiered for over
tree care.
2,000 people and was accompanied by original music.
COST: $ Low ($0-$25,000) $$ Medium ($25,001-$50,000) $$$ High ($50,001+)
TIMELINE: Short (1-2 Years) Moderate (3-4 Years) Long (5+ Years)
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Program Organization and Funding

How Do We Get There?

Goal 1:

Timeline

Optimize Community Planning

Action 1: Update existing planning documents to align with UFMP goals
1. Revise Parks and Recreation Master Plan to reference and recognize the UFMP
2. Ensure that city planning documents and design specifications reference the UFMP Tree Care Standards and include consideration for the establishment of public trees, including
planting site soil volume that supports tree maturity.

Action 2: Collaborate with other city departments including engineering, transportation, utilities, planning, economic development, public
works, and sustainability

Cost

Partners

Short

$

City of Plano

Short

$

City of Plano

Long

$$

City of Plano,
City of Dallas,
Collin County,
Denton County

Short

$

City of Plano,
Texas Tree Foundation,
Texas Urban Forestry Council,
Texas A&M Forest Service,

1. Collaborate with other departments early and often for projects involving trees.
2. Develop and deliver an annual state of the urban forest report.
a. Update citizens on the overall condition of the community urban forest.
b. Highlight services:
i. Number of trees planted, inspected, pruned, removed.
ii. Service calls responded to.
iii. Consumer feedback.
c. Update the community on progress towards canopy goals.
d. Update the community on accomplishment of UFMP objectives.
3. Create a tree board of forestry and planning professionals that consists of key staff from various departments as well as stakeholders external to the City. Collaborate to determine
the best way to enforce policies and UF protocol, and build a process for review and revision of policies and standards, BMPs standard operating procedures, etc.
4. The Urban Forester shall coordinate with electric, natural gas, and environmental utility providers, and with City planning and development.
a. Work with utility providers and contractors to develop a management policy and standards for trees in utility easements.
b. Require that tree pruning in utility corridors shall adhere to ANSI A300 Integrated Vegetation Management Part 7.
c. Collaborate with utility providers to develop a vegetation management policy and standards for managing trees in utility easements.
i. Where possible, use utility-friendly species that mature at desirable heights.
ii. Revise and update Tree Planting Standards as necessary.
5. Distinguish categorical issues and priorities for trees in parks, medians, athletic areas or on public grounds.

Action 3: Participate in regional planning for the urban forest
1. Work with regional and state forestry groups to develop regional carbon sequestration goals.
2. Promote the importance of trees and urban forests in local and regional planning and policy development for addressing issues of air quality and climate change.
3. Work with regional forestry groups to develop (and update) fees and mechanisms for tree replacement.

Action 4: Foster relationships and facilitate collaboration with volunteers, nonprofits, HOAs, and businesses
1. Enhance and build on existing relationships with nonprofit partner organizations.
i. Texas Tree Foundation.
ii. Texas Urban Forestry Council.
iii. Texas A&M Forest Service

COST: $ Low ($0-$25,000)

$$ Medium ($25,001-$50,000)

$$$ High ($50,001+)

TIMELINE: Short (1-2 Years) Moderate (3-4 Years) Long (5+ Years)

How Do We Get There?
Goal 1:

Timeline

Optimize Community Planning (Cont)

Action 5: Implement alternative construction and design standards for planting sites to optimize tree maturation
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Cost

Partners

Short

$$

City of Plano

ModerateOngoing

$$$

City of Plano

Ongoing

$

City of Plano,
Texas Tree Foundation,
Texas Urban Forestry
Council,
Texas A&M Forest Service,
Texas Forestry
Association,
Texas Department of
Transportation

Short-Ongoing

$$

City of Plano,
Contractors,
Texas Tree Foundation

1. Align mature tree stature with available soil volume, plant small-stature trees in small tree wells and large-stature trees where soil volume allows.
2. Replace specifications for mowed turf in immediate proximity of the tree trunk with a mulch bed (minimum 3ft radius, minimum 3 inch depth, maintained clear of the trunk 6 inches)
for future plantings in public parks. Require a mulch bed for all new plantings and encourage the removal of turf and addition of mulch near existing trees.
3. Install structural cells in order to increase soil volume where possible. Provide education about how structural cells can be installed without creating a utility conflict.
4. Implement trials of tree site changes such as the addition of mulch and drought-tolerant ground cover in city-maintained areas to reduce mowing maintenance.

Goal 2:

Identify funding strategies and opportunities

Action 1: Match funding to desired level of service for urban forestry management
1. Reassess the City's urban forestry program budget in terms of achieving street tree and UTC planting goals, the recommended 7-year preventive maintenance cycle, and young tree
maintenance programs.
2. Each major entity providing services should accurately account for urban forestry-related income and expenses.

Action 2: Identify existing and new opportunities to allocate funds in order to expand and grow urban forestry programs
1. Collaborate with Department of Neighborhood Services to develop a long-range plan and timeline for the implementation of grant funds.
2. Develop a program that provides and maintains trees for lower income areas. Develop a planting training program and a stewardship plan to train community members to care for
their trees and to foster their investment in urban forestry.
3. Explore funding partnerships with the Texas Department of Transportation.
4. Each major entity providing urban forestry services should perform a cost-benefit analysis to inform future management decisions that maximize benefits.

Goal 3:

Increase training resources for the urban forestry group

Action 1: Train all contractors and in-house crews engaged in tree care operations with most current industry standards
1. Every employee needs to be trained once every two years. To compensate for high turnover, in-depth training programs will be held bi-annually, and condensed tailgate trainings
will be held monthly.
2. Provide uniform training and education, especially for structural pruning.
3. Determine and devote a percent of the contract budget for training.

Goal 4:

Expand and define the role of the Urban Forestry Department

Action 1: Restructure park trees to fall under authority of forestry team

Short

$

City of Plano

1. Parks should not maintain trees without consulting Park Support Field Technician Supervisor and Urban Forester.

COST: $ Low ($0-$25,000)

$$ Medium ($25,001-$50,000)

$$$ High ($50,001+)

TIMELINE: Short (1-2 Years) Moderate (3-4 Years) Long (5+ Years)
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Goal 5:

Timeline

Integrate data collection and record keeping with planting, pruning, and tree removal

Action 1: Optimize data input and database utility in urban forestry management
1. Provide training for staff and contractors on field applications for inventory updates to promote accuracy, timeliness, and quality control.
2. Use GIS mapping data to identify and prioritize planting sites and to ensure coordination with planned improvements and construction. Priorities include: shade, equity, benefits,
stormwater, air pollution.
3. Train staff in the use of the US Forest Service’s public software application: i-Tree Storm to quantify damage and quickly apply for FEMA reimbursement.
4. Explore GIS coordination for work planning (e.g., budgeting, scheduling, and routing).
5. Integrate existing software (Cartegraph, core business matrix, GIS, etc.) into one hierarchy.

Case Study: Fort Worth, Texas
Fort Worth, like most communities, has a largely reactive
maintenance organization to mitigate risk. Currently
proactive cycles of maintenance on trees are outside the
budget. The forestry department must balance these
challenges with the fact that the city handles maintenance
for golf courses, ROW, and all other public trees. As an
effective compromise, scheduled maintenance does occur
at big focal points.

COST: $ Low ($0-$25,000)

$$ Medium ($25,001-$50,000)

One example includes scheduled tree maintenance for
parking lot trees at the Fort Worth Zoo, which hosts many
special events which attract large crowds. Because of Fort
Worth's reputation as a premier golf destination, areas
around the Colonial Country Club and golf courses are
also regularly maintained. Trinity Park, adjacent to the
Fort Worth Zoo, hosts large annual events such as Mayfest,
and also receives scheduled maintenance.

$$$ High ($50,001+)

ModerateOngoing

Cost

Partners

$$

City of Plano

Key Findings
These goals provide actionable steps that can be completed
and recorded to demonstrate tangible progress. The goals
range in complexity, time to completion, and financial
cost. With dedication and strong leadership, it is possible
to achieve these goals and fully realize the potential of the
Plano urban forest.

TIMELINE: Short (1-2 Years) Moderate (3-4 Years) Long (5+ Years)

How Do We Get There?
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How Are We Doing?

How
Are WE Doing?

Monitoring and Measuring Results
The UFMP includes goals and actions for measuring the success
of planning strategies. It is intended that the Plan serves as a
living document. As new information becomes available, the
UFMP should be updated accordingly.

Annual Plan Review
The UFMP is an active tool that will guide management and
planning decisions over the next 25 years. The goals and
actions will be reviewed annually for progress and integration
into an internal work plan. The UFMP presents a long-range
vision and target dates are intended to be flexible in response
to emerging opportunities, available resources, and changes
in community expectations. Therefore, each year specific
areas of focus should be identified. This can inform budget
and time requirements for Urban Forest Managers.

Community Satisfaction
The results of the UFMP will be measurable in improvements
to efficiency and reductions in unit costs for maintenance
activities. Attainment of the goals and actions will support
better tree health, greater longevity, and a reduction in tree

failures. However, perhaps the greatest measurement of
success for the UFMP will be its ability to meet community
expectations for the care and preservation of the urban forest
resource. Community satisfaction can be measured through
surveys as well as by monitoring public support for realizing
the goals and actions of the Plan. Community satisfaction
can also be gauged by the level of engagement and support
for urban forest programs. An annual survey of urban forest
stakeholders will help managers ensure activities continue to
be aligned with the community’s vision for the urban forest.

Resource Analysis
The structure, replacement value, and tree benefits
were estimated in 2015. This data will allow urban forest
stakeholders to observe changes to tree conditions, species
diversity, benefits, and overall resource value. This analysis
should be completed every 10 years to illustrate progress and
measure success towards UFMP goals.

Canopy Analysis
Canopy changes can occur gradually, or suddenly as a result
of emerging pests, significant storm events, or development.
Using GIS analysis, managers can measure and illustrate
changes in canopy cover and land classes. This information
can be used to inform canopy goals and monitor attainment.
A canopy study should be conducted every 10 years, or after
major canopy-impacting events.

State of the Urban Forest Report
This report, delivered annually, includes numbers of trees
planted and removed, and changes to the overall community
urban forest (e.g., structure, benefits, and value). It will serve
as a performance report to stakeholders and an opportunity
for engagement. The report can also highlight the successful
attainment of UFMP actions as well as to inform stakeholders

about any issues or stumbling blocks. This information can be
integrated into urban forest managers’ Annual Reports and
used to pursue additional project support and funding.

Revisions
Completion of this plan is the first step towards achieving
the vision for the Plano urban forest. Continual monitoring,
analysis, and revisions will help forest managers keep
stakeholders informed and engaged. By organizing data into
specific components (for example; Urban Forest Reports,
Community Satisfaction Surveys), it will be possible to revise
specific areas of weakness, and buttress areas of strength.
Revisions to the plan should occur with major events, such
as newly discovered pests or diseases, or significant policy
and regulation changes. A complete formal revision should
occur in unison with major municipal projects such as the
comprehensive master plan. It is important to remember that
the Plano Urban Forest Master Plan is a living document that
should adapt to new conditions.

Key Findings
To build and maintain support for the plan, urban forest
partners and decision makers must be kept aware of the
successes and challenges throughout the process. Tools like
the state of the urban forest report will facilitate community
outreach and influencing policy makers. Plano has a strong
and proud tradition of park stewardship and environmental
accomplishment. Tapping into that civic pride will be a
valuable resource in the continued development of Plano’s
excellent urban forest.

How Are We Doing?
stormwater runoff, and naturally cooling temperatures so that
parklands may be enjoyed during the hot summer months. On
top of the annual benefits, the urban forest currently stores
1.2 million tons of carbon, which is valued at $44 million.

Conclusion
The research and recommendations in the UFMP provide
a guide for managing and growing the community tree
resource in the City of Plano over the next 25 years. These
recommendations are based on information and analyses from
three reports; a 2007 public tree inventory, a 2014 ecosystem
analysis, and a 2016 urban tree canopy assessment. A program
review included regulatory and budgetary conditions, within
which management actions must occur.
The UFMP includes strategies and actions under the goals of;
Growing a Healthy and Resilient Urban Forest, Branding and
Outreach, and Program Organization and Funding. The UFMP
provides a structured approach to achieving urban forest
goals, and serves as a production checklist.
Of the 1.7 million trees in the urban forest, the City of Plano
is responsible for managing 28,000 public trees. Plano’s labor
and capital investment in this natural resource ensures the
health and longevity, and continued benefit stream of the
urban forest. The annual value these trees provide to the
community total $11.4 million in environmental, economic,
and infrastructure benefits.
The benefits of increased tree canopy include improved
physical health, air quality, socioeconomic improvements,
increased home values, improved water quality, intercepted

It is vital to understand that increased leaf surface area leads
to increased environmental benefits. Therefore, to produce
more benefits for Plano, tree canopy must be increased.
While Plano is making great progress towards increased urban
tree canopy, there is still a gap between current canopy cover
and potential canopy cover. Citywide, Plano has only 21%
tree canopy as compared to Dallas, which has 33% overall
tree canopy. One important way to increase Plano’s overall
tree canopy is to plant trees in parks and open spaces. Parks
offer space to plant, along with irrigation and maintenance
resources. Currently, Plano parks and open spaces have 33%
tree canopy with the capacity for up to 60%.
In 2018, Plano will celebrate their 30th year as a Tree City
USA, an annual recognition from the Arbor Day Foundation.
The history of community support for trees in Plano is
strong. Respondents communicated loud and clear, through
the online survey and community outreach meetings, an
appreciation of trees and a desire to provide and protect this
vital community resource.
Trees provide much more than beauty in Plano, they are
fundamental to the character of Plano as the City of Excellence.
New trees must be planted to replace those that are lost
overtime to the stresses that exist in urban environments and
to increase the overall tree canopy to create a more livable
environment for Plano citizenry. The actions and strategies
provided in this UFMP provide a clear path towards realizing
Plano’s urban forestry goals. With sufficient resources, clear
direction, and Texan work ethic, Plano is poised to realize the
full potential of its urban forest.
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Soil Volume and Tree Stature

Above:

Above:

Tree growth is limited by soil volume. Larger stature trees require larger volumes of uncompacted soil
to reach mature size and canopy spread (Casey Trees, 2008).

General relationship between soil volume requirements and mature tree size
(James Urban, various sources, 1992).

Alternative Planter Designs

Appendix

46

Above:
Above:
Bioswales are landscaped drainage areas with gently sloped sides designed to provide temporary
storage while runoff infiltrates the soil. They reduce off-site runoff and trap pollutants and silt.

Stormwater tree pits are designed to collect runoff from streets, parking
lots, and other impervious areas. Stormwater is directed into scuppers
that flow into below-grade planters that then allow stormwater to
infiltrate soils to supplement irrigation.

47

Appendix

Alternative Planter Designs II

Above:

Above:

Structural soil is a highly porous, engineered aggregate mix, designed for use under asphalt and
concrete as a load-bearing and leveling layer. The created spaces allow for wate infiltration and storage,
in addition to root growth.

Suspended sidewalks use pillars or structured cell systems to support reinforced
concrete, increasing the volume of uncompacted soil in subsurface planting areas
and enhancing both root growth and stormwater storage.

Appendix

Above:
Permeable pavements allow stormwater and oxygen to infiltrate the surface, promoting
tree health and groundwater recharge.
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Survey Results
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01

Trees provide valuable services to our community. Rank the following benefits in order of their value to you (1-most valuable and 5-least valuable):
Answer Options
Improved air quality
Energy savings
Protects water quality/Reduced stormwater runoff
Carbon storage
Wildlife habitat

02

03

2

3

4

79
67
116
37
73

52
68
124
55
73

30
81
74
120
67

5-least
valuable
9
122
28
147
66

Rating Average
1.00
1.00
1.00
1.00
1.00

answered question
skipped question

What is the reason you most appreciate trees in your daily life? Please rank the following in order of their value to you (1-most valuable and 5-least
valuable):
1-most
Response
5-least
Answer Options
2
3
4
Count
valuable
valuable
Beauty/Aesthetics
201
92
47
17
15
372
Shaded Trails, Sidewalks, and Bike Trails
107
178
53
27
7
372
Shaded Parking
22
42
129
88
91
372
Improve Retail Areas
7
19
48
125
173
372
Increased Property Values
35
41
95
115
86
372
answered question
372
skipped question
0
Which do you think Plano needs?
Answer Options
More Trees
Same Amount of Trees
Fewer Trees
Don't Know/Unsure

04

1-most
valuable
202
34
30
13
93

Response
Percent
87.3%
8.9%
0.5%
3.2%

answered question
skipped question

Response
Count
323
33
2
12
370
2

How satisfied are you with the level of maintenance provided for Plano's urban trees?
Answer Options
Satisfied
Neutral
Unsatisfied
Not sure
Additional Comments

Response
Percent
51.9%
28.4%
12.7%
7.0%

answered question
skipped question

Response
Count
192
105
47
26
85
370
2

Response
Count
372
372
372
372
372
372
0
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05

Where would you like to see more public trees planted? Please check as many as apply.
Response
Percent
71.4%
71.1%
69.5%
42.7%
70.0%
51.9%
0.0%
1.4%
3.5%

Answer Options
Parks
Open space and natural resource areas
Streetscapes
Downtown
Trails and bike paths
Parking Lots
I would like to see less trees
Plano has enough trees
Other
Other (please specify)

06

answered question
skipped question

Please select your age:

Seminars and workshops
Interpretive trails and displays
Information about how to pick the best tree for my location
Guided nature walks
Other
Other (please specify)

Response
Percent
37.7%
55.8%
75.6%
45.9%
4.5%

answered question
skipped question

Response
Count
133
197
267
162
16
32
353
19

In which Plano zip code do you live?
Answer Options
75023
75024
75025
75026
75074
75075
75086
75093
75094

Response
Percent
20.7%
9.0%
15.5%
0.0%
24.3%
17.2%
0.5%
11.4%
1.4%

answered question
skipped question

Response
Count
76
33
57
0
89
63
2
42
5
367
5

Response
Percent
7.4%
18.0%
21.0%
24.8%
21.3%
7.6%

Answer Options
19-28
29-38
39-48
49-58
59-68
69+

09

answered question
skipped question

(Optional) Please provide your e-mail address
Answer Options

What types of tree education and public outreach would you like to see offered?
Answer Options

07

Response
Count
264
263
257
158
259
192
0
5
13
32
370
2

08

10

answered question
skipped question

Response
Count
112
112
260

(Optional) Please use this space for any additional comments.
Answer Options

answered question
skipped question

Response
Count
53

53
319

Response
Count
27
66
77
91
78
28
367
5

50

“Do what you can, with what you have, where you are.”
- Theodore Roosevelt
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