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Background on Tree Strategy Implementation Group (TSIG)
Greater Houston Region

Key Strategy Goals and Guiding Principles

The Tree Strategy Implementation Group (TSIG) came together in early 2020 to create a
strategy to accomplish the Resilient Houston Plan’s goal to plant 4.6 million new native trees
by 2030. Tree Strategy Implementation Group (TSIG) Members included:

City of Houston Resilience Office (Marissa Aho)
Buffalo Bayou Partnership (Anne Olson)
Civil Engineering - Matthew Smith (ALJ Lindsey)
Harris County Flood Control District - HCFCD (Nicolas
Griffin)
Harris County, Precinct 2 (Jorge Bustamante)
Harris County Tollroad Authority - HCTRA (Doug
Emery)
° Houston-Galveston Area Council - H-GAC (Justin
Bower and Cheryl Mergo)
° Houston Parks & Recreation Dept - HPARD (Kelli
Ondracek)
° Houston Parks Board - HPB (Marissa Llosa and Alexis
Overdiek)
Houston Wilderness - HW (Deborah January-Bevers)
Land Conservation Finance (Ernest Cook)
Landscape Architects
o Keiji Asakura (Asakura Robinson)
o Matt Baumgarten and Rachel Wilkins (SWA)
o Sheila Condon (Clark Condon)
° Mitigation Banking (represented by Matt Stahman,
RES)
° Municipal Ultility Districts - MUDs (represented by Alia
Vinson, ABHR)
Nature's Way Resources (John Ferguson)
TxDOT — Houston District (Ethan Beeson)
Texas A&M Forest Service (Mickey Merritt & Mac
Martin)
° Trees for Houston - TFH (Barry Ward)

Based on data analyzed by TSIG members to be most beneficial to the region, a 4-part
large-scale tree planting strategy was created based on 40% of the native 4.6 million trees
targeted for Urban Heat Island areas with tree species with large leaf canopies, and 60% of
the native trees targeted for native ‘Super Trees’ species (discussed in Chapter 4) that
provide high levels of air pollution reduction, water absorption, erosion control and carbon
sequestration (See also Appendix J).

The 4-part TSIG Strategy includes:



1. Beginning in 2019, maintaining an average of 400,000 native trees planted each
year using three main actions: a) continue large-scale native tree planting with
multiple native species by TSIG members, b) create an educational campaign to
encourage residential involvement in large-scale native tree plantings
(encouraging the equivalent of two new trees for every Houstonian), and c)
provide data and tracking of the planting of millions of native trees through 2030,
which will be provided via an online City of Houston tracking system.

2. Creation of a Regional Native Tree Planting Policy & Procedures Manual —
educating decision-makers and the general public on the Best Management
Practices of why, how and where to do large-scale native tree plantings, targeting
specific native tree species based on location and ecosystem services needed.

3. Tracking where major native tree removals are taking place and encouraging
alternatives to deforestation.
4. Supporting regulatory improvements that will assist in reaching the 4.6 million

new native trees goal, such as updating county/city native tree lists, and allowing
additional green space locations for large-scale tree plantings.

In celebration of Texas Arbor Day 2020, and as a Kick-off for the TSIG’s Strategy to plant 4.6
native trees by 2030, a press conference and volunteer native tree planting event was held at
Buffalo Bend Nature Park with governmental leaders, community partners and TSIG members
(see City of Houston Press Release, November 6, 2020 - Appendix G)
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Resilient Houston Plan

Tree Strategy Implementation Group
Greater Gulf-Houston Regional Native Tree Planting

Policy & Guidelines Manual

Using this Manual

To make this Manual as user-friendly as possible, there are a series of video forums that
were produced leading up to the final publication of this Manual (See
https://houstonwilderness.org/46-million-trees-by-2030-goal). The video TSIG Forums
include presentations by experts on large-scale native tree plantings, climate change
impacts and adaptive capacity of tree species in the region. At the beginning of each
chapter there are YouTube links of the video forums with more information pertaining to
that chapter.
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CHAPTER ONE:

Forestation-Style Tree Plantings in
8-County Gulf-Houston Region

BRIEF HISTORY OF LARGE-SCALE FORESTATION IN GULF-HOUSTON REGION

TSIG Video Forum featuring TxDOT-Houston District forestation-style plantings along
freeways - See Youtube link: https://youtu.be/Pn8yK928YM8

Large-scale native tree plantings that create forested areas with diverse trees species
has been around the Greater Houston area for many years

In 2001, a Quality of Life Coalition in Houston, TX, made up of the region’s largest business
organization, the Greater Houston Partnership, regional environmental nonprofits and
local/regional governmental entities, worked closely with the Texas Department of
Transportation (TxDOT) Houston District to create a pioneering initiative allowing for
large-scale native reforestation along the freeways and large thoroughfares in the Greater
Houston Region. The policy initiative was called the Green Ribbon Freeway Forestation
program. The initiative’s goal was to move away from large grass plots along TxDOT’s
freeway and thoroughfare rights-of-way and replace them with forestation-style tree
plantings.

By 2005, Harris County, the City of Houston, Municipal Utility Districts and Master-Planned
Communities, non-profit groups were engaging in forestation-style plantings of native trees. At
that time, there was not much concentration on the type of native tree species, simply that the
trees be native to the region. But the results of those policy changes have been
transformative for the freeways and thoroughfares of Greater Houston.

Figure 1.1: TxDOT forestation-style planting along 1-69 in Houston


https://youtu.be/Pn8yK928YM8

Figure 1.2: Harris County Detention Basin with Forestation-style planting

City of Houston brought many community stakeholders together in 2019 to create a
resiliency plan for Greater Houston.

By January of 2020, when the City of Houston’s Resilient Houston Plan was released with a
series of goals to invest in and strengthen the capabilities of neighborhoods, communities and
the entire region to address, withstand and quickly recover from physical, social and
economic shocks and stresses, it made sense that one of the goals would involve major
large-scale tree planting. The result was Goal 6 of the Resilient Houston Plan - to plant 4.6
million new native trees by 2030.

In June of 2020, the City of Houston also debuted its
Climate Action Plan that includes the goal to “restore,
protect, and enhance Houston’s natural ability to capture
and store carbon” and adopts the overlapping goal of 4.6
million new native trees planted by 2030.

For more information on the Resilient Houston Plan:
https://www.houstontx.gov/mavor/chief-resilience-officer.html




CHAPTER TWO:
Multiple Benefits of Native Trees

TSIG Video Forum featuring Houston Parks Board Forum highlighting a case example
of large-scale tree planting along Greens Bayou - See Youtube link: https://youtu.be/ZqJnJliUCUk

ECOSYSTEM SERVICES

The Gulf-Houston Region is situated in one of the most ecologically diverse major
urban areas in the country. The forests, prairies, savannahs, bayous, bottomlands,
coastlines and ocean around Gulf-Houston Region comprise ten ecoregions: seven
land-based and three water-based.

Contrary to the prevailing image of concrete expanses and glass towers, the expansive
Greater Houston Region has 10 distinct ecoregions, including three maijor rivers—the Trinity,
San Jacinto and Brazos—as well as over 40 major bayous and creeks that run like fingers
from west to east through the region and into Galveston Bay and the Gulf of Mexico (See
Ecoregion Map above). For more detailed information on the 10 distinct ecoregions of the 13+
county region, see the Houston Wilderness Ecosystem Services Primer, 2nd Edition
(www.houstonwilderness.org/ecosystem-services).

Below provides an illustration of the ecosystem services of the region’s forested areas (upland
and riparian) in our region.

Figure 2.1: List of Ecosystem Services Provided by a Forest. Houston Wilderness,
The Ecosystem Services in the Greater Gulf-Houston Region Presentation, 2015
(https://houstonwilderness.org/ecosystem-services/)
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Figure 2.2: Example of a Tree Within-Year Ecosystem Service Supply Cycle. Part of:

Burkhard B, Maes J (Eds) (2017) Mapping Ecosystem Services. https://doi.org/10.3897/ab.e12837. This

cycle considers a deciduous tree as the focus of ecosystem service supply. Meanwhile, it illustrates that
the ecological services of a tree are dynamic, and change with time.

Whether standing in more pedestrian urban settings or in the expanses of the surrounding
rural areas, the forests are perhaps the most immediate landscape available to urban
citizens - the energy savings afforded to buildings that enjoy the shade from neighboring
tree canopies and/or the volume of airborne pollutants— including carbon—removed and
sequestered within a tree’s biomass.

HEALTH
BENEFITS OF
NATIVE TREES

Air pollution in

Houston is known to

pose an increased

risk of asthma

attacks and cardiac

arrest according to

researchers at the

Houston Health

Department,

Houston Fire

Department, Rice

University, and

Baylor College of Medicine. The planting of large-scale native trees provides high levels of air
quality benefits, particularly when targeted in high health-risk areas.
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On August 7, 2020, the Houston Harris Heat Action Team (H3AT) -- a collaboration between
Houston Advanced Research Center (HARC), the City of Houston, Harris County Public
Health (HCPH), and The Nature Conservancy of Texas (TNC) - held a one-day urban heat
island mapping effort with the help of 84 community scientists, and funding support from
Lowe's and Shell. The effort was part of the 2020 Heat Watch program led by CAPA
Strategies and the National Oceanic and Atmospheric Administration (NOAA), and it resulted
in a total of 320 square miles of Houston and Harris County being mapped by local residents.
(For more information: www.H3AT.org).

The results of this campaign are being used by the public and private sector in different ways
to equitably reduce the impacts of urban heat, including:

° Better understanding heat-related health risks
° Coordinating tree planting, shade structures, and cooling centers
° Informing design of parks, streets, housing, and other built infrastructure

Forested area along Buffalo Bayou
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CHAPTER THREE:
Regional Soils

TSIG Video Forum featuring TxDOT-Houston District forestation-style plantings along

freeways - See Youtube link: https://youtu.be/Pn8yK928YM8 and TSIG Video Forum

Harris County Flood Control District (HCFCD) native forestation-style tree plantings along
riparian corridors and use of the 14 Super Trees with high ecosystem services - See Youtube
link https://youtu.be/ 2xKDfW8WGc

The Gulf-Houston Region’s unique clay-based soils play an important role in the health
and vitality of the 10 ecoregions and their many ecosystem services

Under both the 8-County Gulf-Houston Regional Conservation Plan
(https://www.gulfhoustonrcp.org) and the Resilient Houston Plan, many stakeholders and
communities are working to enhance nature-based infrastructure across the region, including
increasing protected/preserved land to 24% of the 8-county region by 2040. A critical

part of all nature-based planning and infrastructure needs to involve maintaining and
enhancing good soil quality.

The Gulf-Houston Region includes two main clay-based soil types.

All four major urban regions of Texas, including the Gulf-Houston Region, contain

Vertisols and Alfisols as their dominant soil orders. The National Resources Conservation
Service (NRCS) classifies dominant soil types for the 8-County Gulf-Houston Region as Gulf
Coast Prairie Soils.

Figure 3.1: Chart of Dominant Soil Orders in Texas with emphasis on Greater

Houston Region soils. Houston Wilderness, Understanding the Soil Content of the 8-County
Gulf-Houston Region, 2018 (https://www.qulfhoustonrcp.org/). The U.S. Department of Agriculture
identifies twelve soil orders, with Texas containing seven of those twelve orders. From those seven
orders, four major urban regions of Texas all contain either Vertisols or Alfisols as their dominant soil
orders.
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Knowledge and understanding of our region's unique Vertisols and Alfisols can help guide the
discussion on the importance of:

(1) the need to "spread out" protected/preserved lands to naturally hold water necessary to
mitigate downstream flooding

(2) creating and maintaining additional detention basins throughout targeted parts of our
region that allow for additional storage of water during large rain events

(3) encouraging increased native plants and trees on all available lands in our region, and

(4) targeting
measureable
carbon
sequestration
as a major
factor in
restoration and
enhancement
efforts.

Figure 3.2: Map of the Solid Of the 8-County Gulf-Houston Region. Houston
Wilderness, Soil Two-Pager on Regional Soil Orders, 2018
(https://houstonwilderness.org/qulf-houston-regional-conservation-plan). In the Gulf-Houston Region there
are two main soil types: Alfisols and Vertisols. The vertisols are mainly distributed in the south, while the
alfisols are distributed in the north.

How to prepare the soil before beginning a tree planting site(s)

Existing vegetation on a site
Existing vegetation on a site can be a strong indicator of soil quality and hydrology, which in

turn can be suggestive of the potential ease or difficulty of restoration. A comprehensive
vegetation survey may also identify: where healthy, rare and/or invasive plant communities
exist in relationship to one another, which areas of a site are in greatest need of restoration,
and where targeted restoration will most enhance ecosystem services.
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An expanse of mowed lawn does not possess much habitat value; planting a forest in its
place results in habitat enhancements. On the other hand, a coastal grassland that is
dominated by native plants may already be providing significant habitat functions as migratory
habitat for bees, birds and butterflies, including the Monarch, and other coastal prairie
species.

Evaluating Soils
Soil is critical to the success of a forest restoration project. Soil quality is the inherent

capacity of the soil to perform its important biological, physical, and chemical functions. Soll
health represents the condition of the soil as a result of its management. Soil health can be
evaluated using indicators as “baseline assessments.” A TxDOT-Houston District example of
contract specifications used to evaluate soils can be found in Appendix B.

Baseline Assessments

On the targeted large-scale tree planting site(s), look for organic matter, barren or compacted
areas, and the growth habits of existing vegetation, as these are indicators of soil health. For
example, stunted growth and sparse vegetation cover might indicate the presence of a soil
constraint (e.g. heavy metals, shallow depth to bedrock). More detailed analysis of the soll
can be determined by laboratory analysis.

Figure 3.3: Soil Food Web. Smiling Gardener, The Soil
Food Web inhabitants are often classified according to their
“trophic level,” best translated as “who eats whom.”
(https://www.smilinggardener.com/collection/the-soil-food-web/)

» Texture. Sandy soils have the largest particles and
the fastest drainage rate, due

to their large pores. Clay soils have the finest particles
and the slowest drainage

rate. Silt and loamy textured soil characteristics fall in
between.

* Moisture. Soil moisture is a measure of how much
water is in the soil at a given

moment, and it fluctuates with precipitation and plant
uptake. Soils with a higher water holding capacity tend
to be better for plant growth.

* Nutrient and Toxin Levels. The movement and concentrations of nutrients (i.e.,

nitrogen, phosphorus, potassium) available for plants in the soil will influence the
establishment and growth rates of plants. Nutrient levels naturally fluctuate over time due to
their sensitivity to these numerous variables. There are ways to enhance the nutrient levels of
soils, both Alfisols, Vertisol and other types of soils, by adding organic mulch and/or organic
compost (see more below) and/or liquid nutrients directly to the soil before tree plantings.
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IMPORTANT NOTE: Most of the soils in our area are deficient in micro-nutrients, hence
applying some minerals (also referred to as re-mineralization or rock dust) along with a good
organic fertilizer helps trees establish quicker with fewer problems. For more information on
how and what type of organic liquid nutrients are available, see
https://www.microlifefertilizer.com/about/.

* Mulch and Compost. Twigs, leaves, dead flowers, rotten wood, and other debris cover the
forest floor, serving as mulch and compost, and are important to add to newly planted forests
(tree plantings). Mulch/compost shades and cools the soil, adds organic matter and nutrients
to the soil, reduces compaction, and helps keep grass and other plants from growing under
and competing with the trees. Shade from surrounding trees also keeps soil and roots cool
and moist in the forest.

Applying mulch across an entire large-scale native tree planting site(s) helps retain soll
moisture, deter invasive plants, and keep mowers and other maintenance equipment away
from the young and delicate trees. However, if you plan to apply mulch only around
individual trees, never mound up the material around trunks, a practice which can rot the
trunk, cut off oxygen to roots, cause stem-girdling root growth, prevent water

penetration, and, in poorly drained soils, lead to over-saturated roots.

A good mulch bed should extend out at least three feet from a tree's trunk in all directions,
though wider is better. Mulch can be anything organic. Plastic sheet "mulches" should never
be used under trees or shrubs. Though they keep weeds out for a few years, they Kill roots
by not allowing oxygen and water into the soil.

Mulching and other organic compost can be done at planting time, but it can also be done
around established trees. Just spread a deep layer of mulch right over the existing grass.
Before long the shade of the mulch will smother the grass.

High quality regionally-sourced organic mulch from various native tree species is available
from a variety of producers/vendors in the region. The same is true for organic compost
(Kuhns, n.d.). IMPORTANT NOTE: Native Mulch (sometimes called Native Hardwood), that
has been aged (composted) till a deep chocolate brown color is the most effective mulch for
tree planting. Avoid raw wood, bark, or dyed mulches as they can be harmful for soils and
trees.

Examples of native mulch, compost and tree species vendors can be seen in Appendix C.
Further more information on ways to enhance regional soils is available in Appendix D. A
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CHAPTER FOUR:
Diversity of Native Tree Species

TSIG Video Forum featuring Houston Parks & Recreation Department (HPARD) on the region's
diverse list of native tree species - See Youtube link https://www.youtube.com/watch?v=B0YEjzy5dAo

Due to the 10 distinct ecoregions that make up the Greater Gulf-Houston Region, there
are many native tree species to choose from when planning a large-scale tree
planting/reforestation effort. Invasive and non-native species are discouraged, and
often disallowed under county and municipal regulations.

The Greater Houston Region is fortunate to have a long list of native large and small tree
species to choose from for large-scale tree plantings in various locations.

The City of Houston’s Tree & Shrub Ordinance, which has been adapted by Harris County
and other surrounding countries and municipalities, protects Houston’s ecoregions by offering
incentives to property owners who preserve and care for existing trees on private property,
and want to add new native trees to their property or infrastructure projects. Based on the
property’s size, the ordinance establishes minimum planting requirements for street trees,
parking lot trees, shrubs and landscape buffers. These requirements also help achieve the
Resilient Houston Plan’s 4.6 million trees by 2030 goal. The City of Houston Native Tree list
can be found in Appendix E, and here: http://www.houstontx.gov/planning/DevelopRegs/tree_shrub.html

Fourteen (14) Native “Super Tree” Species have been identified for their high levels of
ecosystem services in air pollution and water absorption, carbon sequestration and
tree canopy size.

Graphics by JP Duberg
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In 2019, Houston Wilderness worked with TSIG partners to research, calculate and rank the
ecosystem services values associated with native tree species in our region and identified
fourteen (14) of those native species with high absorption levels in carbon sequestration,
greenhouse gases and flood mitigation through rainfall interception and water absorption.
Called the native “Super Trees,” these 14 tree species are targeted for large-scale plantings
along riparian corridors, freeways and thoroughfares, park natural areas, and urban hot spots.
Due to their high absorption levels, planting these tree species provide a multitude of
ecosystem services - increased air & water quality, water absorption, erosion control, carbon
sequestration, increased outdoor recreation, and habitat creation. The Houston

Wilderness’ native tree species ranking list can be found in Appendix F & J.

There are many examples of diverse plantings of different native tree species on
different size acreage all around the Greater Gulf-Houston Region, including
examples of large-scale Super Tree plantings.

Forestation Example along Buffalo Bayou (near Buffalo Bayou Park):

In Buffalo Bayou trails, a large number of Red Maple trees, Redbuds, American Elms and
Sycamores, Loblolly Pines, natives species of Live, Laurel, Post, Water, Willow Oaks, Green
Ash, Boxelders, Tuliptree, Sweetgum and Sugarberry trees are planted. This tree species is a
typical example of the Super Trees in the Houston Region. Red maple is capable of storing
about 139 Ibs of carbon dioxide per year and up to 859 Ibs within 10-years. Red maple also
performs well in flood control and air purification. It absorbs 2,592 gallons of water and 1.6 Ibs
of GHG per year. In Houston, the sunshine lasts longer in autumn, and the red maple trees
can receive more sunshine, which accelerates the leaves to turn red in autumn (Garcia,
2019). Further more information on Fourteen (14) Native “Super Tree” Species, see Appendix
F.
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Reforestation Example along Bayport Berm (near Bayport Container Terminal)
All types of lands in Greater Houston lend themselves to large-scale tree plantings,
even in more industrial areas, such as the Houston ship channel. Along the Bayport
Berm, near Bayport Container Terminal in Pasadena/Seabrook, thousands of the 13 of
the Super Tree species have been planted along the Berm and will be available for the
public to visit the reforested area by 2024.

Reforestation
Example along Will
Clayton Parkway
(near Bush
International Airport)

Strips of rights-of-way along Will Clayton Parkway leading in and out of Bush
International Airport were planted over 15 years ago and are now

reforested with a variety of tree species, enjoyed by travelers from all

over the world and used as habitat by a variety of wildlife and migratory

bird species.
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Reforestation Example in Clay Family Eastern Glades @Memorial Park
Renovated with new native trees and grasses in 2019, the Eastern Glades in Memorial
Park provide a peaceful environment that will grow into a forested area within the next
10 years. Use of Cypress trees, Loblolly Pines and Oak trees were planted throughout
the park.

Reforestation Example in MUD No. 230 - Mandolin Gardens Park

There are regulatory and state-allowed funding tools available for municipal utility
districts (MUDs), master-planned communities, and other special districts to use to add
green space to their neighborhoods and enhance the green space with large-scale tree
planting. These “tools in the resilience toolbox” are particularly important for older
districts who need to expand green space for their residents. MUD No. 23’s
enhancement of a previous detention ditch into an oasis of native trees and grasses
with a walking trail for residents to enjoy is one example. (For more information on Tools
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in the Resilience Toolbox, see Gulf-Houston RCP one-pagers at
https://houstonwilderness.org/qulf-houston-regional-conservation-plan).

Before

Reforestation Example in Milby Park After

A 100-ft wide riparian buffer was created along Sims Bayou in Milby Park, with the planting of
a diverse mix of over 2,000 native trees and shrubs. The site began as mowed park land
dominated by non-native lawn grass.

Flewellen Creek at

Cross Creek Ranch
Master-Planned
Community has

been transformed

from a clay-based, highly
eroded tributary of the
Brazos River

into a forested outdoor
recreational space for the
residents and visitors of the
Fulshear area through
large-scale native trees
plantings (SWA reforestation
project)
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Exploration Green in Clear Lake City (Houston)

In Southeast Houston, dedicated groups of volunteers with the Clear Lake City Water
Authority transformed a defunct golf course into an innovative stormwater detention center
and green space, called Exploration Green. Now covered with forestation-style native tree
species, the land now provides an integrated, natural solution for catastrophic seasonal
flooding holding up to 500-million-gallons of stormwater while also serving as a nature
preserve and recreation area. Located near NASA's Johnson Space Center, this 200-acre
urban green space provides the community with countless opportunities to explore, offering
40 acres of both wetlands and permanent detention lakes, home to over 1,000 native
species.To get more detailed information and photos on specific native tree species, these
two resources provide comprehensive lists of all tree species:

° Texas A&M Forest Service: http://texastreeid.tamu.edu/content/listOfTrees/
° Garden Club of Houston (Summer 2012): Tough-Texas-Trees-by-Doris-Heard.pdf
) Hermann Park tree species tour: https://www.hermannpark.org/visit/park-guides/trees/

VERTICAL DIVERSITY: MULTI-STORIED FOREST STRUCTURE

Multi-storied forests are communities of plants dominated by trees in the canopy layer,

with three additional layers below: the subcanopy, the understorey, the shrub layer and

the forest floor, all of which are crucial to the ecological function and sustainability of

the forest system. The subcanopy is comprised of slow-growing and shade tolerant

trees that are poised to take the place of the canopy as it ages. The understorey is made up
of small trees and shrubs. The forest floor is comprised of small plants such as grasses, ferns
and wildflowers. This layer also includes soil, decomposing organic matter that supports and
sustains the trees, shrubs, and grasses.
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Figure 4.1: Vertical Forest Structure. Kory Beasley, Hug a tree they have less issues than
people Presentation, 2018 (https:/slideplayer.com/slide/13767425/). A tree can be roughly divided into 6
layers from top to bottom. The different layers of the forest are constantly interacting with various biotic
and environmental elements. For example, the canopy acts as a windbreak and intercept rainfall, while
the understorey can be a refuge for small animals from predators.
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How to find native trees to purchase in Greater Houston: There are many native
tree vendors in the Greater Houston area. To find one near you, search “Native Tree
Nurseries.” See also examples of native mulch, compost and tree species vendors in

Appendix C.
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CHAPTER FIVE:
Locations for Forestation-Style Tree
Plantings

TSIG Video Forum featuring major landscape architects’ discussion on native tree

plantings at various locations around the region - See Youtube link
https://www.youtube.com/watch?v=94YmI35bGro

Large-scale native tree plantings (reforestation) can occur on multiple acres of
land or smaller land sizes, as well as riparian and roadway corridors - all land
sizes can accommodate a certain number of diverse native tree species, creating
a forestation-style planting.

In the Greater Gulf-Houston Region, many reforestation opportunities exist in natural/green
space areas, residential areas and along riparian, rights-of-way and roadway corridors.
Available space is one of the considerations most overlooked or misunderstood when
deciding what and how many trees to plant. Before you plant, it is important to consider what
the tree will look like as it nears maturity. Consider its height, canopy spread, and root space.

Avg.
) L Mature
Thesze examples reprasant typical Height*
malure helghts in cily condilkons,
i 5 4 ' (feet)
Check the Arborday .org Tree Guide -
for expected mature height and -
crown spread of trees you are h
|
— 4D

considering. :
Thehr o W 4 ‘ ...... I

Shrubs l.':ngwn-u-d Sassafras  Pin Oak Whil-e Dalt Funderuaa Fine

Flowering Post Oak, Arborvitas, Lindan, Redwood,

Plums, Cruaking Graen Ash, Red Oak, Planetresa
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Sumac, Eastern Elue Walnut, Alrels s O

Hnrnl:ream, Hmc&tﬂﬂr; Eprun::e MEI'I',I' piI'IES SPECITHERG mAY

Redbud Flowering FI_.I'P"_I_'"":”T "
Baar nALurE Seltings

Figure 5.1: The Basic Spacing Guide From Various Distances and Various Tree
Heights. Arbor Day Foundation, Right Tree in the Right Place
(https://www.arborday.org/trees/righttreeandplace/size.cfm). As shown in the figure, different trees look
very different when they are approaching maturity. For example, the crown shape of the pin oak is
pyramidal, but that of white oak is layered.
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There are 10 key guiding principles when implementing a large-scale tree planting
(reforestation) effort:

1. Select a suitable site or landscape, including the analysis and evaluation of current land
uses and land tenure/ownership, and identify involved stakeholders (See Figure 8 below)
2. Analyse and evaluate the drivers of deforestation or forest degradation.
3. Engage stakeholders, discuss long-term goals of forest restoration considering
the interests of all stakeholder groups, and draft a preliminary
restoration/rehabilitation plan.
4. Develop a restoration management plan, including: preparing a topographic
land-use map, including a designation of forest functions, assessment of road
accessibility, existence of natural regeneration and needs for planting; agreeing
on restoration/rehabilitation objectives selecting the restoration/rehabilitation method
choosing the species to be used, and establishing a nursery and assessing possible
positive and negative social and environmental impacts.
5. Collect seeds, produce seedlings in nurseries and prepare for planting.
6. Plant trees.
7. Assess capacity-building needs and plan for the necessary training.
8. Establish realistic time schedules and plan for financial requirements.
9. Monitor restored/rehabilitated areas, and conduct maintenance activities as required
10. Consider possible climate-change impacts.

Figure 5.2: Restoration Site Selection Process. New York City Department of Parks &
Recreation, Guidelines for Urban Forest Restoration, 2014

(https://www.nycgovparks.org/pagefiles/84/quidelines-to-urban-forest-restoration.pdf).

For more detailed analysis of landscape planning ideas, The Wildflower Center, the United
States Botanic Garden and the American Society of Landscape Architects

Created The Sustainable SITES Initiative®, originally modeled after the U.S. Green Building
Council’'s LEED® Green Building Rating System, SITES v2 provides a comprehensive set of
guidelines and performance-based metrics for rewarding leadership in the design and
development of high-performance landscapes. See more at
https://www.wildflower.org/project/sites-rating-system
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There are many examples of diverse large-scale native tree plantings on different size
acreage all around the Greater Gulf-Houston Region.

1) Greens Bayou - Clark Condon LA reforestation project

2) Llewellyn Creek - SWA LA reforestation project - Cross Creek Ranch (in Fulshear)

3) TxDOT-Houston District - along Highway 69 in Greater Houston
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4) Corporate campus (Shell Woodcreek)

Corporate campus example: Smaller land acreage can also accommodate
large-scale diverse native tree plantings, such as the Shell campus of I-10 in west
Houston. This forestation effort was planted in 2015 and now allows for the walking
trail to be covered in shade for a lovely walk in the park feeling for the campus
employees.

5) Kelly Village Park - Asakura Robinson reforestation project (Houston)

A multi-famiy residential and senior living community
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6) Houston Parks and Recreation Department’s Natural Resources Management
Program - building a network of riparian buffers in parks across the city. Called the
HPARD Riparian Restoration Initiative, this large-scale tree planting program targets
parks and green spaces along various bayous and creeks in the City, including as many
as 70 City of Houston Parks and resulting in the planting of over 200,000 trees.
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CHAPTER SIX:
Planting Forestation-Style Native Trees

TSIG Video Forum featuring Harris County Flood Control District (HCFCD) native
forestation-style tree plantings along riparian corridors and use of the 14 Super Trees

with high ecosystem services - See Youtube link https://youtu.be/ 2xKDfW8WGc

As mentioned at the beginning of this Manual, the Tree Strategy Implementation Group
(TSIG) came together in early 2020 to create a strategy to accomplish the Resilient Houston
Plan’s goal to plant 4.6 million new native trees by 2030. Part of that strategy was to create an
educational campaign to encourage residential involvement in large-scale native tree
plantings (encouraging the equivalent of two new trees for every Houstonian), and provide
data and tracking of the planting of millions of native trees through 2030, which will be
provided via an online City of Houston tracking system. That process has now been created
and is available to public involvement on the City of Houston’s Office of Resilience webpage
(see more in Appendix G).

The primary goal of large-scale native tree plantings, and reforestation, is to

create and/or restore multi-species forests at various sizes in areas that were
traditionally forested in the region in order to provide critical ecosystem services to
residents and wildlife.

At each site(s), use your design to maximize ecological function and habitat value. The
healthy forests you create will build soil, encourage the growth of planted native species,
recruit additional native species, resist the invasion of non-native species, and enhance the
experiences of green space/park users and neighbors. The restoration will result in improved
resiliency, robustness and resistance to disturbance.

Practical and administrative considerations: Design a large-scale planting within the

limitations posed by your budget and your available time frame. While there are a host of

variably-priced techniques for removal of invasive growth, soil preparation, and plant
materials, as discussed in the chapters above, the process/technique of
planting/installing the native trees in a forestation-style planting is relatively the
same no matter the size or location of the site(s) to be planted.

Earlier chapters provide information on choosing which native trees species to
plant based on respective ecosystem services and soil type. Other considerations
on planting of tree species include:

A. Identification of size of tree placed on various locations:

1. Use of native tree seeds (gathered directly or bought from vendors)
2. Use of native bareroot/seedlings/liners/plugs
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3. Use of native 3-5 gallon size and containers

B. Adding other grasses/forbs to a large-scale tree planting

You can also introduce native wildflowers and grasses to a tree planting site(s) through native
seeding or by planting grass/forb plugs. The decision to use seeds or plugs will be based on
budget and site scale. Plugs ensure establishment of plants exactly where desired.

Figure 6.1: Size and Packaging Choices for Plant Material. New York City Department of
Parks & Recreation, Guidelines for Urban Forest Restoration, 2014
(https://www.nycgovparks.org/pagefiles/84/quidelines-to-urban-forest-restoration.pdf).

C. Native tree species that drop leaves (defoliation), fruit or nuts

Some site locations may be more difficult to maintain if chosen native tree species loose
leaves, or drop fruit or nuts on an annual basis. Consideration should be given to other
native trees species in those instances.

Whether organizing a large-scale native tree planting (reforestation) effort with volunteers or
under contract, the process to complete a native tree planting can be fairly straightforward,
once initial planning on site(s), species, soil, and other materials are determined.

This TSIG Manual provides a step-by-step large-scale native tree planting guide in Appendix
H. The Guide presents suggestions to help future large-scale tree plantings, based on prior
regional projects that have been tested during multiple planting seasons and have shown to
be successful in the Gulf-Houston region.

Also, as mentioned above in Chapter One, a major regional goal of the Resilient Houston
Plan is to plant 4.6 million new native trees by 2030. Appendix G provides detailed information
on how to become a participant in that 4.6 Million Trees by 2030 effort.
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CHAPTER SEVEN:
Avoiding Deforestation of Native Trees

TSIG Video Forum featuring major landscape architects’ discussion on large-scale
native tree plantings and avoiding deforestation in new developments at various

locations around the region - See Youtube link: https://www.youtube.com/watch?v=94YmI35bGro

Like many urban areas, Greater Houston experiences a large amount of deforestation
as new developments are created in traditionally forested areas and mature native
trees are bulldozed.

While some deforestation data is collected from public entities, there is not regular
monitoring of canopy loss in the Greater Gulf-Houston Region. In 2021, Houston
Wilderness provided some research in this regard based on deforestation that occurred
in the Greater Houston area from 2013 to 2019. The research was collected, analyzed in
a report called 16,487.25 acres.

Generally findings in the Greater Houston Deforestation Report: 2013 to 2019 (GHD) were
that the average annual deforestation rate from 2013 to 2019 in the Greater Houston area
was 4,127 acres per year (based on dividing Greater Houston/Harris County into 15 equal
transects, as Figure 10 illustrated below). The highest deforestation rate occurred at Transect
15 at 16,487.25 acres per year, and the lowest deforestation rate occurred in Transect 9 at
540 acres per year. According to the GHD Report, areas with high rates of deforestation are
mostly used to develop homes, farms and retail establishments. For more information, see
Appendix | for the full GHD Report.

Figure 7.1: 15
equal transects in
the Greater
Gulf-Houston

Region. Houston
Wilderness, Greater
Houston Deforestation
Report: 2013 to 2019
(GHD), 2021.
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Transect 15 - Example of Deforestation Rate: Atascocita, Harris County (NE)

Figure 7.2: Atascocita Satellite
image as of May 1, 2013 (Right) (35
dark green grids, 173,116 acre)

Figure 7.3: Atascocita Satellite image as of
April 1, 2016 (Below) The image as of May
2016 was not selected because it was covered
by clouds, and it was impossible to accurately
distinguish the location of the forest (18 dark
green grids, 89,031 acre)

Figure 7.4: Atascocita Satellite image as of
May 1, 2019 (Below) (15 dark green grids,
74,193 acre)

The acreage with the greatest decrease is

Transect 15, the Atascocita, Harris County

area. The deforestation rate in this location is

16,487.25 acres per year on average. As

illustrated in the three satellite images below -

for years 2013, 2016 and 2019, the annual average forest cover reduction rate clearly shows
a significant amount of deforestation taking place between those years. Based on this high
deforestation rate, it shows that large-scale tree removal in the north side of Greater Houston
is faster than that in the south.
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An important observation noted in this report is that there is no direct relationship between the
proportion of deforestation area and the velocity of deforestation in the Greater Houston area.
In other words, a larger deforestation area does not necessarily mean a faster deforestation
rate. The forest area observed in the west and south was small, and although the
deforestation area proportion was large, the rate was slow. Near Brookside Village region
(transect 10), for example, forest cover of approximately 10,864 acres was observed in 2013
and decreased to 4,074 acres in 2016, with a deforestation proportion of 62.5%. By 2019, the
forest area had decreased to 2,715 acres, with 75% of the deforestation proportion.
But for an average of six years, the rate of deforestation in transect 10 was only
1,357 acres per year.

As large-scale native tree plantings continue to scale up to meet the Resilient
Houston Plan’s 4.6 million trees by 2030 goal, a substantial education campaign
needs to be established to encourage residential and commercial developers to avoid
deforestation going forward. Examples of similar campaigns in other cities who have also
adopted large-scale tree planting goals include (Virsilas et al., 2019):
1)  Baltimore, MD

2)  Detroit, Michigan
3) Eugene, OR

4) Honolulu, Hawaii
5)  King County, WA
6) Little Rock, AR
7) New York, NY

8) Oakland, CA

9) Philadelphia, PA
10) Raleigh, NC

11) San Francisco, CA
12) Seattle, WA

13) Washington, DC
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https://www.treebaltimore.org/
https://www.greeningofdetroit.com/
https://www.eugene-or.gov/3673/Urban-Forestry
https://resilientoahu.org/trees
https://kingcounty.gov/services/environment/stewardship/three-million-trees.aspx
https://lakemaumelle.com/#ForTheWatershed
https://www.adaptationclearinghouse.org/resources/planyc-2030-a-greener-greater-new-york.html
https://www.oaklandca.gov/projects/oakland-urban-forest-plan-and-tree-inventory
https://treephilly.org/
https://raleighnc.gov/projects/content/PWksStormwater/Articles/GILID.html
https://www.sfpublicworks.org/streettreesf
http://www.seattle.gov/trees/
https://sustainable.dc.gov/sdc2

CHAPTER EIGHT:
Maintenance of Native Trees

TSIG Video Forum featuring Harris County Flood Control District (HCFCD) native
forestation-style tree plantings along riparian corridors and maintenance of forested
areas - See Youtube link https://youtu.be/ 2xKDfW8WGc

The success of restoration depends heavily on management after planting but mainly
during the first two years of a newly-planted trees’ life, whether a seedling, 5 gallon or
15 gallon trees.

Once a native tree is established in a good location, the tree(s) should be watched and
watered for 2 years and then the tree(s) should be established enough to not require much
more maintenance. Methods of watering, continued invasive control, and litter removal

are the main components of a 2-year management plan. If the large-scale native tree
planting is over one-half acre, a site management plan may be helpful - that locates the
closest water source, and designates responsibility for maintenance activities during

the 2-year period. The plan should also include descriptions of potential future

problems and strategies for their resolution, as well as a clear description of the

projected future state of the site. These recommendations could include prescribing
planting, tree species changes in future planting years based on the observed success of the
originally selected species.

For more information on maintenance of native trees, see these two comprehensive sources:
e Texas A&M Forest Service: http://texastreeid.tamu.edu/content/listOfTrees/
e Garden Club of Houston (Summer 2012): Tough-Texas-Trees-by-Doris-Heard.pdf
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CHAPTER NINE:
Removing Invasive Trees and Diseases

TSIG Video Forum featuring the A&M Texas Forest Service on common invasive
species and tree diseases - See Youtube link https://www.youtube.com/watch?v=3Ex3RdHv4ro

Many times newly arrived plants, whether they arrived years ago or recently can
become invasive: they thrive and expand rapidly in the absence of natural controls,
such as competing plants, predators, or diseases. This situation has occurred
throughout the Greater Gulf-Houston Region over many years.

HEALTHY FORESTS VS. STRESSED FORESTS (Bounds et al., 2014)

Healthy forests are characterized by:

+ Complex and varied ecosystems adapted to the region, with a range of layers
of vegetation, including canopy and understory trees, shrubs, wildflowers,
grasses, ferns, and vines.

» Well-structured soils in which invertebrate and decomposition activity is
considerable, and nutrient levels are supportive of native plants.

» Water regimes in which rainfall and run-off is effectively filtered, and stored in
soil and plant roots.

» Aresistance to disturbances, from disease, storms, and invasion by exotic
species.

* Reproduction of native species.

Figure 9.1: Example of Healthy forest Figure 9.2: Example of Stressed forest
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Stressed Forests are Characterized by:

+ Compacted or eroded soils that have a decreased capacity to absorb or retain rainwater,
resulting in a simplified forest structure manifested by a lack of understory and groundcover
plants.

» Soil contaminated by pollutants and characterized by reduced nitrogen cycles, drier
conditions, extremes of pH, and altered decomposition rates.

» Soils lacking essential fungi and bacteria.

* Decreased fitness and resilience of native plants and animals.

* Increased presence of invasive plants and animals.

« Litter and dumping, as well as damage by fire and other types of vandalism.

SPECIAL NOTE ON ECOLOGICAL THREAT OF CHINESE TALLOW

Chinese tallow trees are able to withstand periods of drought because of a deep taproot. Native plant
species are out-competed for resources once the Chinese tallow becomes established in an area. With
an ability to utilize minimal water sources from deep taproots and an affinity for growing in crowded
places, native plant species are quickly eradicated from areas with Chinese tallow. Leaves and fruit of
Chinese tallow is toxic to humans and cattle. If ingested by humans, severe nausea and vomiting
occurs.

MANAGEMENT OF CHINESE TALLOW

Preventative measures are the most important for managing Chinese tallow. If Chinese tallow is found
on your property, do not move the plant. It is important to remove plants and seeds in effort to
completely eradicate the plant. Seedlings can be removed manually prior to maturity to prevent
reestablishment of Chinese tallow. Mature trees can be removed using a chainsaw by cutting the tree
as close to the soil as possible. Burning or mowing can be used for mature Chinese tallow and
seedlings. Chemical treatment can be effective in the form of foliar treatments in the Fall prior to seed
release. To prevent re-growth on cut stumps a 20% solution of triclopyr has been proven effective.
Texas Invasive Species Institute - http://www.tsusinvasives.org/home/database/triadica-sebifera

Background on how Invasive Species Occur in an area

A wide variety of non-native plants have been introduced to North America - and they will
continue to arrive - both intentionally, through horticulture, and unintentionally, through ship
ballast and packing materials. In some cases, newly arrived species do not spread: they do
not migrate vegetatively into surrounding areas; they do not produce viable fruit, due to a lack
of appropriate pollinators or other factors; or they do not out-compete native vegetation. A
climate similar to that of their original habitat coupled with adaptations to the light and
disturbance levels common in cities can allow non-native invasive species to smother, crowd
and strangle existing vegetation. These plants tend to decrease overall biodiversity and
available habitat and water, disrupt natural disturbance regimes, and alter soil conditions in
ways that prevent the germination and/or establishment of native plant species. The presence
of these aggressive newcomers threatens the structure and function of our native forests.

Select removal methods based on the most aggressive and/or dominant of the invasive plant
species present, and adapt them throughout the site preparation process in response to
changes in the composition and vigor of the remaining invasive vegetation to be managed.
The size of the area and maturity of the invasive plants will also influence your technique
selection and the duration of treatment required.
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CHAPTER TEN:
Large-scale Land Mitigation/Restoration
Planning and Warmer Temperatures

TSIG Video Forum featuring mitigation bank company, RES, highlighting reforestation

on large landscapes and impacts from extreme weather events - see youtube link
https://youtu.be/LYO u6MV7m4

During the initial meetings of the TSIG members, they recognized a series of basic principles
in creating the TSIG 4.6 million native trees by 2030 Strategy:

° As illustrated in the Greater Houston Ecoregion Map above, this region is
ecologically diverse with multi-species forests in three main areas: 1) along over 500
miles of waterways (creeks, bayous, rivers and streams) in the 8-county region, 2) in
the Piney Woods, and 3) in the Big Thicket parts of the region. As a result, large-scale
forestation is a major ecological asset and critical to this region’s ecosystem services, habitat
protection and human sustainability and resilience.
° Forest landowners, public and private entities, are plentiful in this region, serving an
important role in Texas agriculture and as the stewards of forests around the region. Many of
these entities work closely with their local landscape architects, arborists, Soil and Water
Conservation Districts and the Texas A&M Forest Service district office to implement
conservation practices that promote the health and sustainability of forests and forest
ecosystems. These public- and private-owned forests contribute significantly to the Texas
economy and provide numerous environmental and social benefits.
° To truly have healthy forests, reforestation, proper management and conservation is
needed. Many forest landowners in Texas are implementing beneficial conservation practices
such as strategic large-scale tree plantings, prescribed burning, brush management to
remove diseased trees and invasive species, native grass management, wildlife
management, and even bee propagation to stimulate pollination. In certain instances,
livestock can be included as part of a prescribed grazing plan to strategically manage the leaf
litter, soil, and underbrush in a forested area, which can ultimately assist in preventing
wildfires. Without these sustainable management practices, problems such as soil erosion,
insect and disease outbreaks, invasive species encroachment, declines in biodiversity, and
even catastrophic wildfires can occur.
) Trees provide a large number of ecosystem services, including filtering and reducing
air pollution, holding and absorbing water, reducing point source and nonpoint source water
pollution, reducing ambient temperatures (lowering the Urban Heat Island effect), absorbing
carbon dioxide, and producing oxygen. They also help conserve energy by casting
summer shade and blocking winter winds. Tree roots hold the soil in place and fight
erosion. Trees absorb and store rainwater, reducing runoff and sediments after
storms, which also helps recharge groundwater supply and prevent flooding.
Research in the region provides a quantifiable list of the ecosystem services (ES) of
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each native tree species, allowing the region to quantify the ES benefits as different tree
species as planted. Essential products made from trees include paper products and
lumber. Trees also offer habitat and food to birds, insects, lichen, fungi, mammals, and
reptiles. Finally, trees increase our quality of life through a relaxing effect, reducing
stress.

° Land Architects need opportunities to recommend forestation-style trees that
provide more than just the “DBH replacement” requirements (avoiding the driving up of
cost) under the current CoH tree ordinance

° A large-scale native tree planting education campaign is needed to bring more
awareness and support to native tree species, the planting of millions of native trees, and the
need for voluntary land stewardship

Due to warming trends in the Greater Gulf-Houston Region, the 14 native Super Trees,
and other tree species, are good choices due to their high levels of ecosystem services

and weather hardiness.

Excerpts from Climate Impact Assessment for the City of Houston (Stoner et al., 2020)

Houston’s climate is already changing and many of the observed changes are projected to
continue and even accelerate over the rest of this century. Since 1950, the City of Houston
has experienced significant increases in annual average temperature, in the number of hot
days with temperature above 100°F, in the number of warm nights with temperature above
80°F, and in cooling degree-days, a measure of air conditioning needs.

Over the rest of this century, projected future changes for Houston include:

° Increases in the average temperature of all seasons

° Lengthening of summer, with summer beginning earlier and ending later

° Increases in energy demand for cooling buildings for the spring, summer, and fall
seasons

° Increases in the number of hot days per year (defined here as maximum temperature

above 100°F) and the number of warm nights per year (defined here as minimum temperature
above 80°F)

° Increases in the temperature of the hottest days experienced each year

° Longer multi-day heatwaves

° Little change in total annual precipitation but a decrease in summer precipitation and
increase in fall precipitation

° Greater variability in day-to-day precipitation that includes both slight increases in

number of dry days and increasing risk of drought due to soil moisture decreases resulting
from higher temperatures, as well as increases in the precipitation falling during
extreme precipitation events such as the wettest three-day period each year.

More climate and extreme weather impacts can be found here: Fourth U.S.
National Climate Assessment (NCA4) Volume 1 and Volume 2.
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Due to this region’s southern location in the U.S., our native trees will generally survive
warmer temperatures for many years to come.

Many plant species exist over a wide geographic range, and have distinct populations with
localized adaptations within those ranges. As temperature and moisture patterns change,
it is likely that some, maybe even most, plant species will stay in place and adapt to new
conditions or may already have the genes in their population for hotter and or drier
conditions, obviating the importance of maintaining intact local populations in the face of
climate change. This speaks to the importance of regional, landscape-scale diversity of
native tree species to ensure that corridors of plant migration exist to allow for migration.
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Appendix A
Definitions

Adaptive Management - A type of natural resource management in which decisions
are made as part of an ongoing process. Adaptive management combines planning,
implementing, monitoring, research, evaluating, and incorporating new knowledge into
management approaches based on scientific findings and the needs of society. Results
are used to modify future management methods and policy.

Biodiversity - The variety of life forms and processes including complexity of species,
communities, gene pools, and ecological functions.

Carbon Sequestration - Generally refers to the process, activity and mechanism of
removing carbon dioxide from the air. It mainly refers to the amount of carbon dioxide
absorbed and stored by forests, or the ability of forests to absorb and store carbon
dioxide. Simply put, it means donating money for afforestation, so that the forest
cultivated by oneself can eliminate the carbon dioxide emitted by work and life.

Community Protection - Actions or programs undertaken for the purpose of protecting
human lives, property, and infrastructure.

Ecosystem - A spatially explicit, relatively homogeneous unit of the earth that includes
all interacting organisms and components of any part of the natural environment within
its boundaries. An ecosystem can be of any size. (Society of American Foresters,
1998.)

Ecosystem Function - Ecosystem functions are the biological, geochemical and
physical processes that are constantly occurring within ecosystems. These can also be
thought of as components, processes, and actions that must occur within an ecosystem
to maintain a healthy balance. Put another way, ecosystem functions are the capacity of
natural processes and components to provide goods and services that satisfy human
needs, directly or indirectly (de Groot et al., 2002).

Ecosystem/Ecological Integrity - The completeness of an ecosystem that at multiple
geographic and temporal scales maintains its characteristic diversity of biological and
physical components, spatial patterns, structure, and functional processes within its
approximate range of historic variability. Ecosystems with integrity are resilient and
sustainable.

Ecosystem Process - The actions or events that link organisms and their
environment, such as predation, mutualism, successional development, nutrient cycling,
carbon sequestration, primary productivity, and decay. Natural disturbance processes
often occur with some periodicity
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Ecosystem Resilience - The ability of a system to respond to disturbances. Resiliency
is one of the properties that enable the system to persist in many different states or
successional stages.

Forest Ecosystem Health - A condition where the parts and functions of an ecosystem
are sustained over time and where the system's capacity for self-repair is maintained,
allowing goals for uses, values, and services of the ecosystem to be met.

Invasive - Any non-native species of plant which is detrimental or destructive and
difficult to control or eradicate

Landscape - An area composed of interacting and inter-connected patterns of habitats
(ecosystems) that are repeated because of the geology, landform, soils, climate, biota,
and human influences throughout the area.

Sustainable (Sustainability) - Meeting the needs of the current generation without
compromising the ability of future generations to meet their needs. Ecological
sustainability entails maintaining the composition, structure and processes of a system,
as well as species diversity and ecological productivity
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TxDOT Soil Preparation Bid Sheet
Texas Department of Transportation, 2014
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Appendix C
List of Native Tree, Organic Mulch and Compost producers/vendors in
Gulf-Houston Region
https://thegroundup.com/retail

GREATER HOUSTON

FARM DIRT

6231 Carson Rd, Houston, TX 77048
Danny Wilson: (713) 494-1148

http://farmdirtcompost.com/index.html

THE LETCO GROUP LLC - Living Earth Cutten Road (N Houston)
12200 Cutten Road, Houston, TX 77066
281-537-2377

https://livingearth.net/texas/locations-houston/living-earth-cutten-road-n-houston/

THE LETCO GROUP LLC - Living Earth West Katy

27733 Katy Freeway, Katy, TX 77494

281-392-0300
https://livingearth.net/texas/locations-houston/living-earth-west-katy/

THE LETCO GROUP LLC - Katy Freeway (W Houston)

14110 Katy Fwy, Houston, TX 77079

281-579-1472
https://livingearth.net/texas/locations-houston/living-earth-katy-tx

THE LETCO GROUP LLC - Living Earth Crawford Road (NW Houston)
5802 Crawford Road, Houston, TX 77041
713-466-7360

https://livingearth.net/texas/locations-houston/living-earth-crawford-road-nw-houston/

THE LETCO GROUP LLC - Living Earth McCarty (E Houston)
10310 Beaumont Highway, Houston, TX 77078
713-670-0810
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https://thegroundup.com/retail
http://farmdirtcompost.com/index.html
https://livingearth.net/texas/locations-houston/living-earth-cutten-road-n-houston/
https://livingearth.net/texas/locations-houston/living-earth-west-katy/
https://livingearth.net/texas/locations-houston/living-earth-katy-tx/
https://livingearth.net/texas/locations-houston/living-earth-crawford-road-nw-houston/

https://livingearth.net/texas/locations-houston/living-earth-mccarty-e-houston/

BUCHANAN'S NATIVE PLANTS
611 E 11th St. Houston, TX 77008
713.861.5702

www.buchanansplants.com
Facebook

SOUTHWEST FERTILIZER

5828 Bissonnet St. Houston, TX 77081
713.666.1744
www.southwestfertilizer.com

RCW NURSERY

15809 TX 249 Access Rd. Houston, TX 77086
281.440.5161

WWW.rcwnurseries.com

QUALITY FEED & GARDEN

4428 N Main St. Houston, TX 77009
713.862.2323
www.qualityfeedco.com

WABASH

4537 N. Shepherd. Houston, TX 77018
713.863.8322

www.wabashfeed.com

ACE HARDWARE CITY (MEMORIAL DR IN WEST HOUSTON)
14455 Memorial Dr, Houston, TX 77079
281.496.2113

CYPRESS ACE HARDWARE & FEED
11655 Jones Rd. Houston, TX 77070
281.469.8020

WWW.CYPr .com

CASTLE HARDWARE & MORE
16028 West Rd. Houston, TX 77095
281.815.5843

NORTH HOUSTON SUB

NATURE'S WAY RESOURCES

101 Sherbrook Circle, Conroe, Texas 77385
(936) 321-6990 Metro

(936) 273-1200 Conroe
www.hatureswayresources.com

WOODLANDS WHOLESALE NURSERY
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https://livingearth.net/texas/locations-houston/living-earth-mccarty-e-houston/
http://buchanansplants.com/
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4598 FM 1488 Rd. Conroe, TX 77384
936.271.2244
Websit

JDH CRUSHED CONCRETE AND MATERIALS
21115 FM 1097 West.

Montgomery TX 77356

936. 449-9057
www.jdh-crushed-concrete-materials.business.site/

SW HOUSTON

SIENNA MULCH

9615 FM 521. Rosharon, TX 77583
281.431.2130
www.siennamulch.com

BAYTOWN

TEXAS FEED STOP

9534 TX-146. Mont Belvieu, TX 77523
281.385.6068

www.texasfeedstop.com

CENTRAL TEXAS

THE GREAT OUTDOORS

2730 S Congress Ave. Austin, TX 78704
512.448.2992

WwWw.gonursery.com

HILL COUNTRY WATER GARDENS
407 N Bell Blvd. Cedar Park, TX 78613
512.260.5050

www.hillcountrywatergardens.com

BACKBONE VALLEY NURSERY
4201 FM 1980. Marble Falls, TX 78654
830.693.9348

www.backbonevalleynursery.com

SEABROOK

MAAS NURSERY

5511 Todville Rd. Seabrook, TX 77586
281.474.2488

Www.maasnursery.com

BEAUMONT/ORANGE

COTTAGE CUTTINGS

1315 Bancroft Rd. Orange, TX 77632
903.539.0245
www.cottagecuttings.com



http://www.woodlandswholesalenursery.com/
https://jdh-crushed-concrete-materials.business.site/
http://www.siennamulch.com
http://www.texasfeedstop.com/
http://gonursery.com/
http://www.hillcountrywatergardens.com/
http://backbonevalleynursery.com/
http://www.maasnursery.com/
http://www.cottagecuttings.com/

NEDERLAND

MID COUNTY FARM & FEED SUPPLY

128 S. Twin City HWY. Nederland, TX 77627
409.722.4933

WWW.Mmi ntyf re.com/pr h

SILSBEE

SOUTHERN NURSERIES

1370 Highway 96 South. Silsbee, TX 77656
409.386.0204
www.southernlawntexas.com
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Appendix D
Texas State Soil Booklet
Soil Science Society of America

https://www.soils4teachers.org/files/s4t/k12outreach/tx-state-soil-booklet.pdf
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Appendix E
City of Houston Native Tree Species List

https://static1.squarespace.com/static/52387981e4b0a2c53f25a411/t/5ee95b3c6d7f63060405fb
c5/1592351548748/CoH+Master+List Protected+Native+Trees+for+Houston+Area+%28update

d+2020%29.pdf
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https://static1.squarespace.com/static/52387981e4b0a2c53f25a411/t/5ee95b3c6d7f63060405fbc5/1592351548748/CoH+Master+List_Protected+Native+Trees+for+Houston+Area+%28updated+2020%29.pdf
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Appendix F
Houston Wilderness 14 Native Super Trees With High Ecosystem Services

https://static1.squarespace.com/static/52387981e4b0a2c53f25a411/t/600b337ebd1341636a54e
058/1611346815707/The+14+Super+Trees+in+Greater+Houston+Region+-+Winter+2021.pdf
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Appendix G
Press Release of C|ty of Houston Mayor's Office on Texas Arbor Day 2020

6035fa
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https://mailchi.mp/houstontx/city-of-houston-celebrates-arbor-day-by-planting-600-trees?e=b64a6035fa
https://mailchi.mp/houstontx/city-of-houston-celebrates-arbor-day-by-planting-600-trees?e=b64a6035fa
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Appendix H
Large-Scale Tree Planting Guide

This guide presents suggestions to help future large-scale tree plantings.
Suggestions have been tested during multiple planting seasons and have shown
to be successful in the Texas region.

Suggested Materials

Shovels: Shovels can be used to plant any
size tree and quicken the process (versus using
trowels).

Trees: Native tree species are recommended
for their environmental and wildlife benefits. Native Super Trees species encouraged
for ecosystem services. See Super Trees species on QR code:

Microbial Fungi: Microbial fungi naturally
stimulate growth and increase the chance of
survival. See Appendix for more information.

Soil amendments: Materials such as topsoil, compost, and/or mulch can be
added to the soil to improve its nature.

Water/Tree Diapers: If planting in a dry or hot location,
water may be needed. Water can be provided through gallon
jugs, irrigation or helpful watering aids, such as tree diapers.
These “diapers” are placed around the base of the tree and
covered with soil. Tree diapers are good for hydrate trees over
time. See more information, see TreeDiaper.com.

Planting Tips

Volunteers: Use volunteers to help large-scale planting. Planting can be labor intensive
and time consuming. Volunteers are a solution to these barriers while engaging the
community in environmental efforts. Tree multiple planting events can be held during the
planting season. Events can be open for the general public or be held for specific
groups, such as corporations or and Boy Scouts, to participate in.

Assembly Line: When multiple people are present using an “assembly line” style to
plant trees is recommended. Split everyone up into groups and assign each group with a
specific task- mulching, placing trees by holes, planting trees, and mulching. Instead of
working individually, approaching planting this way can significantly speed up the
process and allow more trees to be planted in half the time.
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Planting Process

Double Up: Planting large-scale can be challenging due to factors such as limited time,
space, and people. To overcome these we have found success, in our region’s clay
based soil, doubling the seedlings per hole. Not only does this speed up the planting
process but it also increases carbon sequestration and storage, and root connectivity
strength in the area. The planting process remains the same but with wider holes and
additional fungi, topsoil, mulch and/or compost to account for two seedlings.

Location: Trees must be spaced apart so their roots have the needed room to grow.
Seedlings can be planted 12-18 inches apart while larger trees will need more room. If
reforestation is the goal, planting in a forestation style is recommended. Trees are
planted in a random manner (avoiding rows), while diversifying the species being
planted next to one another.

Digging: Holes vary depending on the size of tree being planted and its root mass. To
start, use shovels to scrape away any vegetation that may exist where the hole will be.
Holes need to be wider than the root mass and deep enough so the top of the root mass
is even with the ground.

Planting: Place a tree standing straight up in hole. If using fungi, sprinkle the content
onto the trees’ root mass (or as directed) and replace dirt into the hole making sure roots
are covered. To avoid air pockets tightly pack the dirt into the hole. If using a tree diaper,
place it around the base of the tree. Finally, place topsoil, mulch, or compost on top of
the tree diaper or ground firmly pressing down. Water can be poured on top if desired.
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Appendix |
Greater Houston Deforestation Report: 2013 to 2019 (GHD)
https://drive.google.com/file/d/1p4wNOze8kNEoZRD-r9F TJJfSCISa2kYO/view?usp=sharing

Spreadsheet:
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https://drive.google.com/file/d/1p4wNOze8kNEoZRD-r9FTJJfSClSa2kYO/view?usp=sharing
https://drive.google.com/file/d/1p4wNOze8kNEoZRD-r9FTJJfSClSa2kYO/view?usp=sharing

Appendix J
The Ecosystem Services Rankings of Native Tree Species

https://houstonwilderness.org/port-of-houston-trees-program
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