NATIVE TREE GRANT COMPONENTS

1. Application/Project Title
Assessment of the Value of Native Trees in Urban Environments and Development and
Dissemination of Best Practices to Increase their Use to Improve Urban Climate Change Resiliency

2. Org Name: Tucson Clean and Beautiful, Inc./Trees for Tucson (TC&B/TFT)

3. Program/Project Congressional District (check all that apply): 2, 3

4. Program/Project Legislative District (check all that apply): 2, 3, 4, 9, 10, 11, 14

5. Tree City USA: Is your City or Town currently designated as a TREE City? YES

6. PROJECT NEED
Climate predictions point to increasingly hot and dry weather in southern Arizona cities. In the past 30 years, Tucson has had all 20 of the hottest years on record. The urban heat index is highest in commercial parking lots and other expanses of bare hardscape. The greatest health and well-being concerns center on neighborhoods where shade cover is less than 10%, in which residents experience intense sun exposure with little shelter outdoors. Currently, eastern Pima County has an average shade canopy of 8%, the City of Tucson averages less than 6% and several wards in Tucson have less than 4%. 

Increasing the urban tree canopy typically requires additional water use at a time when water resource systems face increasing stress. Tucson’s municipal water supply relies on recharge and recovery of CAP water. Colorado River flows are expected to decrease 7.7% due to earlier snow melts in Colorado while local population growth trends and more frequent heat waves will increase water demand. 

One strategy to increase tree canopy without substantially increasing potable water demand is to plant more native desert trees. These trees are adapted to local temperature and rainfall patterns and do not require supplemental irrigation beyond establishment. Native trees have increasingly been replaced in urban landscapes with nonnative trees that are not seasonally adapted and require more water.

Ironically, though potable water supplies are under stress, urban areas generate large volumes of free, nonpotable, harvestable rainwater and stormwater runoff from roofs and other hardscapes. Graywater and air conditioning condensate are also free nonpotable water supplies. These water streams can be applied via gravity flow to native trees to increase canopy growth. In addition to having low water demand, native trees have deep root structures that don’t heave foundations, provide habitat for native pollinators and birds, produce edible seeds and pods and provide other benefits. 

Information is available on the benefits, growth patterns and water use of native trees from the many fields including ecology, desert natural history, entomology, dendrochronology and other disciplines. To increase the use of native trees to help expand the urban tree canopy and improve climate change resiliency, this information needs to be compiled, concisely summarized, and incorporated into Best Practice Guidelines and education and outreach materials for broad access and dissemination. 



7. SCOPE OF WORK
Tasks to meet Objective 1. Compile and assess native tree information from written, web and interview sources 
· Address how native trees can improve climate change resiliency and provide other benefits, including:
· Climate change mitigation capacity of native trees through shading, energy conservation, etc.
· Potable water savings to support native trees vs. nonnative trees 
· Response of native trees to harvested rainwater, stormwater, graywater & air conditioning condensate
· Comparison of nonnative landscape trees with native tree growth forms, longevity, root heaving, disease resistance, etc.
· Use of native trees by beneficial pollinators and birds
· Uses of native tree products 
· Historical significance of native trees 
· Compile Best practices for establishing native trees in urban environments to achieve optimal survival rates and long-term tree health, including:
· Propagation best practices: seed sources, planting seeds in situ, propagation in tall tubes and pots
· Watering best practices: water harvesting earthworks, watering for establishment, strategies for long-term nonpotable water inputs
· Planting best practices: planting seasons, depth, soil preparation and mulching
· Maintenance, management, pruning and care best practices throughout tree lifespans
· Get direct input about native trees in urban environments from:
· Foresters 
· Certified arborists
· Government planning and transportation staff
· Ornithologists, entomologists, ecologists, other scientists
· Landscape designers
· Plant nurseries
· Cooperative extension
· Community groups, etc. 
· Focus assessment on:
· Velvet mesquite (Prosopis velutina)
· Foothills palo verde (Parkinsonia microphylla)
· Desert ironwood (Olneya tesota)
· Canyon hackberry (Celtis reticulata)
· Catclaw acacia (Acacia greggii)
· Little leaf ash (Fraxinus greggii)

Tasks for meeting Objective 2: Prepare Best Practice Guidelines to improve climate change resiliency
· Describe best practices to propagate, place, plant, water, maintain and manage native desert trees in urban areas
· Address how to achieve climate change resiliency and multiple other native tree benefits
· Compile detailed information for government, technical, environmental and public audiences

Tasks for meeting Objective 3: Prepare education and outreach materials in user-friendly written and web-based communication modules
· Format electronic version of technical report on Best Practice Guidelines
· Prepare website module addressing benefits, tree selection, planting and watering
· Prepare handout and poster addressing native tree benefits
· Prepare handout detailing best practices for native tree planting, care and watering 

Tasks for meeting Objective 4: Make Best Practice Guidelines and education and outreach materials widely available to support substantial increases in native tree planting
· Review existing Trees for Tucson (TFT) website and printed materials and recommend revisions based on results of project
· Structure new website page at TFT addressing project results including downloadable Best Practice Guidelines and education and outreach materials
· Distribute Guidelines report to collaborators, affiliates, jurisdictions, academic departments, and others
· Transmit email announcing availability of website information and downloads to certified arborists, government staff, landscape designers, plant nurseries, cooperative extension, community and environmental groups, neighborhood associations and others involved in urban tree selection, planting and maintenance
· Print and distribute outreach materials and posters at Arbor Day events and other events that address climate change resiliency and urban tree planting

PERSONNEL DOING THIS WORK
Katie Gannon, Executive Director, Tucson Clean and Beautiful, Inc./Trees For Tucson. Contractual project manager: oversee contract, provide guidance on TFT website revisions, website page addition and public outreach materials

Ann Audrey, contractor. Technical project manager: coordinate contractors and volunteers, conduct all aspects of grant work, finalize Best Practice Guidelines and outreach materials. Background: Chair, LEAF Network; Vice-Chair; Southwest Agroforestry Network; coalition member, Shade Tucson; Advisory Board, UA Campus Arboretum 

Brad Lancaster, contractor. Compile written/web materials on native trees, interview technical experts, draft Best Practice Guidelines. Background: Author Rainwater Harvesting for Drylands and Beyond, Founder Dunbar Spring Neighborhood Foresters, Co-founder Desert Harvesters

Certified Arborists, contractors. Provide technical input on native trees, review Best Practice Guidelines

ALLOCATION OF GRANT FUNDS AND MATCH 
Requested Grant: 
· 88% to pay contractors working to meet project objectives 
· 3% outreach materials
· 9% administrative overhead
· Match allocation:
· 97% in-kind soft match time for volunteers and contractors working to meet project objectives
· 3% hard match funds for outreach materials

8. PROJECT GOALS AND OBJECTIVES
GOAL
The goal of this project is to increase planting of native desert trees to improve climate change resiliency while increasing the sustainability and beneficial functions of the urban tree canopy in eastern Pima County. 

OBJECTIVES:
1. Compile and assess native tree information from written, web, and interview sources, including: 
· How they can improve climate change resiliency, save potable water, benefit the natural environment, increase shade, improve aesthetics and provide other benefits 
· Best strategies for propagation, placement, planting, watering, maintenance and management to achieve optimal survival rates and long-term tree health
· Input from foresters, certified arborists, government staff, ornithologists, entomologists, ecologists, landscape designers, plant nurseries, Cooperative Extension, community groups, and others with roles in tree selection and planting in urban areas
· Focus this assessment on:
· Velvet mesquite (Prosopis velutina)
· Foothills palo verde (Parkinsonia microphylla)
· Desert ironwood (Olneya tesota)
· Canyon hackberry (Celtis reticulata)
· Catclaw acacia (Acacia greggii)
· Little leaf ash (Fraxinus greggii)
2. Prepare Best Practice Guidelines addressing native tree benefits and best strategies to propagate, place, plant, water, maintain and manage native desert trees in urban areas 
3. Prepare education and outreach material masters summarizing native tree benefits and Best Practice Guidelines in user-friendly written and web-based communication modules
4. Widely distribute education and outreach materials to support substantial increases in native tree planting by:
· Updating existing Trees for Tucson (TFT) website with project materials
· Creating new TFT webpage with project materials
· Making products available for downloading and use at others’ websites
· Emailing announcement of product availability 
· Printing materials and posters for use at Arbor Day & other climate change resiliency & urban tree planting events

9. PROJECT TIMELINE
Month 1
Develop contract agreements between TFT, Ann Audrey, Brad Lancaster and Certified Arborists. Identify written and web information sources to be searched for tree information. Compile interviewee names, affiliations to contact for input on native trees in urban environments.

Months 2 – 5
Compile and assess information from written, web and interview sources on how native trees can improve climate change resiliency and provide other benefits. Compile and assess information on best practices for establishing native trees in urban environments for optimal survival rates and long-term tree health. 

Months 6 - 8 
Prepare Best Practice Guidelines based on evaluating and assimilating results of the information assessment. Write up Guidelines in a technical report format addressing how to achieve climate change resiliency and other native tree benefits and recommended strategies to propagate, place, plant, water, maintain and manage native desert trees in urban areas. 

Months 9 -10
Prepare concise, user-friendly education and outreach materials addressing Best Practice Guidelines and benefits. Materials will include website modules and written and poster materials. 

Month 11-12
Make Best Practice Guidelines and education and outreach materials widely available. Review existing Trees for Tucson website and printed materials and recommend revisions to update these with results of this project. Structure a new website page at Trees For Tucson addressing results of this project including downloadable Best Practice Guidelines report and education and outreach materials. Transmit emails announcing the availability of website information and downloads to broad list of experts, contributors, collaborators and others involved in urban tree selection, planting and maintenance. Prepare and distribute printed materials and display posters at Arbor Day and other venues addressing climate change and urban tree planting.

10. COLLABORATIVE ELEMENTS
Major collaborators are listed below along with project roles. Support letters are attached. 

PIMA ASSOCIATION OF GOVERNMENT (PAG) addresses regional issues through cooperative efforts and pooled resources and provides accurate, relevant data that leads to effective regional planning decisions.
PAG’s Project Role:
· Provide GIS information about tree canopy coverage in Pima County 
· Review draft project elements
· Distribute final project materials to members 
· Link to the native tree webpage at TFT
PAG members:
· South Tucson
· Tucson
· Marana
· Oro Valley
· Sahuarita
· Pima County
· Pascua Yaqui Tribe
· Tohono O'odham Nation
· Arizona State Transportation Board

TUCSON WATER (TW) has a 390 square mile water service area in eastern Pima County
TW project role:
· Provide information on urban heat island conditions in Tucson
· Provide expert input on urban landscape planning and guidelines
· Review draft project elements
· Distribute final project materials through TW education and outreach programs 
· Link to the native tree webpage at TFT
TW Education and outreach programs include:
· Residential and Business/Commercial Conservation
· Sponsorships, Speaker/Tour Requests, Events
· Pima County SmartScape Program
· Sweetwater Wetlands
· Conserve2Enhance
· Arizona Project WET
· Environmental Education Exchange Classroom Programs

SHADE TUCSON’s mission is to improve resilience of our desert community by growing Tucson’s tree canopy to 15%, which will require planting nearly 3.4 million trees over the next 23 years.  
SHADE Tucson’s project role:
· Incorporate project findings into their tree planting program 
· Review draft project elements
· Distribute final project materials to members 
· Link to the native tree webpage at TFT
Members of the SHADE Tucson coalition:
· Desert Harvesters
· LEAF Network
· Mission Garden
· Pima Association of Governments
· Sustainable Tucson
· Trees Please
· Tucson 2030 District
· Tucson Audubon Society
· Tucson Botanical Garden
· Tucson Clean and Beautiful
· UA Campus Arboretum
· Watershed Management Group

11. OUTCOMES AND RESULTS
OBJECTIVE 1. 
Anticipated outcomes and results: 
Specific, detailed and defensible information is compiled to address the role of native trees in achieving climate change resiliency and providing other benefits
Measurements of success: 
Compile information from a minimum of 25 written and web references. Conduct a minimum of 10 interviews with technical and community experts. Document references, interviews and results of compilation.

OBJECTIVE 2. 
Anticipated outcomes and results: 
Produce clear, detailed Best Practice Guidelines on how to propagate, place, plant, water, maintain and manage native desert trees to support climate change resiliency for decades into the future.
Measurements of success: 
Minimum 20 page Guidelines with sufficient detail to guide jurisdictions, landscape designers, conservation groups, commercial properties, utilities, public, and others addressing climate change challenges and planting urban trees.

OBJECTIVE 3. 
Anticipated outcomes and results: 
Produce effective education and outreach materials about native tree benefits and Best Practice Guidelines in written and web formats
Measurements of success: 
Review and input of draft outreach materials by PAG, Tucson Water, Shade Tucson, and others. Revise materials per comments to ensure materials are useful for their respective audiences. 

OBJECTIVE 4. 
Anticipated outcomes and results: 
Substantially increase native trees planting efforts by widely distributing Best Practice Guidelines and other education and outreach materials through TFT website, PAG, Tucson Water, Shade Tucson, and others.
Measurements of success: 
Increased interest in use of native trees to improve climate change resiliency as demonstrated by ten or more project partners, collaborators and affiliates linking to TFT’s webpage, and/or requesting written materials to reproduce for their audiences. Significant increases in the inclusion of native desert trees in planning documents to support climate change resiliency.

12. SUSTAINABILITY PLAN

OBJECTIVE 1. Specific, detailed and defensible compilation of information
· Who: Forestry, governmental, environmental, academic and other observers 
· What: Build on project data compilation with updated information about climate change resiliency and native tree benefits 
· When: Next 50 years
· Where: Eastern Pima County
· How: Technical assessments, scientific studies, neighborhood surveys, GIS analysis, other data gathering efforts

OBJECTIVE 2. Clear, detailed Best Practice Guidelines
· Who: Jurisdictions, landscape designers, conservation groups, commercial properties, utilities, public, and others 
· What: Revise guidance on how to propagate, place, plant, water, maintain and manage native desert trees to support urban climate change resiliency to address evolving conditions
· When: Next 50 years, 
· Where: Eastern Pima County
· How: Updating Best Practice Guidelines and passing them on to others

OBJECTIVE 3. Produce useful, user-friendly education and outreach materials
· Who: PAG, Tucson Water, Shade Tucson, and other organizations involved with climate change resiliency and urban tree planting 
· What: Customize and update education and outreach materials based on feedback from implementers and changes in conditions overtime
· When: Next 10 years
· Where: Eastern Pima County
· How: Providing outreach document masters and website modules to groups to update to address their needs 

OBJECTIVE 4. Widely distribute education and outreach materials to support substantial increases in native tree planting
· Who: Jurisdictions, landscape designers, environmental and conservation groups, commercial properties, utilities, public, and others 
· What: Substantially increase number of native trees on private and public lands yielding more shade and cooler temperatures to improve urban climate change resiliency 
· When: Next 50 years
· Where: Eastern Pima County
· How: Planting native trees supported with nonpotable water supplies; successfully managing & maintaining trees



TABLE OF RESULTS
	Anticipated outcomes & results
	Measurement of success
	Sustainability Plan

	· OBJECTIVE 1. 
· Anticipated outcomes and results: 
· Specific, detailed and defensible compilation of information addressing the role of native trees in achieving climate change resiliency and other native tree benefits and characteristics
	Compile information from a minimum of 25 written and web references. Conduct a minimum of 10 interviews with technical and community experts. Document references, interview contact information and results of compilation. 
	OBJECTIVE 1. Specific, detailed and defensible compilation of information
Who: Forestry, governmental, environmental, academics and lay observers 
What: Build on this data compilation by collecting additional information about climate change resilience and native tree benefits and functions resulting in expanded tree planting
When: Over the next 50 years
Where: Urban areas of eastern Pima County
How: Technical assessments, scientific studies, neighborhood surveys, GIS analysis, and other data gathering efforts

	· OBJECTIVE 2. Produce clear, detailed Best Practice Guidelines of native tree benefits and how to propagate, place, plant, water, maintain and manage native desert trees in urban areas. 
	Produce a minimum 20 page technical report 
	OBJECTIVE 2. Produce clear, detailed Best Practice Guidelines 
Who: individuals, community groups, jurisdictions, companies and others
What: Follow guidance when propagating, planting and maintaining native desert trees
When: On-going application
Where: Urban areas, eastern Pima County
How: Adhering to and adapting Best Practice Guidelines 

	· OBJECTIVE 3. Produce clear, user-friendly, easy to understand education and outreach materials about native tree benefits and Best Practice Guidelines in written and web formats
	Receive input on draft outreach materials from PAG, Tucson Water, SHADE Tucson, and other community representatives to ensure materials are clear, useful and appropriate for their respective audiences 
	OBJECTIVE 3. Produce education and outreach materials
Who: Trees for Tucson, PAG, Tucson Water, SHADE Tucson, Dunbar Spring community Foresters, and others 
What: Customize and update education and outreach materials based on feedback from implementers
When: Next 10 years
Where: Urban areas, eastern Pima County
How: Provision of documents and website links to key stakeholder groups 

	· OBJECTIVE 4. Widely distribute education and outreach materials by updating existing information at Trees for Tucson website, structuring new TFT webpage with results and products of this project, making written and web-based communication modules available for downloading and use at others’ websites, transmitting email announcing availability of website information and downloads, and printing materials and posters for broad distribution at Arbor Day events and community events related to climate change resiliency, urban tree planting and other relevant topics. 
· 
	· Transmit email announcing availability of website information and downloads to certified arborists, government staff, landscape designers and associations, plant nurseries, cooperative extension personnel, community and environmental groups, neighborhood associations, civic groups and others involved in urban tree selection, planting and maintenance
· Verification that a minimum of ten partners/community groups are linking to TFT webpage, and/or providing written materials to their audiences
· Communications verifying that there are tangible increases in the planting of native desert trees in the urban environment in and around Tucson, Arizona
· Verification that associated improvements in climate change resiliency while increasing the sustainability and beneficial functions of the urban tree canopy
· Increased understanding of  benefits of native trees in urban environments on the part of jurisdictions, private sector designers and community groups
	· OBJECTIVE 4. Widely distribute education and outreach materials 
· Who: Individuals, community groups, jurisdictions, schools, environmental groups, commercial planters, and others who select and plant urban trees 
· What: Substantially increase the number of native trees planted on private and public lands resulting in more shade, cooler temperatures, and additional improvement sin climate change resiliency around residences, buildings and hardscapes
· When: Next 50 years
· Where: Urban areas, eastern Pima County
· How: Seeding and planting native trees supported with nonpotable harvested water supplies and increased expertise and success in the management and maintenance of these trees 
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