
i 

 

TREASURE VALLEY URBAN TREE CANOPY 

ASSESSMENT 

MAY 2013 

 

 

 

 

 
 

 

 

 

 

 

 

5690 Webster Street Arvada, Colorado 80002 

  



 

 

page left intentionally blank 

 

 



i 

 

 

Acknowledgements 

 

This project was awarded through the State of Idaho Department of Lands with funding 

provided by the USDA Forest Service (USFS) State & Private Forestry (S&PF) Western 

Competitive Resource Allocation Program. 

 

Core partners included Idaho Department of Lands, The Keystone Concept, Forty Solutions, 

Ada County Highway District, Boise State University, the Community Planning Association of 

Southwest Idaho (COMPASS), Idaho Power, Idaho Department of Environmental Quality 

(IDEQ), Southwest Idaho Resource Conservation and Development Council, and the cities of 

Boise, Caldwell, Garden City, Kuna, Meridian, and Nampa. In addition, thanks go to David 

Stephenson, Lance Davisson, Gerry Bates, Jason Korn, Brian Jorgenson, Patti Best, Michail 

Fragkias, Tim Maguire and Eric Adolfson for their invaluable assistance at many stages of this 

project. 

 

  



 

 

Prepared by: 

 

 

 

 

5790 Yukon Street, Suite 112, Arvada, Colorado ς www.planitgeo.com 

 

Prepared for: 

State of Idaho Department of Lands | Idaho Community Forestry (CF) Program 

  

 

 

 

 

This project and publication are made possible in part by a grant from the USDA Forest Service; the USDA 
prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender, 
religion, age, disability, political beliefs, sexual orientation, and marital or family status. To file a complaint call 
(202) 720-5964. 

  

http://www.planitgeo.com/


 

 

Table of Contents 

 

Executive Summary ................................................................................................................. 1 

Project Background ................................................................................................................. 2 

Major Findings ......................................................................................................................... 4 

Project Fundamentals ............................................................................................................. 5 

Urban Forest Assessment Approach ............................................................................. 5 

Land Cover Classification and Mapping ........................................................................ 6 

Urban Tree Canopy (UTC) Types ................................................................................... 7 

Urban Tree Canopy (UTC) Assessment Boundaries ...................................................... 8 

Ecosystem Services Analysis ....................................................................................... 10 

Tools for Strategic Canopy Development Scenarios ................................................... 17 

Assessment Results & Products ............................................................................................ 21 

Land Cover Analysis Results ........................................................................................ 22 

Urban Tree Canopy (UTC) Analysis Results ................................................................. 24 

Ecosystem Services Analysis Results ........................................................................... 33 

Tools for Strategic Canopy Development Scenarios ................................................... 39 

Recommendations for Implementation ................................................................................ 47 

Land Cover Analysis .................................................................................................... 47 

UTC Assessment .......................................................................................................... 47 

Ecosystem Benefits Analysis ....................................................................................... 48 

Tools for Strategic Canopy Development Scenarios ................................................... 49 

Training and Core Team Partners ............................................................................... 49 

Summary and Conclusions .................................................................................................... 50 

References ............................................................................................................................. 51 

Glossary of Terms .................................................................................................................. 52 

Appendices ............................................................................................................................ 55 

Appendix A: Land Cover & UTC Analysis ........................................................... A1 

Appendix B: Ecosystem Benefits Analysis ......................................................... B1 

Appendix C: Tools for Strategic Canopy Development Scenarios .................... C1 

Appendix D: Training Session ............................................................................D1 

Appendix E: i-Eco Version 5 Report .................................................................. E1 



 

 

page left intentionally blank 

 



 Urban Tree Canopy Assessment in the Treasure Valley ς 2013 1 

 9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

The Treasure ValleyΩǎ urban forest is comprised of 

trees, gardens, green spaces and other natural areas. 

This urban tree canopy provides a myriad of benefits 

making our communities cleaner, safer and healthier 

while reducing the costs associated with many services. 

Managing, monitoring, and enhancing this important 

resource is critical to sustained economic development and environmental health.  

The Treasure Valley (TV) Urban Tree Canopy (UTC) Assessment and Report brings together data 

from two complimentary studies to evaluate and understand the extent and value of the 

ǊŜƎƛƻƴΩǎ ǘǊŜŜǎΦ ¢ƘŜ data and tools produced enable managers to develop strategies for 

community development, air quality enhancement, energy conservation, stormwater 

management, and community forest management. See Project Background and Major Findings 

(pages 2-4). 

The assessment utilizes field-based measurements and Geographic Information Systems (GIS) 

to provide a benchmark of the urban tree population, land cover, and the value of the current 

and potential future urban forest. See Project Fundamentals (page 5). 

A detailed land cover map for the Treasure Valley reveals nearly 10% average tree canopy. This 

data layer is central to the assessment and analysis tools and useful for numerous other 

applications. See Land Cover Mapping and Urban Tree Canopy Analysis Results (pages 6 & 22). 

¢Ƙƛǎ ǊŜǇƻǊǘ ŘŜŦƛƴŜǎ ŀƴŘ ǉǳŀƴǘƛŦƛŜǎ ǾŀǊƛƻǳǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ōŜƴŜŦƛǘǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ 

tree canopy, known as ecosystem services, focusing on air quality, energy use, stormwater, and 

carbon sequestration. See Ecosystem Services Analysis and Results (pages 10 & 33). 

The dynamic modeling tools developed for this project allow planners and managers to envision 

and plan their desired future urban forest. With these tools, users identify and prioritize 

strategic tree planting areas based on management objectives, and create alternative designs 

and cost/benefit scenarios at a regional-scale or for specific sites. See Tools for Strategic 

Canopy Development Scenarios (pages 17 & 39). 

Suggested tree canopy cover goals are provided for the region and for each community based 

on GIS methods and a Canopy Calculator tool. Broad recommendations relate to future land 

cover and UTC assessments, ways to use the data and tools to target and maximize specific tree 

benefits, and next steps for the project core team. See Recommendations for Implementation 

(pages 47-48). 

Though the Treasure Valley urban forest is relatively young, it nonetheless provides substantial 

benefits that can be quantified, monetized, forecasted and enhanced over time with proper 

planning and management. To maximize the function and value of the urban forest resource, it 

is critical to target canopy increases strategically and to educate policymakers and citizens 

about the benefits of urban tree canopy.  
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 tǊƻƧŜŎǘ .ŀŎƪƎǊƻǳƴŘ 

LŘŀƘƻΩǎ ¢ǊŜŀǎǳǊŜ ±ŀƭƭŜȅ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ 

southwestern region of the state, an arid 

valley on the western edge of the great 

basin and the intermountain west 

characterized by dryland and irrigated 

agriculture, and framed between the Boise 

foothills, Boise River and Snake River. The 

project area spans two counties (Ada and 

Canyon), nine municipalities (including the state capitol, Boise) and a population of over 

600,000 peopleτnearlȅ пл҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǇƻǇǳƭŀǘƛƻƴΦ /ƻƳƳǳƴƛǘƛŜǎ ǿƛǘƘƛƴ ǘƘŜ ¢ǊŜŀǎǳǊŜ ±ŀƭƭŜȅ 

ǇǊƻǾƛŘŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ƛƴŘǳǎǘǊȅ ŀƴŘ ōǳǎƛƴŜǎǎΣ ŎǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ŜŎƻƴƻƳƛŎ 

vitality of this region. Planners, managers and industry are faced with a number of challenges as 

they focus on growing healthy and sustainable communities; including attainment of air quality 

standards (in particular ozone and particulates), stormwater management, energy use, 

economic development and planned growthτall of which are related to ecosystem health and 

ǘƘŜ ǊŜƎƛƻƴΩǎ ǘǊŜŜ ŎŀƴƻǇȅΦ  

In 2009, a core team of partners representing many different professions came together to 

discuss opportunities for addressing these challenges through strategic management and 

development of tree canopy in the Treasure Valley. This team, under the leadership of the 

Idaho Department of Lands (IDL), developed a proposal and secured funding through the USDA 

Forest Service (USFS) State & Private Forestry (S&PF) Western Competitive Resource Allocation 

Program for a Treasure Valley Urban Tree Canopy Assessment.  

This two-part assessment includes a field-based sampling inventory of 250, one tenth (1/10) 

acre plots throughout the 266 square mile study area (January 2013 i-Tree Ecosystem Analysis 

of the Treasure ValleyτAppendix E) and a geospatial Urban Tree Canopy Assessment1. The 

project area (Area of Interest, or AOI) for this assessment encompasses nine municipalitiesτ

Middleton, Caldwell, Nampa, Star, Kuna, Meridian, Eagle, Garden City and Boise and adjacent 

developed or rapidly developing areas. It includes both public and private lands. 

                                                       
1 i-Eco is a US Forest Service Program designed to calculate benefits of tree canopy over large areas, utilizing the 

best available science and research information. An Urban Tree Canopy Assessment uses geographic information 

systems to identify and analyze land cover composition and tree canopy spatially, and model future scenarios. 
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This report is a culmination of the Treasure Valley Urban Tree Canopy (UTC) Assessment and 

brings together both assessments, using a complete Urban Forest Assessment Approachτ

integrating top-down (remote sensing/GIS UTC Assessment) and bottom-up (field-based i-Tree 

Eco analysis) approaches to measure land cover, tree canopy and other green infrastructure, 

and associated ecosystem services. The products of this assessment include tools and resources 

that planners and managers can use for strategic management and development of urban tree 

canopy in the Treasure Valley. The products include: (1) A complete analysis of Land Cover and 

Urban Tree Canopy; (2) Ecosystem Benefits Analyses, including: air quality, energy, stormwater, 

and carbon; (3) GIS-based and other tools to model strategic tree canopy development 

scenarios; and (4) a training for Treasure Valley Canopy Partners on use of these tools to 

accomplish their management objectives.   

The Treasure Valley UTC Assessment provides data and tools to better understand and enhance 

the quality and value received from its urban forest. The products support developing and 

monitoring tree canopy goals, data-driven management plans, refinement of landscape 

ordinances, and foster a greater understanding of urban tree canopy benefits (ecosystem 

services) and resulting opportunities for strategic integration into policy and planning processes 

throughout the Treasure Valley. 

Figure 1τStudy Area: This assessment examined urban trees and associated benefits in the Treasure Valley area 

of interest (red boundary) and nine municipalities in Canyon and Ada Counties.  
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 aŀƧƻǊ CƛƴŘƛƴƎǎ 

 Tree Canopy: Tree cover averages 10% in the Treasure Valley (TV) project area based on 

2011 imagery, higher than the estimate of 7% from i-Tree Eco. Garden City and Boise have 

the highest canopy cover at 20% and 16% respectively while Middleton is lowest at 5%. 

 Neighborhoods: .ƻƛǎŜΩǎ IŀǊǊƛǎƻƴ .ƻǳƭŜǾŀǊŘ ƴŜƛƎƘōƻǊƘƻƻŘ ŀǾŜǊŀƎŜǎ пм҈ ŎŀƴƻǇȅ ŎƻǾŜǊΣ 

demonstrating that high tree cover in the TV is possible on certain land uses over time. 

 Tree Planting:  

o Irrigated turf grass areas comprise 21% of the region excluding agricultural lands, golf 

courses and sports fields. An increase in tree canopy covering just half of this land would 

double regional tree canopy. 

o Parking lots cover 5,700 acres (3%) of the study area. 35,621 potential planting sites are 

within 50-feet of parking lots, which could add 600 acres of canopy cover, greatly 

reducing the urban heat island effect, ozone formation, and stormwater runoff. 

 Air Quality:  

o Urban trees remove 581 tons of air pollutants annuallyτless than м҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ŀƛǊ 

pollution. Even so, the value of this air quality benefit in reduced adverse human health 

impacts exceeds $7 million annually. 

o There are 60,737 potential planting sites along major road corridors and near parking 

lots where concentrations of pollutants are high. If all of these sites were planted in 

2013, over a 50-year period, 1,708 tons of air pollutants would be removed, valued at 

$21.5 million. 

 Energy Conservation:  

o A large tree on the west side of a residential home can save up to $48 per year in 

electricity & natural gas use. 

o 264,454 (52%) of potential planting locations in ¢± ŀǊŜ ǿƛǘƘƛƴ рлΩ ƻŦ residential 

buildings, suggesting that opportunities to plant trees for energy efficiency can provide 

significant savings. Nearly half of these (110,692 planting spaces) are on the west side of 

homes where trees provide the greatest summer cooling benefit. 

 Stormwater: 

o TV tree canopy mitigates 125 million gallons annually saving $1.1 million in stormwater 

infrastructure costs; in Boise, the benefit is 54 million gallons valued at $485,500.   

 Land Use: 

o Nearly 2/3 of all tree canopy is located in residential areas based on an average of 17% 

tree cover. Nearly half of all available planting areas are also on residential lots. 

o Commercial land has just 6% canopy cover and 6,100 acres of parking lots  
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 tǊƻƧŜŎǘ CǳƴŘŀƳŜƴǘŀƭǎ 

In this section, methods and additional supporting information are presented for the main 

components and products of the Treasure Valley UTC Assessment: Land Cover Classification, 

Urban Tree Canopy (UTC) Assessment, Ecosystem Services Analysis, Tools for Strategic Canopy 

Development Scenarios, and Training. 

Urban Forest Assessment Approach 

To develop budgets, urban forest management plans, and progressive policies, natural resource 

managers need to know what they have in order to effectively manage it. This is accomplished 

through periodic inventory, assessment, and analysis of the vegetation resource. The Phase-1 i-

Tree Eco study (2011) and Phase-2 Treasure Valley UTC Assessment (2013) provide this 

information in a complete urban forest assessment approach combining top-down and bottom-

up methods. 

Unique to this study is the integration of i-Tree Eco results in conjunction with the geospatial 

data. With this approach, it is possible to map the spatial distribution of current and future 

ecosystem services related to canopy cover. Throughout this section, methods are provided to 

illustrate how each product builds upon and informs the next, ultimately flowing into the final 

assessment products, report, tools, and training (see Figure 2 below).  

 

Land Cover 
Mapping 

Data 

ωClassification 
and Mapping 

ωLand Cover 
Classes 

UTC 
Assessment 

ωUTC Types 

ωAssessment 
Boundaries 

ωUTC 
Spreadsheet 

Ecosystem 
Services 
Analysis 

ωThe value of trees 

ωi-Tree benefits per 
tree and per acre 

 

Scenario 
Planning 

Tools 

ωPlanting Sites 

ωCommunityViz 

ωUTC Goal 
Setting 

Project Fundamentals 

outline what was 

done, why, and how 

managers can use the 

products. 

Figure 2. Workflow illustration of the 

main components and products of the 

Treasure Valley UTC Assessment 
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Land Cover Classification and Mapping 

Land cover classes were mapped from 2011, 1-meter spatial resolution multispectral aerial 

photography using object-based image analysis (OBIA) classification techniques and digitized 

GIS layers. Features mapped through OBIA include canopy, irrigated/non-irrigated grass areas, 

bare soil, and an impervious surfaces class. Plan-It Geo used ~90,000 existing building polygons 

and digitized ~130,000 more from county aerial ortho imagery. Parking lots were mapped using 

a GIS model where building and road area was removed from the base impervious layer, 

clipped to commercial/industrial parcels, and limited based on a minimum polygon size. Existing 

and newly digitized water features were also incorporated into the final 9-class land cover data. 

 

Further details on the classification process, Quality Assurance / Quality Control, and an 

accuracy assessment matrix are in Appendix A. The final land cover classes include: 

 4 Vegetation Classes: deciduous and coniferous tree canopy, irrigated vegetation, non-

irrigated vegetation 

 4 Impervious Surfaces Classes: roads, parking lots, building footprints, and other 

impervious areas 

 2 άOtherέ Classes: Bare Soil/Dry Vegetation and Water  

The final 9-class land cover data serves as the baseline input for UTC assessment statistics, 

creation of potential planting locations, and modeling of ecosystem services, all of which inform 

the scenario planning tools. Summary statistics are presented in the Results section starting on 

page 21. These data are also useful for a myriad of other planning and modeling purposes.  

How Land Cover Classes were used in the TV UTC Assessment 

¶ Tree Canopy: Allows analysis of ecosystem benefits and development of citywide planting goals 

¶ Grass & Open Areas: Provides data on possible planting areas and planting prioritization 

¶ Parking Lots: Used to identify strategic tree planting areas for maximum environmental and 

economic benefit 

¶ Roads, Buildings, Other Impervious Surfaces, and Water: Eliminates areas that are unsuitable 

for tree planting in the UTC assessment metrics 

 

Urban tree canopy (green) overlaid on 

2011 NAIP color-infrared imagery, Boise, 

ID. 
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Urban Tree Canopy (UTC) Types 

Land cover classes were grouped into UTC 

Types for the assessment. UTC types 

categorize the landscape so that metrics can 

be summarized across spatial scales 

consistently for different users and 

applications. These metrics can be used to 

monitor land cover and changes in the urban 

forest over time and to target land uses, 

neighborhoods, natural areas, or individual 

properties for tree planting activities and/or 

policy implementation. 

UTC Types assessed in this Report: 

 Existing UTC is tree canopy from 

forests and individual trees when viewed 

and mapped from above. 

 Possible Planting Areas (PPA)τ

Vegetation is the total area of grass and 

open space where tree canopy does not 

exist and it is biophysically possible to 

plant trees. For the TV UTC assessment, 

sports fields and other grass areas 

unsuitable for tree planting were 

removed from PPAτVegetation. 

 Possible Planting AreasτImpervious 

is the total area of hardscape surfaces 

that contribute to stormwater runoff 

where establishing tree canopy is most 

feasible (e.g. parking lots, etc.) 

 Unsuitable UTC is the combination of 

buildings, roads, water and other areas 

where it is not feasible to plant trees 

(sports fields, golf course fairways & 

greens, airport grounds etc.) 

UTC types were mapped across GIS 

boundaries, described next. From the city to 

the parcel-level, the area and percent of 

these UTC types were calculated for map-

making and summarized in Excel. 

Existing Urban Tree Canopy 

Tree Canopy Change 

Planting Areas ς Impervious Surfaces 

 

9ȄƛǎǘƛƴƎ ¦Ǌōŀƴ ¢ǊŜŜ /ŀƴƻǇȅ 

tƭŀƴǘƛƴƎ !ǊŜŀǎ DǊŀǎǎκhǇŜƴ {ǇŀŎŜ 

tƭŀƴǘƛƴƎ !ǊŜŀǎ LƳǇŜǊǾƛƻǳǎ {ǳǊŦŀŎŜǎ 

¦ƴǎǳƛǘŀōƭŜ tƭŀƴǘƛƴƎ !ǊŜŀǎ  
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Urban Tree Canopy (UTC) Assessment Boundaries 

Assessment boundaries provide geographic units linked to where we live, work and play. 

Metrics for UTC Types are assessed for the GIS boundaries in Table 1. These summaries provide 

data for resource managers and planners at different spatial scales, and the resulting maps, 

tools and other products based on this information can be used for targeted planting initiatives 

and outreach campaigns. 

Assessment 
Boundary 

# of Types 
or Features 

Description Map 

Project Area of 
Interest (AOI)     
(266 sq. miles) 

1 Treasure Valley Urban Area 

 

City Limits 9 

City limits of the 9 cities  
within the project AOI: Boise, Caldwell, Eagle, 

Garden City, Kuna, Meridian, Middleton, 
Nampa and Star 

 

Boise 
Neighborhood 
Associations 

36 
Registered neighborhoods 

 within the city of Boise 

 

Land Use 12 

Land Use Types Assessed: 
Agriculture, Commercial, Industrial, Open 

Space, Parks, Public Land, Residential High-
Density, Residential Medium-Density, 

Residential Low-Density, Schools, Rights-of-
Way, and Other  

Census Blocks 13,184 

2010 U.S. Census provides demographic data 
at the tract, block group, and block level. The 
Ƴƻǎǘ ŘŜǘŀƛƭŜŘ ΨōƭƻŎƪΩ ƭŜǾŜƭ ǿŀǎ ǳǎŜŘ ŦƻǊ ǘƘƛǎ 

project and tools. 
 

Street  
Rights-of-Way 

13,311 
The public rights-of-way (ROW) specifically 
along streets. For each city, the ROW was 

broken into smaller segments by street name. 

 

Parcels 206,130 
Tax lots from the Ada and Canyon countƛŜǎΩ 

assessors property database 

 

Table 1. Assessment boundaries for the Treasure Valley UTC Assessment 
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Managing UTC Data at Multiple Scales 

V Larger assessment boundaries (e.g. City, County, Neighborhoods) are important for 

understanding regional trends and for cooperative goal setting. 

V Medium-sized assessment boundaries (Census Blocks, Land Use) are useful for viewing 

general distribution of UTC and PPA in TV and for identifying target areas for urban forest 

management activities. 

V Small assessment boundaries (Parcels, ROW) are useful for engaging and initiating on-the-

ground forest management actions such as planting projects and preservation ordinances 

with individual landowners. 

 

Assessing UTC at Multiple Scales 
 

CƛƎǳǊŜ оΦ ά5ǊƛƭƭƛƴƎ Řƻǿƴέ ǿƛǘƘ ¦¢/ ŀǎǎŜǎǎƳŜƴǘ ōƻǳƴŘŀǊƛŜǎ ŦǊƻƳ ŎƛǘȅǿƛŘŜ ǘƻ ǇŀǊŎŜƭ ǎŎŀƭŜ 
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Ecosystem Services Analysis 

Urban forests are an integral part of the character of the Treasure Valley. While trees are often 

appreciated for their aesthetic appeal, the true benefits of trees and forests, contributing to the 

ƘŜŀƭǘƘ ŀƴŘ Ǿƛǘŀƭƛǘȅ ƻŦ ǊŜǎƛŘŜƴǘǎΩ Řŀƛƭȅ ƭƛŦŜΣ ƛǎ ƻŦǘŜƴ ǳƴƪƴƻǿƴ ƻǊ ǳƴder-valued. This report 

quantifies some of the ōŜƴŜŦƛǘǎ ƻŦ ǳǊōŀƴ ǘǊŜŜǎΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ.έ ²ƘƛƭŜ ǘƘŜ 

net benefits of urban trees are usually positive, costs are also part of this ǎǘǳŘȅΩǎ ecosystem 

service evaluation and scenario tools for managers.  

Current and future values were estimated for the following four ecosystem service types: 

 Air QualityτTrees naturally remove pollutants and lower air temperature 

 EnergyτTrees help reduce energy consumption by shading buildings in summer and 

blocking winter winds 

 Stormwater mitigationτTrees intercept stormwater, reducing runoff and filtering out 

pollutants that would otherwise enter rivers and lakes 

 Carbon sequestration and storageτThrough photosynthesis, trees absorb atmospheric 

carbon and use it for new growth (stems, branches, roots and leaves), acting as a natural 

carbon sink 

Ecosystem services values provided by trees in the Treasure Valley study area were analyzed 

using the i-Tree Eco model and two main analysis methods: 

1. Per acre benefits were created by tying total ecosystem service values from the 250, 

1/10th acre i-Eco plots with existing UTC for the region and per city. 

2. Per tree benefits at five-year age increments for 12 key tree species (see Appendix B for 

a description of species selection) were estimated by modeling hypothetical i-Eco plots. 

¦Ǌōŀƴ ŦƻǊŜǎǘǎ ƛƴ ά¢ƘŜ /ƛǘȅ ƻŦ ¢ǊŜŜǎέ ǇǊƻǾƛŘŜ Ƴŀƴȅ ecosystem service benefits, and enhance the 

natural beauty of Boise and each community in the Treasure Valley  
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Per acre values provide a mechanism for evaluating ecosystem services at multiple scales. With 

this information, managers and planners are able to place a quantified value on an area of land 

based on UTC. Future ecosystem service values are reported by expanding per acre values to 

anticipated UTC percentages for the study area and each city.  

Per tree values provide the foundation for using planning tools to measure scenario-based 

ecosystem service values. Per tree values allow managers and planners to attribute values to 

individual planting sites and plans through the use of the CommunityViz planning tools (see 

Modeling Tools for Strategic Canopy Development Scenarios on pages 19 & 40).  

The remainder of this section provides the following information about each ecosystem service 

type assessed in this study: 

 How is each ecosystem service type is related to trees 

 How i-Eco evaluates each ecosystem service type 

 How and why i-Eco results are reported in this assessment 

 What managers and planners can accomplish with the results and tools 

 The key assumptions and limitations which should be considered  

 

 

 

 

  

How are UTC types and Ecosystem services related? 

¶ Existing UTC is used to derive per-unit-area (e.g. acre) ecosystem service values 

¶ Possible Planting AreaτVegetation is used to create planting sites tied with tools for 

estimating per-tree ecosystem services 

¶ Possible Planting AreaτImpervious identifies areas in need of planting for increasing 

green space and ecosystem service generation 

¶ Unsuitable UTC areas are prohibitive to planting. Adjacent or surrounding areas can be 

targeted to offset ecosystem service losses from these areas. 
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Air Quality 

Air quality is one of most critical issues in the 

Treasure Valley. This area has exceeded 

attainment limits set by the Environmental 

Protection Agency (EPA) for Particulate Matter 

(PM) and is in danger of going non-attainment 

for ozone (O3) in the near future. A non-

attainment designation can lead to compromised 

public health, diminished economic growth, new and costly regulations, and a potential loss of 

federal highway funds.  

The three main effects of urban trees that lead to improved air quality are:  

(1) Lower air temperatures resulting from 

shade and latent heat absorption, which 

reduces ozone formation and smog. 

(2) AƛǊ ƛǎ άŎƭŜŀƴsŜŘέ ǘƘǊƻǳƎƘ ǘƘŜ ŘƛǊŜŎǘ 

removal of a variety of pollutants. 

(3) Indirectly, shade from trees reduces 

the amount of energy used for cooling, 

therefore limiting pollutants emitted 

from power plants. 

Some tree species emit biogenic or naturally occurring volatile organic compounds (VOCs) that 

can contribute to ozone formation. However, in most cases the positive affects of these trees 

result in an overall reduction in ozone. Trees can substantially lower O3 production by blocking 

sunlight and lowering temperatures on surfaces that emit NOx and VOCs (asphalt, fuel tanks, 

buildings, etc.) which contribute to the formation of ground-level ozone.  

I-Eco models apply a value to trees for their air pollution removal capacity based on several 

variables including climatic conditions, pollutant concentration (2005 calendar year), human 

population estimates, avoided human health issues2, and vegetation composition in the study 

area. To understand how UTC may contribute to greater air quality, i-Eco model inputs were 

manipulated to simulate greater canopy cover in the region. Values associated with the 

absorption of six forms of pollution were summed to provide per-acre and per tree values for 

ǘƘŜ ¢ǊŜŀǎǳǊŜ ±ŀƭƭŜȅ ǎǘǳŘȅ ŀǊŜŀΩǎ ǳrban forests and trees.   

Estimated per-acre values are summarized for the Treasure Valley Study area and for each city 

in the table on page 34, demonstrating the contribution of trees toward better air quality, and 

benefits of expanded canopy cover in the future. Per tree values were used as inputs for the 

CommunityViz planning tools to allow managers, planners, and officials at the Idaho 

Department of Environmental Quality (ID DEQ) to evaluate direct benefits that will result from 

planting projects and changes in UTC.  

                                                       
2 /ŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ 9t!Ωǎ .Ŝƴa!t ǇǊƻƎǊŀƳ όhttp://www.epa.gov/air/benmap/)  

At 40 years of age, the average tree: 

¶ Will remove about 2 pounds of air 

pollutants each year, saving $13.26 

¶ Will have removed 35 pounds in its 

life to date, saving $211.93 

http://www.epa.gov/air/benmap/
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Urban Heat Islands 
Impervious surfaces such as asphalt, 

concrete and other building materials 

ǘǊŀƴǎŦŜǊ ŀƴŘ ǊŜŦƭŜŎǘ ǘƘŜ ǎǳƴΩǎ ŜƴŜǊƎȅΣ 

creating thermal pockets near intensely 

urbanized areas. Shade provided by trees 

is the most effective strategy for 

mitigating the harmful effects of urban 

heat islands by reducing surface 

temperatures and helping to keep the air 

clean and safe to breathe.  

http://www.epa.gov/heatisland/about/index.htm 

The impact on air quality resulting from the manipulation of available canopy cover in the i-Eco 

model was limited by the size and immense air volume of the study area (see Appendix B for 

more details). Also, the i-Eco model does not reflect the spatially specific positive benefits of 

trees shading impervious areas and reducing negative Urban Heat Island impacts (see callout 

box below).   

 

Energy Use Impacts  

Trees impact the energy consumption for 

buildings directly by providing cooling 

shade in summer and by blocking cold 

winter winds, reducing air conditioning 

and heating costs. Indirectly, trees reduce 

radiant heating from impervious surfaces 

such as asphalt, and provide evaporative 

cooling through their respiration processes. Energy use impacts are dependent on the relative 

proximity and direction of trees from buildings as well as their species and height.  

Energy impacts reported by i-Eco reflect the 

building-tree interactions present within the 

sample plots, as well as local costs for both 

heating and cooling. While i-Eco results provide 

an estimate of energy impacts from urban trees, 

there is little information about what 

characteristics of trees provide the greatest 

benefits. i-Eco results were manipulated by 

creating hypothetical plots for 12 common tree 

At 40 years of age, the average tree: 

(When planted on the west side of a home) 

¶ Will save a homeowner $39 on their 

heating & cooling costs this year  

¶ Will have saved a homeowner  $771.59  in 

its life to date 
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species to measure the impact of tree placement and species on the energy use values 

associated with trees. i-Eco energy values were also compared with values created using the 

free web-based tool i-Tree Design3 (see Energy Use Results on page 35).  

Per-acre energy use savings based on existing and projected future canopy cover are 

summarized for the study area and for each city in the table on page 35, demonstrating the 

contribution of trees to energy savings. Per-tree energy use values are provided as inputs for 

CommunityViz planning tools, which can be used by managers, planners, and officials at Idaho 

Power to understand how trees impact energy consumption based on tree type and location 

relative to buildings and structures. Results can be used to create outreach and incentive 

programs to increase tree planting in locations that maximize energy conservation benefits. 

Additional information regarding the impacts of tree species and location are provided in 

Recommendations (page 48) and Appendix B. 

The energy use impacts reported by i-Eco are based on prior research that may not directly 

reflect conditions within the Treasure Valley study area, but represent the best available 

science. Energy impacts depend on the specific location of trees relative to buildings and 

structures; the specific location of trees (not just more of them) is particularly important for 

increasing energy benefits. 

Stormwater Mitigation 

Trees and other vegetation help 

mitigate stormwater run-off by 

intercepting precipitation, naturally 

aerating soil increasing absorption, and 

through evapotranspiration from 

respiration processes. 

I-Eco incorporates climatic information in its modeling, including rain event length and 

intensity, to estimate the volume and cost of additional runoff that would occur in the absence 

of trees and shrubs. The table on page 

37 summarizes the volume and dollar 

values for stormwater mitigation using 

per-acre values for the Treasure Valley 

study area and each cityτfor existing 

and future UTC scenarios. Planners and 

managers can use per-acre summaries 

to place a stormwater value on forested 

areas. 

Per-tree stormwater mitigation values 

are used in the CommunityViz planning 

                                                       
3 i-Tree Design is a free online map-based software that allows anyone to make simple estimations of the benefits 

of individual trees. Access the tool at http://itreetools.org/design.php.  

At 40 years of age, the average tree: 

¶ Will reduce stormwater runoff by 194 gallons 

per year, a savings of $1.73 

¶ Will have reduced stormwater runoff by 3,202 

gallons in its life to date, saving $28.48 

http://itreetools.org/design.php
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How trees 

provide benefits 

through 

stormwater 

mitigation 

illustrated in 

the Arbor Day 

CƻǳƴŘŀǘƛƻƴΩǎ 

Tree City USA 

Bulletin 

tools for planting site modeling, allowing officials at the Ada County Highway District (ACHD) 

and municipalities to evaluate costs associated with reduced stormwater runoff from large 

impervious areas (such as the parking lot in the image on the previous page). 

Additional benefits related to stormwater mitigation not captured in the i-Eco model include 

the filtration of pollutants by tree roots and the reduction of erosional forces caused by the 

direct impact of raindrops on exposed soil. In extreme rain events, benefits provided by trees 

can be exponential if reduced stormwater would have caused water damage in the absence of 

trees. While strategic placement of trees can maximize their benefits, this is not reflected in the 

i-Eco model.  
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Carbon Sequestration and Storage 

Carbon is a natural element and a major 

component of every organic material on 

the planet including natural gas, coal, 

gasoline and the woody material in 

trees. As these materials are burned to 

produce energy, carbon is released into 

the air raising atmospheric concentrations and contributing to the negative impacts to global 

climate.  

i-Eco estimates the amount of carbon sequestered (i.e. carbon removed from the atmosphere 

during photosynthesis) and stored in trees as new growth. The table on page 38 uses per-acre 

values to summarize carbon sequestration and storage for the Treasure Valley study area and 

for each city based on current and future UTC scenarios. Per-acre values are also used in 

CommunityViz tools for estimating the impact of existing and new trees over large areas. 

CommunityViz planting-site modeling tools use per-tree carbon sequestration and storage 

values, allowing users to identify direct benefits from specific planting plans.  

Other Ecosystem Services Provided by Trees 

Urban trees provide many ecosystem services including direct benefits, like those assessed in 

this study, and indirect benefits that are often more difficult to quantify and which are not 

included in this study. Reduced crime rates, fewer accidents, increased property values, wildlife 

habitat, pavement longevity from shade, erosion control along streams, and more retail dollars 

from shaded shopping areas have all been associated with a healthy urban forest. Managers, 

planners and citizens alike are encouraged to learn about all the ways trees enhance our quality 

of life every day. See i-Tree Resources at http://www.itreetools.org/resources/index.php and 

Appendix B for additional benefits of urban trees.  

At 40 years of age, the average tree: 

¶ Will sequester 58 pounds of carbon this year 

¶ Will have sequestered 1,168 pounds of carbon in 

its life to date 

Trees provide many services and benefits 

that enhance the environment and local 

economies. The City of Boise was a 

reference city for the regionally specific 

modeling capabilities of the i-Tree Streets 

software program. i-Streets is a street 

tree management and analysis tool that 

uses inventory data and shows the 

annual dollar value of benefits provided 

by city street trees. 

http://www.itreetools.org/streets/resour

ces/Streets_Reference_Cities_Science_Up

date_Nov2011.pdf  

http://www.itreetools.org/resources/index.php
http://www.itreetools.org/streets/resources/Streets_Reference_Cities_Science_Update_Nov2011.pdf
http://www.itreetools.org/streets/resources/Streets_Reference_Cities_Science_Update_Nov2011.pdf
http://www.itreetools.org/streets/resources/Streets_Reference_Cities_Science_Update_Nov2011.pdf
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Tools for Strategic Canopy Development Scenarios  

Using the GIS-based land cover data and UTC metrics for different assessment boundaries, Plan-

It Geo created tools to assist resource managers and planners accomplish their urban forestry, 

environmental, and community development objectives.  

Methods used to develop the following tools are presented in this section: 

 Potential Tree Planting Locations 

 Modeling Tools for Strategic Canopy Development Scenarios 

 Urban Tree Canopy (UTC) Goal Setting  



 Urban Tree Canopy Assessment in the Treasure Valley ς 2013 18 

Potential Planting Locations 

Land cover data formed the basis for mapping potential tree planting locations. Planting sites 
were generated where adequate space exists to allow for tree planting and growth. To ensure 
realistic tree planting locations, several GIS overlays were applied to exclude areas where it is 
not feasible to plant trees, detailed below in Table 2.   
 

Managers can use planting site data to prioritize planting efforts and forecast future canopy. 

Attributes were added to each GIS planting point so that locations can be queried by land use, 

existing UTC, proximity to highways, parking lots and buildings, and many other criteria.  

Planting sites were used as inputs to scenario planning tools discussed in the next section.  

 
 

Table 2 . Description of exclusions used in mapping potential planting sites. 

Excluded GIS Layer Geographic Rule Applied Reasoning 

Fire Hydrants (Boise only) Buffer 8 feet To avoid space conflicts between trees and hydrants 

Street Intersections Buffer 15 feet To avoid line-of-site and other safety conflicts 

Buildings Buffer 5 feet To avoid space conflicts between trees and buildings 

Existing Tree Canopy Buffer 10 feet To allow room for existing trees to grow 

Agricultural Land Use 

Buffer 15 feet (inward) and 
ǎǳōǘǊŀŎǘ ŀ άǊƛƴƎ ōǳŦŦŜǊέ ŦƻǊ ŀƴȅ 
buildings (ring-shaped area that 
is between 5 and 50 feet from 
the building) 

It is generally not reasonable to plant trees in agriculture fields, 
except in areas where agricultural activity is most likely not 
happening; around their edges (within the 15 ft inward buffer) 
and around any buildings (within the ring buffer) 

Unsuitable UTC Class Excluded entirely 
This class specifically represents areas where it is not bio-
physically feasible to plant trees. Examples of unsuitable areas: 
sports fields, golf course fairways & greens, airport runways. 

 

Figure 4. Inputs to the 

planting sites model 

and the resulting 

locations. The left 

frame shows 

plantable areas 

delineated from the 

remotely- sensed land 

cover data. The 

middle frame shows 

how local data were 

integrated to exclude 

certain areas from the 

plantable space. The 

right frame shows the 

resulting potential 

planting sites. 
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Modeling Tools for Strategic Canopy Development Scenarios 

Plan-It Geo designed and created planning tools that model future ecosystem benefits based on 

user-based scenarios, for both increases in UTC and continued growth of existing UTC. 

CommunityViz (CV), an ESRI ArcGIS extension for land use planning by Placeways LLC, was 

selected as the scenario planning software.  

The CV tools allow users to track, prioritize, and visualize planting opportunities and future 

ecosystem servicesτat the regional and city-level based on 2010 census blocks boundariesτor 

at the site-level with individual trees. Using i-Tree Eco inventory data and calculations, the tools 

model the urban forest ecosystem service benefits for air quality, energy, stormwater, and 

carbon. 

For resource managers to see the impacts of different planting and canopy cover scenarios, 

summary charts of ecosystem values (dollars and resource units) update άon-the-flyέ in CV.  

For example, Idaho DEQ can use the tools to prioritize planting in census blocks overlapping 

major roads and parking lotsτthose areas where air pollution concentrations are likely highest 

and benefits can be maximized. GIS layers and summary charts of a scenario quickly show the 

impact on improved air quality, specifically for particulate matter (PM) 2.5, PM 10 and ozone. 

Similarly, Idaho Power can use the tools to prioritize planting near residential homes and 

forecast the potential energy impacts, and Ada County Highway District can target trees along 

major highways, parking lots, and riparian/floodplain areas for stormwater management 

benefits. 

Within the Results and Products section (page 40) are three example scenarios using the CV 

tƻƻƭǎΦ ! ŎƻƳǇƭŜǘŜ ǳǎŜǊΩǎ ƎǳƛŘŜ ŀƴŘ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŦƻǊ ǘƘŜ ǘƻols is provided in Appendix C. 

 

 

 

 

 

 

  

Planning tools use information collected about the regionΩs urban 

forest (top left) to plan tree planting and care (bottom right)  
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UTC Goal Setting 

To help facilitate regional and local Urban Tree Canopy goal setting, Plan-It Geo conducted a 

GIS-based ranking methodology known as the 75th Percentile Rule (Poracsky and Lackner 2004) 

and developed a turn-key Microsoft Excel "Canopy Calculator" tool.  

Parcels and census blocks were assessed by land use and percent canopy cover to identify 

potential canopy cover goals regionally, for each community, and by land use. By ranking 

parcels and census blocks based on their percentage of canopy cover, the canopy percent at 

the 75th percentile becomes the target. This represents the threshold where a quarter of areas 

have already achieved the target. The target percent canopy cover was averaged for parcels 

and census blocks and then rounded down to suggest a conservative goal. See pages 44-45 for 

results.  

To complement the community goal setting process, Plan-It Geo also provided an Excel 

spreadsheet ά/ŀƴƻǇȅ /ŀƭŎǳƭŀǘƻǊέ ǘƻƻƭ for the full study area and each for city, allowing users to 

assess the impact of tree planting on new canopy cover by land use types. An example of the 

plug-n-play Canopy Calculator tool is provided in Appendix C. 

Treasure Valley Core Team Training Session 

A hands-on full day technical training session for Core Team Partners was fundamental to the 

success and future implementation and outcomes from the Treasure Valley UTC Assessment. 

IDL, The Keystone Concept, and Plan-It Geo developed a training agenda (see Appendix D) and 

provided in-depth training on the GIS data products, ecosystem services analysis approach, and 

various tools in map, spreadsheet, and GIS-based format.  

With regional forestry and natural resource partners having different levels of exposure to GIS 

tools, the training provided an opportunity for aƴ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ GIS staff to work closely with 

their forestry or natural resource professional(s). Additionally, more experienced Core Team 

partners were able to work with and assist others. 

Particular emphasis was placed on the CommunityViz tools to encourage all partners to explore 

and fully utilize the canopy scenario planning models. Outcomes from training session are 

outlined in the Results section on page 46 and in the Recommendations & Implementation 

section on page 49. 
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 !ǎǎŜǎǎƳŜƴǘ wŜǎǳƭǘǎ ϧ tǊƻŘǳŎǘǎ 

The regional UTC data, reports, and other tools can help inform 

management recommendations, policies, partnerships, 

education, outreach, and funding strategies to maximize the 

functional benefits of tree canopy in addressing critical issues. 

Setting realistic goals collaboratively for different land uses and 

planning scales creates a shared vision, helping ensure resources 

are allocated effectively and adaptive management occurs over 

time. 

To ensure UTC data and analyses are useful to planners, scientists 

and citizens on the ground, results in this project are provided in 

multiple formats and scales for various purposes. Different 

assessment boundaries are governed, owned, managed, and used 

in different ways by different groups. The boundaries used in the 

assessment tools for this project were selected to allow 

simulations of realistic urban forest management actions. The 

following sections present land cover, canopy cover, and planting 

potential in the full Area of Interest, then by city, neighborhood, 

census block, parcel, land use and rights of way boundaries, 

followed by results for current and future ecosystem services. 

The Summary and Conclusions section on page 50 list the on-line 

locations of data, tools and project information. 

 

 

 

 

 

 

 

 

 
 
  

How Are UTC Results Used?  

¶ To set and implement canopy cover goals 

¶ To assess ecosystem services benefits of urban trees 

¶ To prioritize areas for tree planting and preservation 

¶ To analyze and visualize opportunities to enhance the 

urban forest to meet multiple environmental, social, 

and economic goals 

¶ To determine if land use policies and ordinances are 

achieving desired tree conditions 

¶ To work with multiple, diverse partners to achieve and 

maintain goals 
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Land Cover Analysis Results  

Regional Land Cover Results 

Based on a GIS and remote sensing analysis of summer 2011 aerial photography, the chart 

ōŜƭƻǿ ŘŜǇƛŎǘǎ ǘƘŜ ǊŜƎƛƻƴΩǎ distribution of nine land cover classes. The map in Figure 6 on the 

following page illustrates the spatial extent of the land cover data used to produce the 

summary below. 

 

  

Land Cover Category Acres 

Tree Canopy 16,451 

Building 12,741 

Road  15,181 

Other Impervious 21,547 

Parking Area 5,689 

Irrigated Grass/Open Space 53,778 

Non-irrigated Grass/Open Space 25,999 

Dry Vegetation and Bare Soil 15,779 

Water 2,871 

 Total 170,036 

Tree Canopy 

Building 

Road 

Other Impervious 

Parking Area 

Irrigated Grass/Open 
Space 

Non-Irrigated 
Grass/Open Space 

Dry Vegetation and 
Bare Soil 

Water 

Results for Municipalities 

Land cover statistics were calculated for the nine cities in the TV region (see Appendix A).  

An electronic MS Excel-ōŀǎŜŘ ά¦¢/ {ǇǊŜŀŘǎƘŜŜǘέ ǇǊƻŘǳŎǘ ǿŀǎ ŀƭǎƻ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ¢± !hL ŀƴŘ 

each City. The second worksheet (tab) includes detailed acreages and percentages of land cover 

results. 

Figure 5.  Land Cover Distribution in the Treasure Valley Study Area. 

Table 3. Regional Land Cover 

Distribution in Acres 

Impervious 

(32%) 
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Urban Tree Canopy (UTC) Analysis Results 

Regional UTC Results 

Creation, growth, and preservation of urban tree canopy require a joint effort between private 

landowners who manage their own trees, and municipalities who manage public trees. In the 

Treasure Valley study area, approximately 24% of all tree canopy cover is located on land use 

categories under public management (see UTC Results by Land Use on page 31 for more 

information). Municipalities have the authority and responsibility to manage planting projects 

in public places such as in parks, along streets, and at schools. Municipalities can also enact tree 

management policies that limit or control how private trees are managed. It is important, 

therefore, to understand the urban tree canopy across ownerships in order to allocate forest 

management resources and efforts optimally. 

Averaged across the entire project AOI, the region has 10% canopy cover and 40% additional 

land available for possible urban forest expansion.   

Presented in Figure 7 below are the UTC assessment results for the study area including Existing 

UTC, Possible Planting Area (four types) and areas in which tree planting is Unsuitable. 

  

Figure 7. Regional UTC results by assessment type (percentages based on land area excluding water). 

Unsuitable UTC % 

PPA Dry Veg./Soil % 

PPA Impervious % 

PPA Vegetation 
(Non-Irrigated) % 

PPA Vegetation 
(Irrigated) % 

Existing UTC % 
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UTC Results for Municipalities 

The same UTC metrics that were calculated for the project AOI were also done within the 

boundaries of each of the nine cities. Existing UTC percent in Treasure ValleyΩs cities ranges 

from 5% in Middleton to 20% in Garden City as shown in Table 4 below.  

City Boise Caldwell Eagle Garden City Kuna Meridian Middleton Nampa Star Total 

Tree 
Canopy  
Acres 

7,149 735 1,423 523 157 1,125 136 1,441 110 12,801 

Tree 
Canopy 

% 
16% 6% 16% 20% 6% 7% 5% 8% 6% 

10% 
(avg.) 

Figure 8. Comparison of UTC results for cities in the Treasure Valley. 

Table 4. Comparison of UTC in Acres for Cities in the Treasure Valley. 
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Sunrise Rim Neighborhood Planting Opportunities 

UTC Results for Boise Neighborhood Associations 

Neighborhoods are where many grass-roots policies and 

actions originate and are an appropriate target in which to 

focus urban greening initiatives. Neighborhoods Associations 

(NAs) in Boise are managed through cooperative planning 

between neighborhood residents and city officials.  

Assessing UTC metrics at the neighborhood scale can help 

community groups and managers assess existing canopy and 

planting areas. Conversely, at the parcel level UTC metrics can 

demonstrate to homeowners the value of existing and 

potential new canopy benefits, such as a decrease in cooling 

and heating costs. 

The map on the following page shows UTC metrics calculated for the thirty-six registered 

neighborhood associations in Boise, with complete results in Figure 10 on page 28. 

 

Boise Neighborhoods 

¶ Existing UTC ranged from 4ς41% 

with 21 out of 36 neighborhoods 

above 20% average tree cover 

¶ Possible Planting Area (PPA) 

ranged from 14ς77% 

¶ The Pioneer neighborhood has 

ом҈ άtt! LƳǇŜǊǾƛƻǳǎέ όǇŀǊƪƛƴƎ 

lot area) 
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Figure 9. Boise neighborhoods symbolized by percent tree cover. Neighborhoods in the northeast part of town 

near the Boise River generally have the highest tree canopy cover while more recently developed parts of the city 

in the south and west have less. 

 

UTC Types in Boise Neighborhoods 
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Figure 10. Comparison of UTC types for Boise Neighborhood Associations. 
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UTC Results for Census Blocks 

Every ten years, the U.S. Census Bureau provides population estimates, socioeconomic and 

demographic data for the United States, summarized by various geographic scales. Census 

blocks are the smallest division and are the base scale for the Modeling Tools for Strategic 

Canopy Development Scenarios. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11. Existing UTC and total PPA for census blocks in the Treasure Valley study area. 

 










































































































































































