
 

 
 
 

           pg 1 of 39 
 
 
                                              1800 K Street, NW      Suite 622      Washington, DC 20006 

Phone: 202.833.4010    Fax: 202.833.4092  www.caseytrees.org 

 

 
 

 Street Tree Space 
Inventory 
2002  
Washington, DC 

How to Manage a Street 
Tree Inventory:  
Preparation and 
Justification 

Barbara Deutsch,  Program Director 
Drew Zimba,  GIS Manager 
Holli Howard,  GIS Technician 
Amy Thorn,  Program Coordinator 
Bob Andrews, Field Operations 



THE STREET TREES OF WASHINGTON, DC      
An Inventory Conducted by Casey Trees  
 
 

 

TABLE OF CONTENTS 
  

I. INTRODUCTION ............................................................................................................................... 5 

II.        BACKGROUND ............................................................................................................................ 5 

WASHINGTON, DC:  “CITY OF TREES” ...................................................................................................... 5 
WASHINGTON, DC 100 YEARS LATER:  THE NEED FOR TREES ................................................................ 6 

Air Quality ....................................................................................................................................... 6 
Storm Water Management ............................................................................................................ 7 
Heat Island Effects ......................................................................................................................... 7 
Crime .............................................................................................................................................. 7 
Terror, Stress, and “Everyday Ugliness” (images)......................................................................... 7 

WHERE TO START:  STREET TREES ........................................................................................................ 8 
NEED FOR STREET TREE INVENTORY ...................................................................................................... 9 
STATE-OF-THE ART INVENTORY .............................................................................................................. 9 
PUBLIC-PRIVATE PARTNERSHIP ............................................................................................................10 
DATA COLLECTION CONSIDERATIONS ...................................................................................................11 

III. INVENTORY GOALS AND OBJECTIVES ................................................................................13 

IV. METHODOLOGY ........................................................................................................................15 

DATA DETERMINATION ..........................................................................................................................15 
FIELD ORGANIZATION ...........................................................................................................................16 

Field Team .......................................................................................................................................16 
Field Team Leaders ........................................................................................................................18 
Volunteers .......................................................................................................................................19 
Community Partners ........................................................................................................................20 
Citizen Forester Program ................................................................................................................20 
Professional Support Team .............................................................................................................22 

INVENTORY PROCESS ...........................................................................................................................22 
Data Collection Organization ...........................................................................................................22 
Daily Data Flows ..............................................................................................................................23 
Project and Field Management .......................................................................................................24 

Safety ........................................................................................................................................24 
Transportation ..........................................................................................................................25 
Field Scheduling .......................................................................................................................25 
Field Policies .............................................................................................................................27 
Public Relations ........................................................................................................................28 
Quality Assurance ....................................................................................................................28 
Field Kit .....................................................................................................................................30 

ROLE OF TECHNOLOGY ........................................................................................................................34 
Base Map Data Set .........................................................................................................................34 

Orthophotography ....................................................................................................................35 
Planimetrics ..............................................................................................................................35 
MISTRE Street Tree Layer .......................................................................................................35 
Area of Interest Layer ...............................................................................................................35 

Database Manager Application .......................................................................................................36 
Clipping Tool  ...................................................................................................................................36 
iPaq Data Entry Application .............................................................................................................36 



THE STREET TREES OF WASHINGTON, DC      
An Inventory Conducted by Casey Trees  
 
 

 

Manual data collection .....................................................................................................................37 

V.        FINDINGS ....................................................................... ERROR! BOOKMARK NOT DEFINED. 

 
 
 



THE STREET TREES OF WASHINGTON, DC      
An Inventory Conducted by Casey Trees  
 
 

 

Casey Trees Field Staff: 
 
 
Acknowledgements:  
 
 
DC  

 District Department of Transportation (DDOT) 

 Urban Forestry Administration (UFA) 

 Office of the Chief Technology Officer (OCTO) 

 Metropolitan Police 

 Office of Planning (OP) 

 DC Neighborhood Action 
 

 National Capital Planning Commission (NCPC) 

 National Park Service (NPS)  
 
Sponsors 

 National Arboretum 

 UDC 

 USDA Forest Service 
 
Field Organization 

 Student Interns 

 DC High School Students 

 AmeriCorps National Civilian Community Corps (NCCC) 

 EagleCorps  

 Citizen Volunteers 
 
Professional Support Team 

 ACRT, Inc 

 American Society of Landscape Architects (ASLA) 

 Bartlett Tree Experts 

 The Care of Trees 

 Davey Resource Group 

 ESRI 

 GCA Casey Trees Technical Advisory Board (TAB) 

 International Society of Arboriculture (ISA) 

 Virginia Lerch, PhD, ISA 

 PEPCO 

 Keith Pitchford, ISA 

 TreePeople 

 Virginia Urban Forest Council (VUFC) 
 



THE STREET TREES OF WASHINGTON, DC      
An Inventory Conducted by Casey Trees  
 
 

 

I. INTRODUCTION 

In May 2001 GCA Casey Trees Endowment Fund was established as a non-profit 
organization with a $50 million grant from the Eugene B. Casey Foundation.  The mission of 
GCA Casey Trees is to restore, enhance, and protect the urban tree canopy of Washington, 
DC by working in cooperation with the City, community, and other agencies.  The first task for 
the newly formed organization was to provide the City with a state-of-the-art inventory of all 
street trees.   
 
In the Summer of 2002, GCA Casey Trees Endowment Fund led a citizen-based GIS 
inventory of every street tree in the District of Columbia for the City‟s Urban Forestry 
Administration to use and maintain in its planning, decision-making, and day-to-day 
operations.   
 
This document describes the reasons for conducting the inventory, and the planning and 
implementation of this unprecedented project.   
 
 

II.        BACKGROUND 

Washington, DC:  “City of Trees”1 

Washington, DC has been known as the “City of Trees” since 1872 when Alexander 
Shephard, then governor of the District of Columbia, planted 60,000 trees to improve its 
quality of life (imagei).  The investment paid off in making Washington world renown for its 
beauty, instilling a value of trees in the City, and setting the stage for future returns.   
 
In 1889, Harper‟s Magazine proclaimed: 
 

The city of Washington, the capital of the nation, exceeds in beauty any city in 
the world.  The grand conception of the plan of its broad streets and avenues 
paved with asphalt, smooth as marble, and its hundreds of palatial residences 
erected in the highest style of art, but above all, its magnificent trees, make it 
without peer.2 

 
The McMillan Commission chose the American Elm to line the National Mall because of the 
“architectural character of its columnar trunk and the delicate traceries formed by its wide 
spreading branches.”3  Today these rows of elms, stretching from the Capitol to the 
“Monument”, contribute to the compelling civic character notable of the nation‟s capital city 
(imageii).  
 
In 1912, Mayor Yukio Ozaki of Tokyo gave Washington 3,000 cherry trees as a memorial of 
national friendship between the United States and Japan (imageiii).  Today the National 
Cherry Blossom Festival attracts more than 700,000 visitors to Washington to see the cherry 

                                                      
1
 Credits:  historical framework from the City of Trees by Melanie Choukas-Bradley for  

2
 Henderson, Peter.  “Street Trees of Washington”.  Harper’s Magazine, 1889. 

3
 Olszewski, George J.  History of the Mall, Washington, D.C.  Washington, D.C.:  National Park 

Service, United States Department of the Interior, 1970. p.51 
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blossoms and celebrate the beginning of spring4 in an annual commemoration of this gift. 
(“annual” and “every year” in the same sentence is redundant) 
 
In 1915, National Geographic noted: 
 

Washington rests lightly on its people.  In many of the world‟s larger cities 
a necessity for „letting in the country upon the city‟ is being felt.  Such a 
necessity does not exist in the National Capital, which has been built 
around the country, leaving many delightful strips within, where a mighty 
forest is growing in the midst of metropolitan life.5 

 
Trees improved the image and quality of life in Washington by creating civic character and 
beauty, scaling down large buildings to comfortable proportions, providing relief from the 
summer heat, defining a network of open spaces, attracting visitors, and developing 
economic activity. 
 
 

Washington, DC 100 Years Later:  The Need for Trees 

 
One hundred years later, trees are even more important to the image and quality of life in 
Washington.  The nation‟s capital is home to 572,000 people and attracts 25 million visitors 
per year.  District of Columbia Mayor Anthony Williams aims to attract 100,000 new residents 
to Washington in the next several years and recognizes that quality of life issues rate high on 
people‟s list when considering a move to the city from the suburbs.   
 
Comfortable as the City of Trees, Washington was shocked to see satellite photographs by 
American Forests published on November 19, 1999 in the Washington Post showing a 64% 
decrease in DC‟s tree cover from 1973 to 1997 (imageiv).  In addition to the loss of tree cover 
directly affecting the beauty and image of Washington, there was a realization of the 
relationship the loss of trees had with other issues affecting quality of life: 
 
Air Qualityv 

 Washington has the highest rate of asthma in the nation - more than 5% of the 
District's residents have asthma (compared to less than 2% nationally) and over 
10,000 DC children.  Research has shown that neighborhoods without trees have 
higher incidences of childhood asthma than neighborhoods with trees. 

 

 In 2002, the District had 2 code purple, 9 code red, 27 code orange air quality daysvi.  
In addition to direct costs associated with human health and welfare, DC is in 
jeopardy of losing Federal Highway Funds worth $115.6 million in 2002 for not 
meeting air quality standards.  These funds pay for road repairs and other 
transportation infrastructure expenses and represent a significant opportunity cost 
which will have to be sourced elsewhere. 

 

                                                      
4
 http://www.washington-dc-hotels-reservation.com/national-cherry-blossom-festival-2003.html  

5
 “Washington the Nation‟s Capital”, National Geographic, March 1915. 

http://www.washington-dc-hotels-reservation.com/national-cherry-blossom-festival-2003.html
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Storm Water Managementvii 

 In the same period between 1973 and 1997 when tree cover decreased by 64% in 
Washington, there was a corresponding increase in storm water run-off of 34%.  
Combined sewer overflows (CSOs) flow directly to the Anacostia and Potomac 
Rivers and occur in basements in many people‟s homes when it rains more than 
______.   As a result, Washington‟s rivers do not meet water quality standards and 
the Washington Area Sewer Authority (WASA) is considering a $1.05 billion Long 
Term Control Plan (LTCP) to manage CSOs.  The Plan recommends engineered 
solutions to build a bigger pipe and does not consider low-impact development (LID) 
and lower cost solutions, such as planting trees and open space planning, to reduce 
impervious surfaces and assist with management of storm water run-off.  The Plan 
will increase water rates by an undetermined amount for years to come.   

 
Heat Island Effectsviii 

 Cities typically average 10 degrees hotter than suburban areas.  Washington 
summers are notably hot and humid, averaging x# days > x degrees.  Trees provide 
shade and give off water vapor to cool the city in the summer by x degrees.  
Increasing tree canopy by 10% or adding approximately three trees per home can 
reduce annual heating and cooling energy use by 5-10% and make summer days 
more comfortable. 

 
Crimeix 

 Though crime is down in the last x years, Washington has sometimes been better 
known as the “Murder Capital of the World” rather than the “City of Trees”.   

 

 Healthy trees show a healthy neighborhood.  Neighborhoods with trees have less 
crime than neighborhoods without trees.  Trees are increasingly recognized as part of 
the solution to reducing crime, not the problem, and are important elements of a new 
police initiative in many communities called Crime Prevention Through Environmental 
Design (CPTED). 

 
Terror, Stress, and “Everyday Ugliness” (imagesx) 

 Current development and construction practices leave hostile spaces throughout the 
everyday environment and knowingly or unknowingly affecting human health at all 
times.  Recent security threats in Washington have increased sirens, ad hoc 
structures, and fear at all turns.  Trees provide therapeutic relief to physical and visual 
stress.  They scale down large buildings to comfort overwhelming places, add beauty 
to ordinary and leftover spaces, and reduce healing time during hospital stays when 
in view.  Trees are a sight for sore eyes. 

 
 
It is generally known that trees provide solutions to these current environmental issues and 
improve quality of life.  However, with advances in science and technology, modeling tools 
are now available to quantify these benefits and assist with building a business case to show 
the return on their investment.  For example, instead of generally knowing “trees clean the 
air”, the specific contribution of an individual tree to removal of carbon dioxide and pollutants 
and production of oxygen can be determined.  A strategy can then identify how many of a 
particular kind or kinds of trees need to be planted over a certain period of time to reach a 
targeted air quality objective, all else being equal.   
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Modeling tools also assist with assigning financial value to ecosystem services (e.g. cleaning 
air and water) which could then be considered in cost-benefit analyses and assist with 
prioritization of limited resources.  Planning, design, and development practices affecting life 
in Washington can be improved to better integrate increases in population and land 
development.  Trees or “Green Lungs”, are the basic component of a green infrastructure, 
rehabilitator of natural processes, and critical to better designing and developing cities to 
manage growth. 
 
 

Where to Start:  Street Trees 

 
The first challenge of GCA Casey Trees, given a 64% decrease in tree cover and the mission 
to restore, enhance, and protect trees in the District of Columbia, was to figure out where to 
start.  Street trees were identified as having the largest need and offering the greatest 
opportunity based on the following considerations: 
 

 Amount of tree canopy area affected 

 Constituency served 

 Partnership needs and capabilities 
 
Street Trees were found to be a large component of the overall tree canopy with a single 
jurisdiction responsible for their management and maintenance.  Estimations from the 
satellite photographs by American Forests found that street trees represent approximately 
15% of total tree cover in DC.   The management and maintenance authority for street trees 
is the District of Columbia‟s Urban Forestry Administration (UFA) within the Department of 
Transportation (DDOT).  The remaining 85% of tree cover in DC is managed and maintained 
by other city, federal, and private owners such as DC Parks and Recreation, the United 
States National Park Service, and hundreds of thousands of individual property owners.   
 
As street trees exist on every street throughout the entire district, they affect all people living, 
working, and visiting DC and are fundamental to creating civic character and beauty 
throughout the city.  The distribution of street trees throughout the city also provides the 
framework for an integrated system or network of trees and green infrastructure important to 
wildlife, air quality, cooling, and storm water management. 
 
The need for street trees was also found to be great.  Mayor Anthony Williams requested a 
special subcommittee to report on the state of trees in DC in the overall Committee of 100 on 
the Federal City Report.  The findings were reported in “Regreening Washington:  Managing 
Street Tree Crisis in the Nation‟s Capital”6.   As of 1999, Washington, once the “City of Trees” 
spearheaded by Alexander Shephard‟s planting of 60,000 street trees, had lost 25-30% of its 
street trees due to years of neglect and budget shortfalls.   On average and with proper care, 
DC loses 4,000- 5,000 street trees a year through attrition (sidebar = Life of a Street Treexi).  
X# years without planting and reduced maintenance budgets caused the current street tree 
deficit.  Budget shortfalls and neglect also attributed to the need for an inventory. The Urban 

                                                      
6
 “Regreening Washington:  Managing Street Tree Crisis in the Nation‟s Capital by Sarah 

Boasberg, Nov. 1999. 
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Forestry Administration‟s (UFA) inventory had not been maintained and created both a 
liability and missed opportunity for the City to plant and care for its street trees. 
 
 

Need for Street Tree Inventory 

 
A street tree inventory is a collection of information or database needed to make planning, 
management, and maintenance decisions about street trees (side bar = what is a street 
treexii).  The UFA is responsible for management and maintenance of Washington‟s street 
trees.  Responsibilities include planting, pruning, and care such as:  watering, treatment of 
insects and diseases, and removals of dead trees and trees evaluated as unacceptable risk 
to people and property.   
 
The previous inventory from the early 1970‟s provided information to support these 
responsibilities but was not maintained and soon became obsolete.  Without an inventory, 
UFA became reactive rather than proactive, affecting day-to-day tasks and longer term 
planning and management tools such as forecasting and budgeting for resource 
requirements and contracting decisions. (This sentence is very cumbersome, too many 
compound “and” references)  Working without an inventory is analogous to “running a store 
when you do not know what is on the shelves”. 
 
 

State-of-the Art Inventory 

 
Developments in software applications and computer technology have revolutionized 
inventory management since the UFA‟s first inventory by adding spatial information and its 
management capabilities to create a geographic information system (GIS).  (figure compare 
GIS vs MISTRExiii).    
 
There are basically two types of information to be collected in the inventory (figurexiv):   
 

 Attribute data 

 Spatial data 
 
Attribute data is descriptive information such as the kind of tree, its height, its street address, 
when it was last pruned, the presence or absence of any insects or diseases.  Spatial data is 
location information on a map or the graphically represented descriptive data such as 
showing the size of tree canopies to scale.   
 
Attribute data and spatial data by themselves have their own limitations.  Descriptive data 
cannot be interpreted and analyzed by location, and spatial data represented on a map 
cannot reveal large quantities of descriptive information needed for analysis.  The power of 
GIS is that it combines both attribute and spatial data.  For example, coming soon on the 
GCA Casey Trees web site www.caseytrees.org, citizens can locate their neighborhood on a 
map, click on a tree location in front of their home, and a pop-up window will appear providing 
all descriptive information in the inventory on that tree such as species type, height, and 
condition.  Citizens will also be able to identify potential opportunities for planting street trees 
and organize to regreen their neighborhoods. 
 

http://www.caseytrees.org/
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The power of GIS as an information manager and decision-making tool is apparent when 
conducting analysis such as “what if” scenarios, and making contextual decisions.  For 
example: 
 

 Determining cost projections for removal of dead trees:  assuming daily costs for 
removals are dependent on the number and size of trees to be removed, GIS queries 
can map removals by costs associated with varying diameters at breast height (DBH) 
in order to prioritize and schedule removals based on budgetary constraints  

 Evaluating conflicting land uses to preserve existing trees:  other departments making 
land use decisions such as utilities can see where proposed works overlap with 
existing trees before final decisions are made.  The descriptive information associated 
with the tree locations is immediately accessible to assess impacts of proposed works 
on the immediate tree and the network of trees for the area.  For example, a new 
utility line needs to be installed.  Will the digging affect any trees?  If so are the 
impacted trees mature or newly planted?  If the trees are mature, is there some way 
to realign the proposed works to minimize impacts and preserve large mature trees?  
(NTS:  Or use PEPCO example with overhead wires?) 

 
Roughly 80% of new street tree inventories use GIS.  Innovations have also been made in 
methods for collecting GIS information in the field.  Until recently, data collected in the field 
was typically recorded on paper forms and brought back to the office for entry into the 
computer.  With recent hand-held computer technology and software application 
development, information can be entered directly into a hand-held computer and taken back 
to the office for electronic transfer to the host computer.  Recording data in the computer 
while in the field saves time and eliminates data entry errors, improving data quality.  
 
 

Public-Private Partnership 

 
Once the priority for reestablishing Washington‟s street trees and the need for a street tree 
inventory to reach this objective was identified, GCA Casey Trees decided its first task was to 
provide the City with a state-of-the-art inventory of all street trees.  A compelling public-private 
partnership was formed based on the following roles and responsibilities: 
 
GCA Casey Trees committed to: 
 

DDOT and UFA committed to: 

 Collect inventory data to meet 
the needs of the UFA 

 

 Procure and implement tree management 
software to manage the inventorydata and 
integrate the data with its works order 
management system 

 Make the data publicly available 
after data collection 

 

 Use and maintain the inventory data in 
day-to-day operations, planning, and 
decision-making 

   Provide data updates to GCA Casey 
Trees  

 
GCA Casey Trees and the UFA would work closely together throughout the planning and 
implementation of the project to ensure success.  It was important for liability reasons to both 
parties to clarify to inventory participants and the public, that GCA Casey Trees was 
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collecting information for the UFA to use to make decisions about street trees and spaces, 
and that GCA Casey Trees was not making decisions about what to do with an existing tree 
or tree space, but simply collecting information about the existing conditions for UFA to make 
decisions  
 
 

Data Collection Considerations 

 
GCA Casey Trees considered options for its commitment to collect the inventory data and 
looked to other municipalities and communities of all sizes throughout the country for advice.  
Three options were identified: 
 

1. Collect data with internal municipal staff 
2. Contract professional services to collect data 
3. Lead volunteers to collect inventory data 

 
The first option was irrelevant as the UFA did not have the resources to collect the data and 
was the reason why GCA Casey Trees committed to conduct the inventory.   
 
The second option, to hire professional services to collect the data, would suit a small, start-
up organization and was roughly estimated to cost $700- 800k. 
 
The third option was most intriguing to the GCA Casey Trees Board of Directors and 
Technical Advisory Board (TAB).  The United States Department of Agriculture (USDA) 
Forest Service, Northeastern Center for Urban and Community Forestry had done much 
research and achieved success with citizen-based inventories.  The benefit of a citizen-based 
inventory was community participation increased awareness of the benefits of trees and 
commitment to their care and support after the inventory.  A participatory process was also 
consistent with the overall GCA Casey Trees strategy to achieve its mission in cooperation 
with the City, community, and other agencies.  As an endowment, GCA Casey Trees could 
best develop and implement long term plans with community support. 
(paragraphs should follow parallel structure)  
 
The challenge for GCA Casey Trees to use the citizen-based approach was that no case 
studies existed on the same scale as Washington, DC.  Volunteer data collection efforts had 
worked successfully in smaller communities with x# trees to inventory over several weekends 
with x# volunteers.  The UFA estimated 100,000 existing trees and 38,000 tree spaces 
needed to be inventoried.  A citizen-based inventory in Washington, DC would therefore 
require a large number of participants throughout the District to support the large land area 
and number of trees to inventory.  Planning and resources would be required to: 
 

 Recruit volunteers throughout the District 

 Train volunteers to ensure data collection consistency amongst the large number of 
participants 

 Manage the field organization and data collection operations 

 Develop quality assurance systems to meet UFA professional standards 
 
GCA Casey Trees decided the benefit of community participation was greater than the cost 
to plan and implement a citizen-based inventory of this scale and the risk of no precedents. 
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The key strategies developed by the Board and TAB that made a citizen-based inventory 
feasible were: 
 

 Employ university student interns from landscape architecture, forestry, and 
environmental sciences programs to lead teams of community volunteers to collect 
the data 

 Use GIS enabled hand-held computers and new software developments to enable 
the field organization to collect the data directly in the field and within the short 
summer timeframe, to meet UFA quality standards, and to facilitate data collection 
operations 

 
These strategies would direct project planning and implementation.   
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III. INVENTORY GOALS AND OBJECTIVES 

 
The Vision for the Street Tree Inventory is shared by GCA Casey Trees and the government 
of the District of Columbia.    
 
The Vision for the Street Tree Inventory was that it would be the beginning of “The City of 
Trees” again.  We would learn what was needed about the District and its street trees to 
develop strategies to restore, enhance, and protect them.   We would create a “City of Citizen 
Foresters” who would participate in the inventory and become lifelong environmental 
stewards.  We would show the findings of the inventory at neighborhood meetings, in 
documentation, and on our web site to build the Citizen Forester base and serve as a model 
for others.  
 
This Vision is supported by the following goals and objectives for the Inventory: 
 
Goals  

1. Learn about the street trees of Washington, DC to develop a Street Tree Strategy for 
the District 

2. Collect information which meets the needs of both DC‟s UFA and GCA Casey Trees 
to manage and care for DC‟s urban forest 

3. Create political will for trees and a green infrastructure in DC  

4. Ensure DC‟s UFA uses and maintains Inventory data  

5. Ensure inventory data is publicly accessible  

6. Develop and implement the Inventory in a way to serve as a model for other cities 
and communities 

 
Objectives 

1. Collect information to: 

 Evaluate the health, condition, and value of DC‟s street trees 

 Assess biodiversity of street trees 

 Learn about the relationships between tree species, health, size, and 
conditions, and environmental factors such as tree grates, root space 
conditions,  tree box plantings, overhead wires, maintenance practices 

 Learn about the relationships between trees and their communities 

 Identify opportunities to plant street trees 

 Identify dead trees for removal 

 Identify maintenance issues 

2. Develop and implement a field organization to collect inventory data and create 
political will for trees and a green infrastructure in DC  

3. Develop and implement GIS tools to support data collection and delivery 

4. Ensure data collection:  

 >95% data quality 
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 Finishes by August 15th 

 Achieves participant satisfaction 

 Achieves participant safety 
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IV. METHODOLOGY 

This section describes the process by which GCA Casey Trees planned and implemented 
the DC Street Tree Inventory.   

The Inventory was conceptualized in three phases: 
 

Phase 1 Planning & Preparation    6- 9 months 

 Data Determination 
 Field Organization 
 Inventory Process 
 Technology Tools 

 
Phase 2 Data Collection     3 months 

 Inventory Operations 
 
Phase 3 Data Preparation, Findings, & Delivery  6- 9 months 

 Transfer to UFA 
 Documentation, web site, neighborhood meetings 

 
As university students would be leading data collection field teams, the data collection period 
was set for the summer of 2002.  All planning and preparations would be made accordingly. 
 
 

Data Determination 

 
The most important task to begin the Inventory was to determine what information to collect.  
This not only affects plans for recruiting, training, technology tools, field supplies, safety, 
quality assurance, resources, and all other aspects of the project, but determines what 
information will be found and its usefulness.  The risk for not determining the data needs 
correctly is that once data collection begins, it may not be possible to go back and make 
changes, and once data collection is completed, it may be seven years before the UFA visits 
each tree again.  Therefore it is important to correctly determine and test the data 
requirements to make the most of the inventory.   
 
The objectives for data determination were to identify street tree and space information to 
collect and maintain for:  
 

 UFA to use and maintain for planning, decision-making, and maintenance of DC‟s 
street trees and day-to-day operations 

 UFA, GCA Casey Trees, and the community to analyze and use to develop a Street 
Tree Strategy for DC 

 GCA Casey Trees and others to calculate the value of ecosystem services street 
trees provide to DC 

 GCA Casey Trees to start building and maintaining the GIS tree cover layer for the 
District of Columbia 
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A key consideration was to “Keep It Simple” or “Less is Best” as the data must be easy to 
train people to collect, easy to collect to ensure data consistency and quality, and easy to 
analyze and interpret to be useful.   

GCA Casey Trees conducted a comprehensive needs analysis with the UFA over a period of 
seven months to understand its information requirements and clearly identify and determine 
which data would be collected and which data would be maintained.  GCA Casey Trees also 
researched other citizen-based inventories, sought advice from professionals and the TAB, 
and met with community organizations such as the business improvement districts to identify 
information requirements.  Finally, GCA Casey Trees consulted with American Forests 
regarding its CityGreen software and Dave Nowak, PhD of the USDA Forest Service 
regarding the UFORE model, to determine data inputs necessary to calculate the value of 
ecosystem services for air quality and storm water management. 
 
Two types of data would be collected about existing trees and potential tree spaces: 

 Spatial--  the location of the existing tree or potential tree space 

 Attribute--  descriptive information about the existing tree or potential tree space 
 
A summary of the final attribute data set included observations aboutxv: 
 
Tree Space information Tree information 

 Tree space measurements  Species identification 

 Mulching  DBH 

 Tree grate  Tree measurements 

 Curb  Insects 

 Sidewalk  Diseases 

 Overhead wires  Condition notes 

 Condition:  e.g. plantable or not   Condition rating 

 Site notes    Maintenance 

  Tree notes 

 
A summary of the findings from the needs assessment are described in figure xxvi. 
 
 

Field Organization 

 
The field model conceptualized by the Board and TAB was to hire university student interns 
from landscape architecture, forestry, and environmental sciences programs to lead 
community volunteers to collect the inventory information.  Students would have the 
educational background to identify and evaluate the health and condition of trees and have 
demonstrated abilities to coordinate, manage, and train volunteers.  Volunteers would have 
local interest and community knowledge and experience to assist the student interns.  GCA 
Casey Trees would train students and volunteers for their respective roles and 
responsibilities.  Industry and community professionals would provide guidance and support. 
 
Further development of the field model concept resulted in the following roles, responsibilities, 
and organizational structure for the Inventory teams:    
 
Field Team  
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The Field Team (Figure xvii) would be on the streets throughout the District  collecting the 
inventory data.  The overall responsibilities of the team were to: 
 

 Collect high quality data 
 Ensure safety of team and teammates 
 Outreach to the community 

 
Outreach to the community, professionalism, and public relations were critical to the success 
of project operations and reaching the goal of creating political will for trees.   
 
Field teams wore a “uniform” of GCA Casey Trees shirts, safety vests, and identification 
badges to promote professionalism, and assist with safety and security.  Each team had a 
digital camera to document issues requiring consultation and the inventory process and 
people. 
 
The Inventory would operate 6 days per week for 11 weeks from June 3rd to August 16th 
based on volunteer availability and student summer schedules.  Many individual volunteers 
were only available on weekends and community partner organizations, such as AmeriCorps, 
only worked Monday through Friday. 
 
The number of field teams required was determined to be 35, and the number of trees or tree 
spaces per team to inventory per day was determined to be 100 based on a best, middle, 
and worst - case scenario analysis considering the following: 
 

# Survey Points estimated by UFA to be 138,000 (100,000 existing trees and 
38,000 tree spaces) 

% Sites Resurveyed for QA  estimated 2-10% per professional advice 

Data Collection Rate estimated 2-5 minutes/ survey point / team 

# Hours/ day worked estimated 4-6 hours/ day depending on public relations, 
security issues, lunch, breaks, travel time, logistics, team 
assignments 

# Collection Days estimated 50-60 based on student summer schedules, 
typical # rain days, air quality days = ½ day collection, 
meetings, field trips, technology issues, holidays, sick days 

 
The optimal number of people on a team was determined to be three, with four people 
potentially not having enough to do and two people having too much to do.  The ideal number 
of people was also three for safety and scheduling reasons.  GCA Casey Trees established a 
safety policy that interns were not allowed to collect data alone.  Three person teams would 
minimize the risk of lost time if one scheduled volunteer was unable to participate. 
 
Recruiting objectives were determined based on the need for 35 teams for the inventory 
period, five day work weeks for interns, six day work weeks for volunteers, and five days of 
volunteer service per volunteer.  Seven hundred thirty-five individual citizens would have to 
be recruited and trained for the inventory to staff field teams with three persons; 368 for two 
person teams. 
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While desiring the largest number of participants, resources were not available to recruit and 
train 735 people at the time.  An important recruitment strategy became finding individuals or 
community partners who would be able to provide more than five days of service.  The 
objective for the number of individual citizens was a minimum of 200, with neighborhood 
representation throughout the District. 
 
 
Field Team Leaders 
University student interns would serve as team leaders, with responsibility for overall team 
and field performance, and specific tasks to:  
 

 Satisfactorily complete training program 
 Coordinate volunteer arrangements 
 Manage team roles and responsibilities for data collection, safety, outreach, and 

documentation 
 Provide on-the-job training of volunteers 
 Ensure security of data, equipment, and supplies 
 Provide communications to and from the field to GCA Casey Trees 
 Ensure data quality >95% 
 Ensure participant satisfaction 
 Document project activities 

 
Student interns were paid a $5,200 stipend for the 13 week internship period.  Students were 
expected to work an estimated eight hours a day, and any five days a week between Monday 
and Saturday.  As many students would be coming from other areas, GCA Casey Trees 
provided housing assistance at American University for a student cost of $50/week.  Student 
interns were also given GCA Casey Trees polo shirts and messenger bags to wear while 
working. 
 
Internship announcements and applications were sent by the USDA Forest Service and 
American Society of Landscape Architects (ASLA) to all university contacts with programs in 
Landscape Architecture, Forestry, and Environmental Sciences.  The TAB and other industry 
contacts posted and distributed the announcement.  Local and regional Universities were 
contacted personally.  The announcement was posted on Monstertrak.com and the GCA 
Casey Trees website. 
 
Sixty-five qualified applicants applied.  Thirty-six were accepted, with one student as a 
“special projects and back-up intern” from a university on a quarter system which started and 
finished later that the internship period.  The internship class consisted of: 
 

 13 males, 23 females 
 17 Landscape Architecture, 12 Environmental Sciences, 5 Forestry, 2 Urban 

Planning 
 21 students requiring housing at American University 
 17 students from DC region, 1 WV, 3 PA, and balance from NY (3), OH, NC, KS (7), 

WA, and TX (2) 
 34 Caucasians, 1 Asian, 1 Nepalese 

 
Thirty-five students completed the internship.   
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Students completed a two week training period from May 20-31 to prepare them for their 
inventory role and responsibilities, and to be future environmental stewards.  The first week of 
training was classroom instruction focusing on arboriculture skills, safety, and project roles 
and responsibilities.  GCA Casey Trees staff led the training and was supported by UFA staff 
and professional partners.  The second week applied the classroom instruction to the field, 
practicing inventory skills with and without the hand-held computers.  Four members of 
ACRT, a professional partner, led the field training.  Each student was evaluated for their 
performance to collect data in order to identify additional training needs and to inform field 
scheduling.  All students‟ performances were acceptable to continue the internship.  Some 
additional tree identification training was needed for those with less prior experience.  Based 
on student questions and QC results, areas requiring additional emphasis in future inventory 
training include:  identifying and measuring wounds, and identifying weak branching unions, 
insects, and diseases. 
 
Training evaluations by the students were overall positive.  The classroom instruction 
regarding tree knowledge was a review for many students but allowed other students without 
as much tree specific knowledge to catch up.  A more in-depth understanding of the city  was 
necessary to facilitate initial field work.  All students learned most from the field training and 
would have liked more time practicing their inventory skills with the handheld computers.  Due 
to technical difficulties, students only had a couple of hours to work with the handheld 
computers rather than a couple of days. 
 
 
Volunteers 
The role of the citizen volunteer on inventory teams was to: 
 

 Support the student intern as needed with data collection, public relations, safety, and 
documentation 

 Provide local knowledge and experience to assist with the inventory 
 Be the “eyes” on the team to identify tree or site conditions for evaluation 

 
Citizens volunteered 8 hours for training and 35 hours or 5 days of service to participate in the 
inventory.  Outreach to the following leaders and organizations with direct mail, email, and 
presentations at 45 meetings, yielded 438 individual citizen participants: 
 

 DC City Council and agencies 

 Advisory Neighborhood Commissions (ANCs) 

 Civic and Citizen Associations 

 Churches 

 Tree and environmental organizations 

 DC Environmental Network (DCEN) 

 Garden Clubs of America and other garden clubs 

 The National Arboretum 
 
GCA Casey Trees also placed notices in community and environmental newsletters, email 
lists, and public service announcements on local radio. 
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The Garden Club of America recruited over 100 members and their friends and family to 
participate.  The National Arboretum gave staff time off to participate in the inventory and 
recruited its own volunteers and neighbors to provide coverage in Ward 5. 
 
Citizen participants were generally: 
 

 Mostly women (approximately 80+%) 

 From NW DC and Capitol Hill areas 

 Above average levels of education  

 Dependable, enthusiastic, flexible 
 
More time was needed to develop relationships and recruit participants in other areas of DC 
in order to achieve a more representative constituency of citizen volunteers. 
 
Community Partners 
Three community partnerships were formed which proved critical to providing support and 
coverage on field teams: 
 

 DC Mayor‟s Summer Youth Employment Program 

 AmeriCorps National Civilian Community Corps (NCCC) 

 Eagle Corps 
 
The Mayor‟s Summer Youth Employment Program placed and paid DC High School 
students to work in participating community organizations to provide a community service and 
gain valuable job skills.  GCA Casey Trees was a participating partner and added $x to 
wages for junior and senior students to recruit top students.  Twenty-two students were 
trained and participated in the inventory Monday through Friday from July 8th to August 16th.   
 
Grant proposals to form partnerships were accepted by AmeriCorps NCCC and Eagle Corps.  
AmeriCorps NCCC is a residential national service program for young adults, modeled after 
the Civilian Conservation Corps of the 1930‟s and the US Military.  The program offers one-
year internships to youth from across the country to perform community service.  The DC 
chapter provided three teams of ten interns for an average of 1 ½ weeks.   
 
Eagle Corps is the action arm of the Earth Conservation Corps.  Washington‟s 18-25 year 
olds spend a year of service and job training improving the environment and their community.  
Twenty-four Eagle Corps interns were trained and a team of eight interns on average 
participated in the inventory for three two weeks. 
 
The community partners were instrumental to providing inventory support and community 
knowledge throughout the district.   
 
 
Citizen Forester7 Program  
The Citizen Forester Program (CFP) was developed by GCA Casey Trees to provide an 
attractive program offering to recruit and train individual citizens and community partners to 
participate in the inventory, on-going GCA Casey Trees programs, and lifelong environmental 

                                                      
7
 Citizen Forester is a term trade marked by TreePeople 
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stewardship.  The CFP is the first urban forestry certificate training program in Washington, DC 
and sponsored by: 
 

 GCA Casey Trees Endowment Fund 

 The Mayor of the District of Columbia 

 The USDA Forest Service 

 The National Arboretum 

 The University of the District of Columbia (UDC) 
 
A Citizen Forester is an individual citizen who is volunteering to serve the community to join in 
the task of fostering environmental stewardship8.  Citizen Foresters are dedicated to 
improving the health of trees and can practice in a variety of ways through: 
 

 Environmental Education 

 Tree Inventories 

 Tree Preparation and Planting 

 Tree Pruning and care 

 Lobbying 

 Public Relations  

 Community Organizing 

 Neighborhood Leadership 
 
To become a DC Citizen Forester, individuals complete 30 hours of training and 50 hours of 
service.  Like the Master Gardener Program, this certificate is designed to help job seekers 
be more competitive for the growing number of jobs in natural resource management with the 
city, other agencies, and the private sector. 
 
The Citizen Forester curriculum includes three modules: 
 

 Introduction to Trees and Inventory 

 Tree Preparation and Planting 

 Tree Pruning and Care 
 
Each module requires approximately 10 hours of classroom or field instruction.  The 
requirements for the first module were fulfilled by completing the training and providing at 
least five days of service for the Inventory.  The training consisted of 5 hours of classroom 
instruction and a three hour field trip to prepare participants for their role on Inventory field 
teams.   
 
The training was developed and taught by GCA Casey Trees staff and professional partners.  
Seventeen classes and eleven field trips were offered at various locations and times 
throughout the District.  The average class size was 35 and additional classes and field trips 
were scheduled in June to accommodate demand.  Training evaluations revealed that 
participants came to the program with a general interest in trees but left passionate-- about 
trees, the inventory, and the opportunity to help DC.  Nearly every person who completed the 
training, fulfilled the five day service requirement for the Inventory.  Each Citizen Forester 
received a GCA Casey Trees t-shirt and water bottle to wear while conducting the inventory. 

                                                      
8
 TreePeople, Los Angeles 
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Professional Support Team 
Relationships and partnerships with the professional community were essential to both the 
planning and implementation of the Inventory.  Many of the industry and GIS professionals 
served on the TAB and provided support in all project phases from beginning concepts to 
details.   Professionals and City staff played significant roles in:  
 

 GIS support 

 Citizen Forester training 

 Student intern training 

 Consults 

 Pilot and testing program 

 Quality assurance 

 Student recognition  
 
Professional support was both for-fee and not-for-fee services.  Participation provided 
increased visibility for professional partners and their services offered. 
 
 

Inventory Process 

 
With nearly 100 people on the streets throughout DC every day Monday through Saturday 
conducting the inventory, considerable planning and coordination was required to support the 
field organization in their data collection operations and meet Inventory objectives for data 
quality, productivity, participant safety, and participant satisfaction. 
 
GCA Casey Trees Inventory staff included a combined Project/ Field Manager, GIS Manager, 
GIS Assistant, Logistics Manager, Field Assistant, Volunteer Coordinator, Administrative 
Assistant, and part-time Program Officer.  Administrative and media support for the inventory 
was provided by general office staff.xviii 
 
The inventory process included the development of plans, policies, procedures, and tools to 
support the flow of information and data collection operations with 35 student interns and over 
500 individuals during the 11 week collection period.   
 
Data Collection Organization 
Data collection was based on the construct of the “Collection Area” (CA) xix.  The District of 
Columbia was divided into 1187 CAs, each containing approximately 100 trees, estimated to 
be an average of one day‟s work for one field team.  The map of each CA shows streets, 
buildings, etc, and the locations of existing trees and potential tree spaces to be inventoried.  
The map also shows the area surrounding the CA to assist Field Teams with orientation in 
the District.  
 
The ordering of assigning the 1187 CAs for data collection was called sequencingxx.  The 
sequencing strategy was based on an estimated week‟s worth of work called a weekly series.  
Weekly series were located in contiguous neighborhood areas to balance transportation 
requirements, enable field support, and facilitate outreach and communications.  The District 
was divided into 10 weekly series with one week and several Saturdays planned for catch-up 
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or clean-up of unfinished sections.  Weekly series were scheduled first in Northwest and 
Capitol Hill DC to allow more time for recruiting participants in other areas of the city. 
 
Each week‟s worth of work was further divided into a daily workload called a daily unitxxi.  The 
assignment strategy of CAs within a collection unit changed over the course of the inventory 
as field teams‟ data collection rates changed from less than one CA per day to more than one 
CA per day.   
 
The original assignment strategy randomly assigned one CA per team in a collection unit.  In 
this case, field teams were in proximity, but consecutive CAs were not near each other 
causing significant decreases in productivity as field teams finished one CA and moved to 
start another.  The revised strategy randomly assigned a cluster of 4-6 CAs to one team.  In 
this case, travel time is reduced between CAs but field teams are farther apart, adding travel 
time to CA clusters if transport relies on the GCA Casey Trees van or shuttle bus.   
 
As student interns became more familiar with the District and public transportation, the 
revised strategy proved overall more productive.  The art of CA assignment remained 
challenging as the collection rates of individual teams varied from one another and from the 
beginning to end of the inventory period and had to consider other field dynamics such as 
safety, individual intern scheduling, and travel time.  CA assignment was the most time 
consuming, yet the most integral aspect of inventory operations. 
 
Daily Data Flows 
Determining the information to collect and how it will be processed is necessary to develop 
tools, plans, policies, and procedures to facilitate the process.    
 
During the inventory, field teams would check both the location of a tree or tree space and its 
condition and record that information into a GIS-enabled hand-held computer (iPaq)xxii.  The 
following steps outline the flow of data or information process to create the inventory 
database (figure xxxiii):  
 

 Data Collection  xxiv, xxv 
CAs were randomly assigned to students from the current work area and stored on 
the data or “flash” card in the hand-held computer (iPaq).  Each day, students insert 
flash cards with their assigned CA maps into the iPaq.  They meet their team and 
begin collecting information where they left off the day before or at a newly assigned 
CA for the day.  Field teams select a tree or potential tree space to inventory on the 
iPaq, and verify, add, or delete its location, and record new descriptive information.  A 
pop-up window provides the form or menu to enter tree or tree space information.  
When a tree or potential tree space has been inventoried, the survey point changes 
color to show its completion. 

 

 Database Updates  xxvi 
Students return to the field office at the end of the day, have consults with industry 
professionals to answer data collection questions, make any changes to the data on 
the iPaq, and turn in flash cards.  Incomplete CAs remain on the student‟s flash card 
for completion the next collection day before starting a new CA.  GCA Casey Trees 
staff transfers completed CA information from the flash card to the computer which 
updates the GIS inventory database. 
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 Data Management  xxvii 
A software program called the “Tree Inventory Manager” directs data processing 
operations such as updates, performance reporting, and CA assignments.  The Tree 
Inventory Manager then writes the new assignments to the students‟ flash cards for 
use the next day.  A software program called the “QC Manager” directs data 
transactions for Quality Control (QC) operations.  Each CA was QC‟d.(The field did 
not do the QC) with the results tracked by the QC manager.  A CA passing QC would 
be identified in the database as complete.  A CA that failed QC would be reassigned 
and inventoried again.    

 
Project and Field Management 
Logistics were critical to successful data collection operations.  The role of the Project/ Field 
Manager was to ensure all logistical and GIS inputs were ready to enable the field teams to 
do their job to collect the data.  The primary responsibilities of the Project/ Field Manager 
were to oversee these inputs and coordinate safety, transportation, scheduling, public 
relations, QC, field performance, and inventory performance.   
 
Safety  
Safety was the number one priority for GCA Casey Trees and we are pleased to report that 
with good planning, training, preparation, people, and luck, there were no major accidents, 
injuries, calls to the police, or trips to the emergency room at the end of the inventory.  A few 
minor scrapes and bee stings were the extent of field safety issues. 
 
Professional partners provided student safety training.  The program emphasized 
environmental, weather, and personal protective equipment safety practices and emergency 
procedures.  Traffic is the number one safety issue in street tree inventories.  Volunteers 
reviewed safety practices during Citizen Forester training and with student interns in the field.  
Interns not familiar with the District were advised on neighborhood safety and “street smarts” 
by volunteers and community partners.  
 
All field team members were required to wear green day-glo safety vests provided by GCA 
Casey Trees and closed toe shoes while conducting the inventory.  Each field team was 
supplied with a first aid kit to treat minor injuries and a cell phone for situations requiring 
immediate attention.  A role for one of the field team members was to be aware of 
teammates‟ safety around traffic, neighborhoods, and weather conditions such as extreme 
heat.   Each student signed a safety release form confirming his or her understanding of 
safety issues and practices.  Insurance, medical, and family contact information was kept for 
all interns in the GCA Casey Trees field support van and office. 
 
Field safety practices required: 

 Interns to never work alone 

 Diversity in age, gender, and neighborhood awareness when forming field teams 

 Calling the Field Assistant if left alone, finishing late, or not feeling well 
 
GCA Casey Trees staff worked with Metro Police to ensure awareness of the inventory, gain 
extra coverage on the field teams, and acquire neighborhood intelligence to prepare students 
for collection areas.  Staff met with Metro Police District Commanders the week before 
inventory teams would be collecting data in their areas, provided flyers about the inventory for 
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every Patrol Officer, and attended 6:30 a.m. roll-call when starting in a new police service 
area (PSA).  PSAs were not necessarily aligned with collection areas or weekly collection 
series requiring careful awareness of inventory status and at times creating several outreach 
efforts per week.   
 
Students were briefed on neighborhood characteristics.  Precautions for higher crime areas 
included: 

 Scheduling during the weekdays and not on Saturdays 

 Scheduling later in the inventory when field teams were more experienced 

 Assigning more people to field teams 

 Assigning members to each team that are familiar with the area 

 Assigning CAs in close proximity 

 Finishing and leaving the CA by 11:00 a.m.  
 
Finally, GCA Casey Trees policy stated that if a field team felt uncomfortable with an area to 
call the Field Assistant for support, and if the uncomfortableness could not be resolved, then 
the area would be inventoried at another time. 
 
Transportation  
Student interns were responsible for identifying the next day‟s CA and making arrangements 
with teammates to meet at the field office or a designated place in the collection area.  Public 
transportation to reach CAs was encouraged by providing student interns, DC High School 
Students, and community partners with Metro bus and subway passes.   For outlying CAs, 
GCA Casey Trees contracted services with local school buses during the weekdays or 
offered transport by GCA Casey Trees van.  The van was on-call during the day to provide 
field support for transport, water, supplies, safety, or refuge and transport back to the field 
office for those in outlying CAs.  The Field Assistant also researched opportunities for 
bathrooms, lunch venues, and drop-off and pick-up meeting points for upcoming CAs. 
 
Transportation scheduling was dependent on collection area locations and status.  Weekly 
series were designed to finish on Saturdays near metro service as school buses were not 
available.  All field teams typically began a week in general proximity to each other but then 
spread apart depending on assignments, rotating workdays, and collection rates, making 
transportation support more complex.  As students became more knowledgeable and 
comfortable with public transportation or planning with volunteers, there was less reliance on 
GCA Casey Trees van or school bus service.   
 
Field Scheduling  
An ambitious and dynamic responsibility was to optimize scheduling of student interns, 
community partners, and individual volunteers to provide field support and coverage.  Field 
support was three people per field team, with a minimum requirement of two people per team 
in accordance with GCA Casey Trees safety policy.  Field coverage aimed to have members 
on each team familiar with the neighborhood to which they were going to inventory.  Field 
support and coverage were interdependent on field locations. 
 
Determining the field teams for a day‟s inventory required organizing people, dates, and 
locations and consisted of three tasks:   
 

 Identifying the locations to be inventoried 
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 Assigning people to dates (Scheduling) 

 Assigning people to other people and locations to form the field teams (Team 
assignments) 

 
The general location for the day‟s inventory was determined by the designated weekly series 
assignments.  Students were randomly assigned several CAs at the beginning of the weekly 
series and assigned additional CAs throughout the week based on their collection rates.  
Except for the first day of a weekly series, exact locations for other day‟s inventory were not 
determined until the proceeding day‟s work had been processed.  Students would pick up 
where they left off the next day.  Finishing unfinished CAs or “partials” at a later date was an 
inefficient use of time and labor intensive to administer.  Therefore the policy to “finish as you 
go along” or “clean up after yourself” was created for all to be most productive. 
 
Scheduling involved assigning interns, community partners, and individual citizens to a 
particular day and had many considerations: 
 

 Student interns worked five days a week 

 Many volunteers could only work on Saturdays 

 Student interns were required to work on Saturdays given volunteer availability 

 There was no inventory on Sundays, leaving the 2nd day off for interns to be a 
weekday  

 Community partners worked weekdays Monday through Friday eliminating the 
possibility for a two day “weekend” on Sunday and Monday for students and staff  

 Citizen Foresters could choose to volunteer any five days or ten half days between 
June 3rd and August 16th to fulfill their volunteer service requirement 

 Citizen Foresters identified preferred and alternate dates and locations to provide 
their service  

 Citizen Foresters were advised from the beginning that their preferred locations would 
be taken into consideration but unless they were completely flexible with their dates of 
service, it may not be possible to schedule them at their preferred location 

 
Team assignments involved matching interns to citizens and community partner individuals to 
form a field team of three people and had the following considerations: 
 

 Diversify team by age, gender, and familiarity with the neighborhood for safety 

 Ensure only one citizen with a half day is assigned per team to ensure intern support 
the other half of the day 

 Match citizens‟ availability with their neighborhood locations  

 Maintain consistency in student intern and DC High School student matching to 
develop relationships 

 Provide variety in student intern and citizen matching for exposure 

 Accommodate citizens who wanted to work on the same team with partners, friends, 
and families 

 
No standard software packages were available to meet the scheduling requirements.  A 
custom application to calculate daily demand was developed integrating Microsoft Access 
and Excel programs.  A rotating five day schedule for interns was devised to provide equal 
access to two days off in a row while maintaining inventory operations Monday through 
Saturday to accommodate Citizen Foresters and community partners.   
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The schedule for community partners was determined based on the partnership agreements 
and entered into the system as the total number of participating individuals.  Citizen Foresters 
were identified and scheduled as individuals with preferred and alternate dates entered into 
the system.  Total availability for all Citizen Foresters and community partners was calculated 
for each day.  Citizen Foresters were assigned either their preferred or alternate dates based 
on balancing demand and matching their neighborhood familiarity with weekly series 
locations.  Most all Citizen Foresters were scheduled for most of their preferred dates.  In a 
few cases, individuals were asked to switch days to support days with not enough people 
available, or assigned either four or two to a team, or assigned to areas in which they were 
not familiar.   
 
Citizens were confirmed for their assigned dates by end of May and sent reminders one to 
two weeks ahead of time.  Potential group meeting locations for the weekly series had been 
researched and identified by field support prior to data collection in the area.  Student interns 
were matched to scheduled Citizen Foresters and community partners assignments two days 
prior to scheduled dates, minimizing changes while providing volunteer contact information to 
students in case they were scheduled off the next day.  Many students called their Citizen 
Foresters two days ahead to introduce themselves and remind them of their scheduled day.   
 
GCA Casey Trees staff and student interns met at the end of each day to hear how the day 
went, receive feedback from field teams and the community, review collection status, and 
determine group meeting locations and transportation plans to individual CAs the next day 
xxviii.  Students then contacted their team to make meeting arrangements.  Community 
partners met as a group in the morning at the field office or designated group meeting points 
in the weekly series area.  As interns became more comfortable with inventory operations 
and working with volunteers, and GCA Casey Trees staff became better at logistics, student 
leaders took responsibility for finalizing field team assignments with volunteers and 
community partners on-site at transportation nodes and group meeting areas.  This 
procedure managed half days and changing schedules more efficiently, and ensured safety 
guidelines were followed.  
 
Field Policies 
Hours of Operation 
Field work was planned for 7 hour days, originally from 9:00 a.m. to 4:00 p.m.  Student 
interns would meet at the field office before and after to prepare and debrief for the day and to 
pick up and return the iPaqs. 
 
Because of the heat, the hours of operation were adjusted to start an hour earlier and extend 
from 8:00 a.m. to 3:00 p.m. 
 
Rain 
By 6:00 a.m. a decision was made whether to conduct the inventory for the day based on 
current weather conditions and the forecast.  The initial policy was that if “it was raining 
sideways” or lightning, and forecasted to rain all day, the inventory was cancelled.  If it was 
raining sideways but forecasted to clear, students and volunteers were to check back by 
11:00 a.m. for further instruction.  
 
If it started raining during the day, field teams were advised to find cover and take a break for 
an hour or so and see whether the rain would stop.  If it didn‟t stop, field teams were to 
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contact the Field Assistant for instruction.  The Field Assistant, in communication with the 
Project Manager would determine whether to proceed. 
 
The policy was revised after the second rain day.  The new policy stated that if it 6:00 a.m. it 
was raining too hard, then data collection would be cancelled for the day.  It proved too 
difficult to collect data with the iPaq in a plastic bag or with the manual system in the rain.  For 
morale and logistical reasons, half days were not considered if it was forecasted to stop 
raining later in the morning. 
 
Air Quality (side barxxix) 
Interns and volunteers considered members of a sensitive group were advised to not 
participate in data collection on orange, red, and purple forecasted days.  Non-sensitive 
participants were advised to participate but slow down and take breaks to not exert 
themselves and to drink lots of fluids.  If at any time participants did not feel well, they were 
advised to stop collecting data and contact the Field Assistant.  If red and purple forecasted 
alerts became reality, then data collection would cease by 1:00 p.m. to avoid peak impacts 
which occurred mostly in the afternoon. 
 
 
Public Relations 
Student interns were responsible to represent GCA Casey Trees in a professional manner, 
and promote the benefits of trees, the city, and the Inventory project at all times.  GCA Casey 
Trees flyers describing the benefits of trees, newsletters, and business cards were provided 
as outreach tools.  The GCA Casey Trees shirts, badges, and green day-glo safety vests 
attracted much attention and provided opportunities for people to speak easily about their 
interests.  The top three comments were:  “What are you doing with my tree?!”, “Please get 
rid of that tree!”, “Don‟t you dare get rid of that tree!”.  Many family histories were told as a 
result. 
 
Students learned about the communities and provided feedback about their ideas, concerns 
and interests to GCA Casey Trees staff at daily team meetings.  The visibility, knowledge, 
professionalism, and friendliness of the field teams were very effective in engaging the 
community.   
 
Quality Assurance 
Fundamental to all inventory planning and operations is the objective to collect high quality 
data so the UFA will be comfortable and confident using the information in all of its planning 
and operations.  An objective of 95% was agreed to by both parties.  It was considered 
reasonable yet ambitious as “nine out of ten arborists agree” reflecting the art of the practice 
of arboriculture. 
 
To track performance toward the 95% data quality objective, a quality control (QC) program 
was developed to determine the QC status of each CA.  CAs for each student were randomly 
selected and loaded onto an iPaq for the auditor.  ACRT and UFA staff were to serve as 
auditors.  Observations were recorded manually on the QC Reporting Formxxx with written 
comments as necessary.  Results for each CA were noted “QC Passed” or “QC Failed”.  
Trees were selected by blocks to check locations.  Trees were checked with 20 observations 
or data entry options according to the following procedures: 
 

For each tree (20 observations/ tree): 



THE STREET TREES OF WASHINGTON, DC      
An Inventory Conducted by Casey Trees  
 
 

 

 If 19/ 20 observations pass, then the tree passes  (several of the 20 
observations have multiple observations.  If one of these “sub” observations is 
incorrect, the entire observation is incorrect) 

 Observations with allowed variation or “Room for error” 
Tree box dimensions:  1 foot 
Tree ID:  Freeman Maple may be called Red or Silver 

Maple; Scarlet Oak may be called Pin Oak 
Condition:   1 condition class (except as noted below) 
DBH:    1 inch 
Radius:   one 5 foot class 
Height to Crown:  one 5 foot class 
Tree Height:   one 5 foot class 
Overhead wires:  if miss all wires, fails; if mix up low & high does 

not fail 

 Observations with no allowed variation or “Non-Negotiables” 
Common name   must be correct except as noted above 
Included bark/ co-dominant stem  must be Condition 4    
Major cracks    must be Condition 4 
Conks, decay at base   must be Condition 4 

 
Check 10 trees/ CA: 

 If 10/ 10 pass, then whole CA passes 

 If >1/ 10 fail, then whole CA fails 

 If 1/ 10 fails, then check 10 more trees to total 20 trees/ CA;  if 19/20 pass, 
then CA passes; if <19/20 pass, then CA fails 

 
Completed QC Reporting Forms with comments were returned to the Field Office.  Summary 
results were reviewed with the team and individual results were reviewed with each student.    
 
After ten CAs per student had been audited, the student‟s pass/fail ratio was calculated.  If 
the pass/fail ratio for any student was <80%, then all CAs for that student were returned to 
the inventory pool to be re-inventoried and an improvement plan was developed with the 
student.   
 
The sampling rate varied over the inventory period.  ACRT, industry professionals which led 
the student field training, began the QC program by sampling 10% of completed CAs, an 
appropriate sampling rate based on its experience.  Results were >95% but problems with 
the QC Manager program made the quality of selected CAs questionable.  The QC 
procedures were then revised such that every CA would be manually assigned and audited 
to ensure achieving 95% data quality.  ACRT recommended that students be trained to 
conduct QC.  Students would not be assigned CAs they completed and would not know who 
collected the information they were auditing.  QC results were manually assigned to CAs in 
the system.  When CAs passed, it was marked “completed”.  Any failed CAs were re-
inventoried until they passed QC thus ensuring >95% data quality.   The importance of 
achieving data quality, was worth the additional logistics required to take the QC Team of 
students away from data collection, train them, plan their overlapping routes, transportation, 
and field support. 
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Field Kit 
To support data collection, safety, and public relations, each student intern was equipped 
with: 

 GIS-enabled handheld computer (iPaq) 

 Cell phone 

 Digital camera 

 Messenger bag (dark green with GCA Casey Trees logo) 

 Water bottle (white with green GCA Casey Trees logo) 

 5 Polo shirts (white with GCA Casey Trees logo) 

 GCA Casey Trees ID badge on green lanyard  

 Rain poncho 

 Field Kit 
 
The Field Kit for the team included: 

 3 Safety vests, day-glo green mesh (more available at field office if needed) 

 1 Water bottle for each new volunteer 

 1 T-shirt (white with GCA Casey Trees logo) for each new volunteer 

 Laminated DC map 

 Metro map 

 Binoculars 

 Wire cutters 

 DBH tape 

 First Aid Kit for non-life threatening matters, e.g. scrapes, cuts 
 
The measurements on the fabric DBH tapes wore thin by the end of July so a more durable 
metallic tape is recommended.  Everything else met field needs and was used except the 
binoculars and, fortunately, the first aid kit. 
 
Performance Measurements and Recognition 
Performance objectives were defined and communicated to all staff, students, volunteers, 
and volunteer partners at initial contact in all outreach and training, and throughout the 
inventory period.  Performance tracking mechanisms toward inventory objectives included: 
 
Objective Tracking Mechanism 

Data Quality >95%  QC procedures 

Finish by August 15
th
  GIS tools produce a Collection Area Status Report showing and 

summarizing which CAs are completed, completed and passed 
QC, partially completed, not assigned, need to be redone by 
individual and overall field team 

Participant Safety  Daily meetings between staff and field to discuss safety issues 
and results 

Participant Satisfaction  Calls to Volunteer Hotline 

 Emails to friends@caseytrees.org account 

 Comments to interns and staff 

 Participant surveys at end of training and inventory 

 Student training surveys 

 Student daily meetings 

 Student exit interviews 

 Student survey at end of inventory  

mailto:friends@caseytrees.org
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Performance was recognized at events, meetings, and in communications.  The Inventory 
and its objectives were announced at a Kick-off meeting with Mayor Anthony Williams on 
June 3rd, 2002.  A mid-term report meeting was held July 25th, and an end-of-Inventory event 
was held August 15th at the National Building Museum, where an estimated 300 people 
attended the presentation and celebration.   
 
The second part of the final program recognized student interns, high school students, 
community partners, and professionals for their accomplishments and success.  All student 
interns and DC High School students had their photo projected on the large stage screen and 
were called forward to receive certificates.  Student interns were recognized for outstanding 
performance in data quality.  Those achieving 100% data quality for all their QC audits 
became members of the 100% Club.  The American Society of Landscape Architects (ASLA) 
donated six awards for student interns to recognize their overall performance including data 
quality, productivity (#CAs completed), safety record, and participant satisfaction.  Community 
partner organizations and individuals were recognized by name.  Citizen volunteers were 
acknowledged as a group with all of their names projected onto the stage screen.  
Approximately 20 citizens were mentioned by name for providing extraordinary service over 
the 35 required hours. 
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 Office Staff (6) Field Staff (1.5) Interns (35) 

6:30 
am 

 Check weather and make decision 
as to inventory status 

 Update Volunteer Hotline 
 

 Meet with METRO Police for field 
update and coverage support 

 

6:45  Prepare for students and day‟s work 

 Check Volunteer messages 

 Update Volunteer Schedule 

 Ensure iPaqs charged & ready to go 

 Ensure cards loaded & ready to go 

 Ensure maps printed & ready to go 

 Greet students 
 

 Secure and prepare van for day‟s 
meeting points & routes 

 Brief and prepare school buses for 
day‟s meeting points & routes 

 

7:00 Interns arrive: 

 Check out iPaqs 

 Prepare for Team meeting 

Interns arrive: 

 Sign-in 

 Check out and test iPaqs 

 Pick up: 
o cards with collection areas 

loaded 
o collection area map 
o new volunteer water bottles 
o new volunteer t-shirts 
o volunteer release forms 

 

7:10 Team Meeting: review volunteer messages & scheduling, weather, overview and information about collection areas assigned, transportation 
plans (buses, van, metro), logistics, technology, programming, and data collection issues, directions for the day, questions, comments, and 
announcements e.g media, community feedback, press coverage 

7:20  Assist interns and volunteers with  Finalize and confirm bus and van  Interns depart for field to meet 



 

 

transportation, assignments, 
scheduling, technology 

routes volunteers and community partners 
(CPs) at CAs or agreed upon 
meeting points 

8:00  Determine field scheduling for 
interns, CPs, and volunteers 

 Finalize and print Master Schedule 

 Outreach to upcoming CAs 

 Assess Inventory performance as a 
whole and individual interns, CPs, 
volunteers 

 Plan for CA & QC assignments 

 Cover Volunteer Hotline and email 
account inquiries 

 Provide on-call support for field 
inquiries 

 Restock field supplies 

 Plan events 

 Support media requests 

 Ensure professional support 
coverage for consults, training 

 Develop additional training when 
needed 

 Route interns, CPs, and volunteers 
as needed 

 Provide field support throughout the 
day e.g. water, safety, transport 

 Research future CAs for meeting 
points, facilities, and lunch options  

 Update Field Office staff 

 Buy Metro passes for bus and 
subway 

 Provide support or transport back to 
office  

 

 Be at CAs with field team and start 
data collection 

 Coordinate and direct final volunteer 
assignments  

 Conduct inventory in collection 
area(s) 

 Break and lunch as needed 

by 
3:30 

  Account for all interns  Sign-in and record volunteer hours  

 Consults and update data 

 Hand in cards 

 Download digital images 

3:30 Team meeting:  check attendance; review findings, issues, concerns, QC, performance, safety, opportunities, public relations, media 
coverage, administrative announcements, events, next steps, individual meetings, provide CA intelligence 

>4:00- 
7:30+ 

 GIS Download data from cards to host computer (2-3 hrs) 

 Record QC Status 

 Determine collection area & QC assignments, routing, transport, meeting areas 

 Load onto website and email to students 

 Assess performance QC, productivity, satisfaction, safety  

 Develop and print CA status maps 
 

 Contact volunteer to identify next 
day‟s meeting location 

8:00 
pm 

 GIS Download new CA assignments 
onto cards for iPaqs (x#hrs) 
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Role of Technology 

 
The role of technology in the Inventory was to develop the GIS tools to assist and manage 
the flow of information and inventory process.  Recent enhancements in computer technology 
and software development made a citizen-based inventory of this size and quality possible 
within the short data collection timeframe.  Key project tasks facilitated by GIS were: 
 

 Data Entry and Management 

 Scheduling 

 Collection Area assignments  

 Quality Assurance 

 Performance Measurements and Reporting 
 
The development of GIS tools to perform these tasks and implement the inventory consisted 
of developing new data sets and application programs (Process diagram for development) xxxi 
: 
 

 Base Map Data Set 

 Database Manager Application 

 Clipping Tool 

 Data Entry Application for iPaqs 

 Quality Control (QC) Application 
 
The synthesis of existing map data, the derived map layers, and the inventory collected by 
the field teams would create the street tree inventory. 
 
Base Map Data Set 
The map onto which field teams would locate, add, or delete trees and tree spaces needed to 
serve the following objectives: 
 

 Identify Collection Areas (CAs) 

 Navigate to, from, and throughout the CA 

 Display existing trees and tree spaces for which to collect data 

 Display information to support the inventory process, such as locations of public 
restrooms, emergency assistance, transportation routes and stations 

 
A GIS map meeting these objectives did not exist.  CAs needed to be created.  A base map 
was then created from several sources: 
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Orthophotographyxxxii 
Aerial photographs of the District of Columbia from 1999 were corrected by the District of 
Columbia‟s Office of the Chief Technology Officer (OCTO) to create orthophotographs 
(orthos), which allow all the aerial images to be interpreted at the same scale.  Orthos served 
as the source of information to create computer maps of the city and as a reference for 
interpretation of those maps. 
 
 

Planimetricsxxxiii 
Orthophotographs are digitized to create planimetrics, or a computer map of selected 
features visible from the orthophotographs.   Orthos were “placed under a computer layer of 
trace” and features such as trees were identified from the orthos and drawn as a point on the 
computer layer.  Streets were identified with lines and buildings footprints were traced 
creating a polygon.  When all elements in the ortho are traced with the computer drawing 
tools, a computerized map is created.  This spatial information can be processed and 
analyzed like any other information.  The inventory will verify the location of the tree as 
represented by the tree point, and add descriptive information or attribute information which is 
tied to the point‟s location.  
 
Certain city departments and agencies, such as Washington Metropolitan Area 
Transportation Authority (WMATA), District Department of Transportation (DDOT), and DC 
Office of Planning, had planimetric layers of relevant information for the inventory and shared 
their GIS layers with us.  The following information was now available to assist with the 
inventory operations: 
 

 Trees (all the trees in DC)  Road names  Police stations 

 Building footprints  Road centerlines  Fire stations 

 Structure lines (walls, 
fences, building firewalls, 
etc) 

 Road polygons 
 

 Hospitals 
 

 Impervious surfaces  Metro lines  Libraries 

 Water bodies  Metro stations  Public schools 

 Utility poles  Metro station entrances  Charter schools 
  Bus shelters  Recreational facilities  

 
MISTRE Street Tree Layer 
MISTRE is the name of the DC‟s street tree inventory created in the early 1970s.  MISTRE 
contained descriptive information about all of the city‟s street trees and identified their 
locations by a reference system from adjacent street centerlines.  The locations of all the 
street trees however were not on a map. 
 
OCTO created a GIS map layer showing the locations of street trees based on the MISTRE 
street tree inventory.  The degree to which these points matched the planimetric tree layer 
was not very high reinforcing the need for a new inventory.   
 
 
Area of Interest Layer 
Planimetrics currently showed all trees in DC.  A map of just the street trees was needed for 
the inventory.  DC did not have a GIS map layer identifying ownership information to easily 
separate out the street tree areas from other trees owned by other public and private 
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landowners.  A manually intensive process using planimetrics and the MISTRE Street Tree 
Layer resulted in the separation of street tree areas from non-street tree areas.  This layer of 
interest showed approximately 138,000 street tree sites, with 100,000 existing trees and 
38,000 tree spaces to inventory.  
 
Collection Area (CA) Layer 
Knowing the number of street tree sites and their approximate locations, the District could 
now be organized for data collection.  The base organizational unit was a collection area 
(CA).  It consisted of approximately 100 trees determined to be a reasonable estimation of a 
day‟s worth of inventory work.  A manually intensive process created the boundaries for the 
CAs by considering landscape features, neighborhood boundaries, access to transportation, 
and safety e.g. minimize the number of times a team would have to cross streets.  
 
Database Manager Application 
The data set for the inventory at this point included the base map information with potential 
tree locations and no attribute data assigned to them.  The end result would be an up-to-date 
inventory database after data collection.  A program was needed to manage inventory 
transactions to and from the database.  The “Tree Inventory Manager” and the “QC Manager” 
programs were developed to automate data collection and inventory operations such as: 
 

 Prioritizing CAs for data collection and QC according to inventory schedule 

 Assigning CAs for data collection and QC 

 Assigning CAs to only one collection team 

 Tracking status of every CA in inventory process e.g.  not assigned, assigned, partial, 
collected, QC, failed QC, completed, manual collection, problem 

 Tracking performance of each team 

 Recording and removing completed areas from a team‟s card and updating the CA‟s 
status 

 Recording partially completed CAs 

 Adding new CAs to the total number specified per team 

 Printing a CA map for each CA assigned 

 Generating summary status maps and statistics  
 
The QC Manager program had issues administering CAs to and from the QC Manager and 
the Inventory Manger.  A manual assignment process for QC was therefore implemented. 
 
Clipping Tool xxxiv 
The entire inventory data set was broken down into individual CAs to minimize the amount of 
data carried around on the iPaqs.  The orthos and planimetrics were “clipped” by CA with 
surrounding contextual information.  This clipping tool needed to be developed and all the 
clipping of 1187 CAs then implemented.  Maps could then be printed for each CA to assist in 
orientation and making arrangements with volunteers.   
 
iPaq Data Entry Application 
Everything seen on the iPaq had to be programmed into it.  This program developed the 
graphical interface to enter collected data into the iPaq.  ArcPad 6.0 contained new features 
which made modifications to data entry forms and toolbarsxxxv easier to develop than in the 
previous version of ArcPad.   
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Manual data collection  
A manual data collection system was developed and tested as a back up for the GIS-enabled 
handheld technology.  This system consisted of a printed map of the collection area to mark 
survey locations and a paper form to record observations with the same data fields as the 
computer.  The system was used for iPaq testing, training, and for when it was raining.   
 
There was one day when the iPaqs were inoperable and the manual system was used.  
Students carried and collected the data collection forms and maps, and then had 
responsibility to enter the information into the iPaq when operational.  Most all students chose 
to re-inventory the areas with the iPaqs rather than enter the information from the forms and 
maps, because it was faster, easier, and provided less chance for error.   
 
There were two rainy days during the inventory period when the manual data collection 
system was used.  Despite clipboards, water-proof paper, plastic sheet covers, and plastic 
bags, the manual system did not work well.  Plastic bags over the iPaq did not work well 
either.  It was decided not to collect data in the rain.  
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