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Executive Summary 
Eric Hope, Stratton Hatfield 

 
Urban forests provide a plethora of biological, physical, social and economic benefits to the 

communities in which they are found, yet are often overlooked as a valuable resource in need of 

community-wide support. Growing concerns about environmental quality issues in many urban 

environments, coupled with urban forest cover that lags behind the potential, provide the impetus 

for elevated attention to the maintenance and improvement of our urban forest system. In this 

project, seniors in the Natural Resource and Environmental Science program at the University of 

Kentucky undertook six separate studies designed to garner a more holistic understanding of the 

current state of the urban forest in Lexington, Kentucky, and to provide recommendations to 

local stakeholders for improving this resource.  

 

To understand the current state of Lexington’s urban forest, an assessment of the total canopy 

coverage was conducted, and found to be 21.8%; less than that of the nearby cities of Louisville 

and Cincinnati. Tree cover in Lexington is also highly variable across the city, which had a range 

of 5.9% to 45.2% in the 80 census tracts within Lexington’s Urban Service Boundary.  Inside 

New Circle Road, which generally encircles the more historic neighborhoods from newer 

development of Lexington, a moderately strong positive association between percent canopy 

cover and median household income was found.  Therefore, inside this city boundary, the size of 

a resident’s bank account is very likely associated with the amount of tree coverage in their 

neighborhood.  This means that higher income residents collect more benefits from trees than 

those with less income. 

 

While the above shows that Lexington’s urban forest is not meeting its full potential, there are 

successful programs in place that are improving forest quality. The most visible of these is 

Reforest the Bluegrass, a community tree planting and riparian restoration initiative. Baseline 

data on a host of biological, physical, and chemical parameters associated with six of the twelve 

Reforest the Bluegrass sites were collected. These data showed that  planting riparian buffers 

may be one important solution to handling Lexington’s water quality issues. Future studies will 

be necessary to monitor changes as the reforested areas mature, yet this preliminary study 
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showcases the possibilities for successful ecosystem improvements in urban areas through forest 

development.  

Not only is tree cover lower than what it could potentially be, there are many trees that are dying 

due to poor planting and management practices. To examine the factors that are contributing to 

the mortality and poor health of street trees in Lexington, trees in eleven medians were 

evaluated. Results indicated that the age of construction of the medians was strongly associated 

with soil organic matter (SOM), nitrogen concentration, and tree health, with older medians 

having higher SOM, nitrogen, and healthier trees. In addition, a relationship between tree health 

and median width was found, with wider medians having healthier trees; newer medians tend to 

be smaller, and have less healthy trees.  Current management practices such as the use of fill 

(rather than topsoil), carelessness of mowers, and improper mulching techniques are negatively 

affecting the health of our street trees throughout Lexington.   

 

In addition to management practices that contribute to poor street tree health, there is also a 

problem with the replacement of street trees that are found abutting properties.  Since these trees 

are the responsibility of property owners in Lexington, residents in neighborhoods with mature 

street trees were surveyed to understand the attitudes of local residents toward street trees on 

their property.   A key result of this study was the finding that one of the greatest barriers to 

proper street tree care is expense.  This barrier could possibly be overcome with residents’ 

willingness to pay an annual fee in support of street trees that transfers responsibility to the city. 

Limited to a subset of well-canopied neighborhoods, this study laid the groundwork for future 

surveys that could extend this understanding to neighborhoods of differing socioeconomic status. 

 

Despite the many significant benefits provided by urban forests, Lexington does not have a 

strong volunteer base that consistently supports the maintenance and improvement of the urban 

forest. To better understand the barriers that prevent such a network of urban forestry volunteers 

from being assembled, this study was designed to examine the potential of community 

involvement in planting and maintaining city trees in Lexington based on the volunteer base for 

similar activities. Some programs in Lexington, such as the Reforest the Bluegrass program, 

have mobilized a substantial volunteer base year after year.  Yet, these events have not led to the 

development of a consistent and reliable volunteer community focused on urban forestry. Based 
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on models from other cities, it will be important to dramatically increase access to information 

about the linkages between urban trees and healthy communities, and to develop a much stronger 

and more effective urban forestry web presence, similar to that in cities like Chicago and San 

Francisco.  

 

The final project looked into the feasibility of developing community orchards in Lexington. The 

availability of flood mitigation and greenway properties, each publically owned by the 

Lexington-Fayette Urban County Government, provides ideal locations for urban orchards in 

Lexington.  It was also found that there is significant interest in Lexington for establishing urban 

community orchards, and that several potential sources of funding exist.  By connecting different 

groups already active in the community, a suite of community orchards could become a reality in 

Lexington in the near future. 

 

These six projects together highlight the need for improvements in Lexington’s urban forest as 

well as pathways for progress. There is tremendous opportunity in Lexington to enhance urban 

forestry through education, collaboration and volunteerism, and by working to connect different 

organizations, the local government and funding sources.  
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Chapter 1: Introduction to Urban Forestry 
Shane Kelley, Ciera Joye    

 

 

1.1 Who we are and what we’re doing 
 

Each spring brings a new Natural Resources and Environmental Science Senior Capstone 

Course, and with it a new project to be completed by the entire graduating class in a single 

semester. These projects are designed for students to apply the skills they have acquired during 

their time at the University of Kentucky and provide their faculty with proof that they are ready 

to enter this very challenging profession. This spring, our project was to evaluate the health of 

Lexington’s urban forest and to consider both the barriers to sustaining and improving the urban 

forest and avenues for doing so. Students were charged with working in groups to identify a 

specific project addressing one aspect of urban forestry in Lexington, to conduct a study to 

address that aspect, and to provide recommendations to a panel of Lexington Fayette Urban 

County Government (LFUCG) employees and other stakeholders on how to improve the health 

of our urban forest.  

 

We began this project by first defining what urban forestry is. The National Urban and 

Community Forestry Advisory Council defines it as “the art, science, and technology of 

managing trees, forests, and natural systems in and around cities, suburbs, and towns for the 

health and well-being of all people” (Schwab et al. 2009). Ultimately, the goal is to create a 

sustainable urban forest that provides “the greatest good to the greatest number for the longest 

time” as Gifford Pinchot so eloquently stated in reference to the nation’s forests (1947). 

 

  

1.2 What is the Urban Forest? Why is it Important? 
 

A sustainable urban forest can be defined as “the naturally occurring and planted trees in cities 

which are managed to provide the inhabitants with a continuing level of economic, social, 

environmental, and ecological benefits today and into the future” (Clark et al. 1998).  Active 
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management of urban trees is crucial as there are many aspects affecting their survival including 

environmental factors, but also social and political barriers to maintaining the health of urban 

forests.  The benefits of these urban trees, unfortunately, are widely unrecognized by the public.  

Public awareness of these benefits is critical to creating a population that is invested in its urban 

trees. 

 

Trees have many environmental benefits and can improve air quality by intercepting and binding 

pollutants onto the surface of their leaves. They also reduce human’s impact on global climate 

change by absorbing greenhouse gases such as carbon dioxide from the atmosphere and 

sequestering them within their roots, trunks, branches, and leaves. In addition, urban trees lower 

energy costs by shading homes and buildings in the summer and shielding them from the cold 

winds of winter (United States Forest Service). 

 

Another important function of an urban forest is the protection against soil erosion, the result of 

water uptake by trees that leads to a reduction in storm-water runoff. This is especially important 

in urban environments, which are covered in impervious features such as roads, sidewalks, 

driveways, and roof-tops. These human-made structures dramatically increase runoff during rain-

fall events and storm-water mitigation is a major problem that all cities must address. For 

example, a rain-fall event producing 1” of rain falling on one home with a 1000 ft2 roof-top will 

create about 623 gallons of runoff (J.R. Smith Manufacturing, 2010). According to the U.S.D.A. 

Forest Service, a typical urban forest of 10,000 trees will retain 10 million gallons of rainwater 

per year (United States Forest Service).This is accomplished by capturing the rain upon their 

leaves and trunks allowing the water to evaporate instead of reaching the impervious features 

associated with urban landscapes. In addition to this, tree roots penetrate deep into the soil 

increasing the macroporosity which allows water to be absorbed much more rapid (Korhnak 

2001). 

 

 There is a monetary value to the trees of urban forests as well.  They help to strengthen local 

economies by increasing property values by as much as 20%, which increases municipal revenue 

through property taxes (United States Forest Service).  Parks and other green infrastructure 

provide venues for events such as festivals or concerts which can add money to the local 
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economy and improve social connections as well. Access to nature can improve human health by 

relieving stress and mental fatigue and encouraging people to walk (United States Forest 

Service).  Unfortunately, unless people are aware of these benefits, they can readily be taken for 

granted, leading to some of the problems with maintaining and expanding the urban forest in 

cities like Lexington, Kentucky. 

 

 

1.3 The Capstone Approach 
 

To address several key factors in improving and maintaining the urban forest in Lexington our 

capstone class worked in six different groups, all of which took on the role of a hypothetical 

consulting firm. Each ‘firm’ then defined a specific project related to a concern about the urban 

forest in Lexington, and designed a project to address the ‘problem’ defined by the firm.   

Though these projects varied widely in concept and implementation, together they form a 

cohesive project with strong interrelationships among the projects.  This report is a synthesis of 

the work conducted by the 2013 NRES capstone course, as follows:  

 

Bluegrass GIS Consulting – Quantified the percent tree cover within the Lexington, Kentucky 

Urban Service Boundary using I-tree and Google Earth, and investigated the relationship 

between median income and tree canopy cover by census tract for this area. 

 

Urban Reforestation Consulting – Examined the effectiveness of Reforest the Bluegrass, a 

highly touted and successful volunteer program in Lexington, in achieving its goals of 

reforesting riparian areas and improving soil and water quality, while simultaneously improving 

the aesthetic value of parks within the Lexington area. 

 

Sand County Consulting – Studied the relationship between soil quality and tree health within 

Lexington, using medians as a means to investigate this connection. 

 

Urban Forests Work – Looked at attitudes, perceptions, and behaviors of residents living in 

neighborhoods with mature tree canopies in regard to street trees and barriers to replanting. 
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Mountain Maple Consulting - Used semi-structured interviews to investigate how to mobilize 

the public to volunteer to maintain and improve Lexington’s urban forest. 

 

Urban Bounty – Assessed the viability of implementing community orchards throughout 

Lexington based on community interest (online survey), as well as the availability of land, 

funding, and support from community organizations. 

Throughout this semester, the Senior Capstone Class has put in countless hours of hard work to 

provide meaningful insights into the current health and public interest in Lexington’s urban 

forest.  The goal of this research is to provide recommendations to improve management of, and 

public involvement with, the urban forest throughout Lexington. 
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Chapter 2: Lexington Urban Forest Assessment:  Tree 
Canopy Cover and Household Income 
Bluegrass GIS Consulting: Nic Williamson, Joe Sawyer, Kd Eaton, Ellen Flora, Cody Meek 

 

2.1 Introduction 

Trees contribute a suite of benefits to urban settings, and make our cities more “livable.”  These 

wide-ranging benefits include mitigating particulate air pollution (Nowak 1994) and increasing 

the value of residential properties (Anderson and Cordell 1988).  The social benefits of increased 

vegetative cover have also been explored, in some instances resulting in decreased rates of 

aggression and crime (Kuo and Sullivan 2001).  A major component of each of these studies is 

an initial assessment of the urban canopy cover within the area of interest.  Without exception, 

determination of the tree cover within a city is vital to uncover any relationship between this 

valuable - and in many cases lacking - resource which silently contributes so much to the urban 

landscape and environmental and social benefits.   

 

Many cities have detailed assessments of urban tree canopy.  Both Louisville, KY and 

Cincinnati, OH have recently assessed canopy coverage.  In Louisville, researchers found that 

the city had total tree coverage of 27% within the metro area (Jefferson County Schools Urban 

Tree Canopy Plan 2011).  Cincinnati completed a similar assessment, and found a total coverage 

of 38% (Hanou 2011).  Nashville’s assessment is comparatively impressive at – 47% (Graham 

and Hanou 2010).  American Forests, the oldest non-profit organization dedicated to conserving 

trees, has established a target canopy which many cities aim for, of 40% total canopy coverage 

(Hawkins 2009). 

 

Determining total canopy coverage is the first step in assessing the distribution of trees in the 

urban landscape.  As useful as this information is as a baseline figure, it reveals little about the 

spatial patterns of city trees.  In the Nashville assessment, ranges in tree canopy were determined 

in community sub-areas, ranging from 4.8% to 66.7% (Graham and Hanou 2010).  Similarly, the 

assessment of Cincinnati also had a very high range in tree coverage from 5% - 67% (Hanou 

2011).   



 
 

7 
 

Variation in tree canopy coverage (Heynen 2006; Landry and Chakraborty 2009) and leaf area 

(Jensen et al. 2004) have been shown to be positively associated with median household income.  

In these studies, the general trend is that higher income areas have higher percent canopy cover.  

The problem associated with this trend is that higher income residents often garner more benefits 

from urban trees than do lower income residents.  Causation is often hard to pinpoint, simply 

because there are a host of contributing factors.  The care and maintenance of street trees in 

Lexington is entirely placed upon the homeowner adjacent to the trees; however the Lexington 

Fayette Urban County Government must approve and/or be notified if the homeowner intends to 

replace or remove any trees (Lexington Street Tree Ordinance).  To lower income communities, 

these responsibilities are likely less of a priority than in neighborhoods with the income to devote 

to tree care.  Though the focus of this study isn’t causation for the stratification of cities by 

socioeconomic factors, it is an important topic to touch on.  One contributor may be the patterns 

of urban consumption. The transformation and reconfiguration of cities is often the result of 

unequal participation in purchasing goods and services (Heynen 2006). 

 

The city of Lexington is unique in some respects, but shares characteristics with other cities as 

well.  The Bluegrass Region of Kentucky is historically famous for its rolling fields of grass and 

pasture grazed upon by horses – giving Lexington the title “Horse Capital of the World.”  The 

agricultural productivity of the region is no coincidence.  The Maury silt loam and limestone 

bedrock provide a productive, nutrient rich soil which supports a spectrum of woody and 

herbaceous plants.  However, the city is similar to many of the aforementioned cities in that there 

are neighborhoods of varying ages, which corresponds to variable management practices.  This 

aspect is more thoroughly explored in Sand County Consulting’s analysis of medians within the 

city (Chapter 4). Along with other cities, Lexington is also experiencing urban expansion, which 

has many implications including deforestation and increase of impervious cover.    

 

This study seeks to address 3 main questions:  (a)  What is the overall tree canopy coverage in 

Lexington, KY?, (b)  What is the range the range of tree canopy coverage across the city?, and 

(c)  Is there a relationship between tree cover and median household income?  We hypothesized 

that Lexington’s tree canopy coverage is low compared to nearby cities.  We expected a range in 

tree coverage across the city, and that this range would be associated with median household 
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income.  Geographical Information Systems analysis and data manipulation were the primary 

tools employed to answer these questions. 

 

2.2 Methodology 

This study was conducted for the area within the Urban Service Boundary of Lexington, 

Kentucky.   The Urban Service Boundary (Lexington’s Open Data Portal) represents the city 

limits of Lexington from the surrounding rural areas of Fayette County.  To assess both urban 

tree cover and socioeconomic status within the Urban Service Boundary of Lexington, various 

sources of information and data were used.  These datasets were compiled into ESRI ArcMap 

(ESRI 2013) in the form of layers, for the purpose of displaying and interpreting data. 

Geoprocessing, which includes transformation, management, and editing of the data, were 

required to be usable in ArcMap (ESRI 2013). 

 

The percent urban tree cover within the Urban Service Boundary of Lexington was assessed 

using an application called i-Tree Canopy (i-Tree 2013).  This program uses Google Earth 

images to interpret imagery by categorizing points into classes (tree, non-tree …) from within a 

user defined area (i-Tree 2013).  Within the Urban Service Boundary of Lexington we sampled 

4000 points.  The number of points sampled was determined with four sampling sets in i-Tree 

Canopy of 1000 points each.  This was done to fully capture possible sampling bias of 

classifying each point by having four different team members perform a survey.  One thousand 

points per survey were used because i-Tree Canopy calculates standard error with each new 

additional point; 1000 points results in a standard error of 1.27 % (i-Tree 2013).  These points, 

which along with categorization (tree, non-tree, etc.) contained latitude and longitude 

coordinates, were added into ArcMap as a layer.   After addition, the number of points 

interpreted as trees and total points per census tract were calculated for each census tract (TIGER 

2010) within the Urban Service Boundary. This was done using the selection-by-location tool, 

using the census tract layer as the source layer, and tree points as the target layer.  The percent 

tree cover was computed using the equation 𝑇𝑟𝑒𝑒 𝑝𝑜𝑖𝑛𝑡𝑠
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑖𝑛𝑡𝑠

∗ 100%.  These data were joined to the 

census tracts to be displayed for the entire Urban Service Boundary in ArcMap. For comparison, 
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the percent tree cover calculated from i-Tree canopy was compared to 2001 National Land Cover 

Data (Homer et al. 2004).     

 

To assess socioeconomic status, two sources of data were needed from the U.S. Census Bureau: 

2010 census median household income and census tracts (American FactFinder 2010).  Median 

household income collected from the Census Bureau had to be geoprocessed to be added into 

ArcMap.  The Census Bureau, which as of 2013 changed its formatting, claims that this step is 

not necessary as a result of the changed formatting; however, we found that geoprocessing was 

still a necessary step (see Appendix A).  After joining the data with the census tracts, 

geoprocessing allows the median household income to be displayed and interpreted in ArcMap.   

 

We used regression analysis to analyze the relationship between urban tree cover and median 

household income.  The analysis was done for the entire Urban Service Boundary.  Also, the 

Urban Service Boundary was divided into two groups, inside and outside of New Circle Road, 

and analyzed separately for a relationship between tree cover and median household income 

 

2.3 Results & Discussion 

The i-Tree Canopy assessment of urban forest cover of the Lexington Urban Service Boundary 

was 21.8% (874 tree points out of 4000 total points).  A total of 80 census tracts made up the 

Urban Service Boundary of Lexington (2 more tracts were present but omitted due to the great 

majority of the tracts located outside of the boundary).  The range in tree canopy coverage across 

census tracts was 5.9 – 45.2% (Figure 2.1).  Our assessment of 21.8% varies dramatically from 

the canopy cover determined with 2001 National Land Cover Data, which was 10.1% (NLCD 

2001).  Differences in canopy cover among different GIS applications have been examined by 

Nowak and Greenfield (2010), who found an average underestimation of urban tree cover by 

NLCD 2001 data of 9.7% nationwide.  Often these disparities are attributed to the relatively low 

resolution (30 meter) of NLCD, a characteristic much more apparent when assessing patchy 

urban landscapes. 
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Figure 2.1. Tree canopy coverage within the Urban Service Boundary of 
Lexington partitioned by census tracts.  

The median household income in Lexington exhibits several obvious spatial patterns compared 

to canopy cover (Figure 2.2).  Tracts in the lowest income bracket are clustered around the 

central and northeastern areas inside New Circle Road.  The highest income brackets are 

generally towards the periphery of the Urban Service Boundary, outside New Circle Road.  The 

range in median household income was $12,288 - $168,103. 
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Figure 2.2. Median household income within the Urban Service Boundary of 
Lexington partitioned by census tracts.   

We found no relationship (R2 = .0004) between 

canopy cover and median income within the Urban 

Service Boundary.  A tract-by-tract analysis, 

coupled with some intuitive thinking about the 

landscape differences within the urban service 

boundary of Lexington, led to further analysis using 

a boundary well-known in the city, New Circle 

Road.  This state highway has historically separated the 

metropolitan area of the city from more recent 

development.  

 

Inside New Circle Road, the regression coefficient (R² = 0.37) was strongly and significantly (p 

= 0.0003) positive (Figure 2.3) indicating an increase in median income with increasing tree 

cover.  The analysis was conducted after the removal of an outlier inside New Circle Road.  The 

census tract removed encompasses neighborhoods surrounding Ecton Park to the northwest and 

neighborhoods around the southern portion of Reservoir Number 3.  This area had high canopy 

coverage (38%), but also significantly higher median household income ($121,000) than all other 

tracts inside New Circle Road.  Before removal of this outlier, the association was slightly lower 

(R² = 0.36).   

Figure 2.3. Census tract analysis separated 
by two distinct groups, inside and outside of 
New Circle Road. 
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Figure 2.4. Regression analysis conducted on the 32 census tracts within New 
Circle Road.   

 

Outside New Circle Road there was no association (R² = 0.03) between canopy cover and 

median household income (Figure 2.4).  Much of the difference between the two analyses may 

be attributed to differences in land use outside of New Circle Road.  There are several large 

agricultural sites still present within the Urban Service Boundary.  In the southeast corner of the 

boundary, there is a large area outside of Ash Grove Pike.  There are two other large plots near 

the I-75/Winchester Road intersection, and on the north side of the boundary near Coldstream 

Park (i-Tree 2013). 
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Figure 2.5. Regression analysis conducted on the 48 census tracts outside New 
Circle Road. 

 

Though agriculture does account for some of the land use differences outside New Circle Road, 

the construction of many newer and relatively young developments also plays a large role.  

During the construction of new neighborhoods, trees are often the last consideration in the mind 

of a developer.  There are many examples, including the neighborhoods outside of Hayes 

Boulevard in the eastern portion of the boundary, where low canopy coverage is pervasive (i-

Tree 2013).  With construction of new developments, other problems include soil compaction, 

use of fill material instead of fertile topsoil, and poor tree species selection (Chapter 4), which 

leads to low survival of planted trees. 

 

Generally, we can say with confidence that inside the New Circle Road boundary in the city of 

Lexington, there is a moderately strong (R2 = 0.37) association between median household 

income and percent canopy cover.  We calculated the urban forest cover of the city at 21.8%, 

which is lower than both of our sister cities:  Louisville - 27% and Cincinnati – 38% (Graham 

and Hanou 2010; Hanou 2011).  
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2.4 Conclusions 

Our findings partially support our original hypothesis; that there is a significant relationship 

between Lexington’s canopy cover and the distribution of household income. The correlation 

coefficient (R2 = 0.37) inside New Circle Road was significantly higher than outside (R2 = 

0.03).  This difference may be attributed to land use differences on either side of this boundary in 

the city, which separates metropolitan areas of the city from newer developed neighborhoods. 

Our assessment of the total canopy coverage within the Urban Service Boundary of Lexington of 

21.8% is  far short of the recommendation from American Forests at 40% total coverage 

(Hawkins 2009).  Lexington is also similar to Cincinnati and Nashville in the high spatial 

variability of coverage (5.9% - 45.2%), both inside and outside of New Circle Road (Graham and 

Hanou 2010).  We can say with some confidence that the median income in your neighborhood 

can be predicted by the tree canopy cover. 

 

2.5 Recommendations  

Unlike most cities, Lexington does not show a significant relationship between canopy cover and 

median income inside the city as a whole. However, inside New Circle Road we did find a 

significant relationship.  We believe the statistical insignificance inside the Urban Service 

Boundary area as a whole is due in part to the high volume of horse and other farms in the outer 

census tracts. The Bluegrass is considered the horse capital of the world, and land values can be 

extremely costly. As a result, farmers generally aim to increase pasture area by clearing as much 

land as possible. In addition, housing developments in these outer tracts are fairly recent, with 

many trees being planted only a few years ago. Diminished soil quality in combination with poor 

maintenance (Chapter 4) is likely another cause for low canopy cover. Census tracts inside New 

Circle Road had the highest density and distribution of canopy cover, with a maximum of 45.2%. 

While this is above the standard target of 40% (Hawkins 2009), city-wide rates were much 

lower, with minimum canopy cover of only 5.9%. 
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We recommend that the Lexington-Fayette Urban County Government provide more focus on 

improving the city’s canopy cover, especially inside New Circle Road. This not only means 

planting more trees, but also providing more options for all ends of the socioeconomic spectrum.  

This could be accomplished through government aids to low-income homeowners such as 

financial assistance or community programs. Areas with limited canopy cover should be 

addressed first, while canopy hotspots should be examined for their successful practices. Chevy 

Chase is one of these outliers, with far higher canopy cover that could be used as a template for 

other neighborhoods. Additionally, we recommend Lexington invest in Laser Imaging Detection 

and Ranging system (LIDaR) to better determine the city’s canopy cover. LIDaR can produce 

statistical measurements of many geological properties as well as create precise topographical 

maps using optical remote sensing. LIDaR systems are accurate up to a few centimeters, 

allowing for extremely detailed inventories. It can not only be used to assess trees, but also 

differentiate classes of land cover from one another such as scrubland or crops. Using LiDaR 

would provide extremely accurate data with minimal time and effort. Nashville used this 

technology to obtain their canopy cover assessment of 47%, along with many other cities around 

the nation (Graham and Hanou 2010). A more accurate assessment of the city’s canopy cover 

will allow for better planning towards at-risk areas while promoting city-wide awareness of the 

value of urban trees.  Acknowledging the city’s relationship between median income and canopy 

cover can help aid in the future development and management plans of the city. Lexington must 

not only improve its canopy cover by planting new trees, but it must also maintain and keep 

these trees alive.  
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Chapter 3: General Assessment of the 
Effectiveness of Reforest the 
Bluegrass 
 
Urban Reforestation Consulting Firm Ben Cocanougher, 
Patrick Hayes, Naomi Martinez, and Tyler Miller  
 

 

3.1 Introduction 

A recent report by the U. S. Environmental Protection Agency (EPA) estimated that over 55% of 

United States waterways are impaired and not suitable for aquatic life (US Environmental 

Protection Agency, 2013.)  Lexington, Kentucky has been highlighted as one of those areas due 

to an outdated sanitary sewer system that leads to poor stream water quality by comingling 

sewage and stream water that overflows and runs off into streams. This is evident by the EPA’s 

consent decree filed in January, 2011 (The US EPA v LFUCG, 2011). As a result of the decree, 

Lexington Fayette Urban County Government (LFUCG) is required to improve their water 

conditions and increase conservation efforts (The US EPA v LFUCG, 2011). LFUCG has a long 

way to go in correcting Lexington’s water system; however, significant improvements have been 

made in recent years, even before the EPA consent decree forced the issue. One of the most 

promising and notable of such efforts is the Reforest the Bluegrass program.  

 

Reforest the Bluegrass is a LFUCG program whose goal is to plant seedlings along riparian areas 

that will eventually grow into mature forests functioning effectively as riparian buffers. In 

existence since 1999 and funded and operated by the LFUCG, this program is volunteer driven, 

and has saved the government hundreds of thousands of dollars in free labor. To date, Reforest 

the Bluegrass has resulted in the planting of more than 100,000 tree seedlings in more than 175 

acres of floodplains, involving more than 10,500 volunteers (Urban Forestry, 2013). These trees 

are intended to improve the stream water quality by functioning as healthy forested riparian 

systems.  
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Riparian buffers are an important part of stream health and are classified as the zone along the 

stream banks where soil and water actively meet.  A riparian zone width of approximately 25 

feet for stream banks with slopes less than 15 percent is recommended (Agouridis et al., 2010). 

These riparian zones have been proven to improve stream water quality, minimize runoff of 

pollutants into streams, stabilize stream banks and provide improved habitat for wildlife 

(Agouridis et al., 2010).  

 

Reforest the Bluegrass has been a very successful program in terms of trees planted along the 

riparian areas. Since its inception in 1999 with the planting of 35,000 trees at Coldstream Park, 

Reforest the Bluegrass has been recognized in several magazines and has received multiple 

awards. Most notably, in 2009 Reforest the Bluegrass won both the National Arbor Day Award 

and the Project of the Year Award from the American Public Works Association. The main goals 

of this program include improving stream water quality and minimizing erosion and runoff into 

stream water while simultaneously improving the aesthetic value of Lexington’s public parks. 

However, there remains a critical question: How are these sites meeting these goals in the years 

following planting? 

 

Reforest the Bluegrass is largely driven by volunteer efforts; no resources are available to 

monitor the success of the reforestation efforts in the years after planting. Yet, data on the health 

of the trees and the function of the riparian buffers is essential for making decisions for the future 

success of the program. Obtaining data on the status of the reforested sites will ultimately 

provide information to help the program realize the goal of restoring riparian buffers in Fayette 

County. 

 

This project was designed to provide an initial assessment of the success of the reforestation 

efforts. Working in six of the twelve Reforest the Bluegrass sites, tree species composition and 

tree health, soil quality, and water quality were measured to quantify the effects of reforestation 

on each site. The quantitative information provided here will provide a baseline from which to 

evaluate success of the program in the future. Most importantly, it will determine whether the 

reforestation efforts are improving the water quality of the streams and improving the riparian 

ecosystem.  
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For each parameter studied there was a corresponding hypothesis. We hypothesized that tree 

health would increase with increasing site age as trees became established in the years after 

planting. We further predicted improvements to soil physical or chemical characteristics 

resulting from the aerating effects of tree roots. In addition, we hypothesized that reforestation 

would have positive impacts on water quality by increasing water uptake, reducing streamflow, 

and serving as a filter for excess nutrients exported to the stream. We based this hypothesis on a 

long term land-use study conducted from 1952-2002 by Malony and Weller (2011), in which 

researchers found that sites that had been used for agricultural purposes in 1952 and forested in 

2002 had lower nitrate export in the stream channel and greater  macroinvertebrate diversity in 

forested sites compared to agricultural or developed sites (Malony and Weller, 2011). 

 

 

3.2 Methods 

Site Selection:  

Due to time and funding constraints, as 

well as site-specific variables needed to 

test our hypotheses, we selected a subset 

of Reforest the Bluegrass sites for our 

study. Sites were selected based on 

dispersal within the Lexington area and to 

provide a range of planting dates between 

1999 and the present.  To be suitable for 

our study, it was also imperative that all  

the sites have the reforestation planting  

area along both sides of a stream channel.  The sites that were selected are as follows: 

 

• Coldstream Park-Planted in 1999 

• Wellington Park- Planted in 2002 

• Veterans Park- Planted in 2003 

• Mary Todd Park- Planted in 2006 

• Jacobson Park- Planted in 2008 

• Ribbon Park- Planted in 2010 

Figure 3.1. This map shows the distribution of all Reforest the 
Bluegrass reforestation sites. Blue balloons represent parks 
we studied and red balloons represent parks we did not study.  
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Tree Measurements: 

Tree species composition at each site was determined using the Point-Center Quarter Method, 

which entails sampling along a transect.  We chose this method due to time constraints and the 

relative accuracy of the method despite its simplicity.  May and Penfound (1967) found little 

difference in using 30 versus 60 points to sample trees in a forest that was 300ft by 1,000ft. 

 

At each site, 100 meter transects were established. Measurements were taken every 20 meters for 

a total of six points per transect, where each point was divided into four quadrants. Two trees 

were measured in each quadrant: the closest tree with a diameter at breast height (DBH) of 2.5-

10 cm and the closest tree with a DBH greater than 10 cm. For each tree sampled, the DBH, 

distance to the center point, tree species, and tree health were recorded. Tree health was 

measured as a general observation on a scale of 1-4, with 1 representing a dead tree and 4 

representing a perfectly healthy tree. Criteria for unhealthy trees include missing major branches, 

insect infestation, splitting bark, wood rot, and other similar characteristics reflecting tree 

damage or impaired health. Data were entered into a PCQM calculator to determine the total 

stem density and basal area along with the relative stem density and basal area for each species 

(Mitchell, 2001). 

 

Soil: 

Soil cores were collected throughout the entire length of each reforestation site. Samples were 

collected by inserting a soil probe 10 cm into the soil. When the soil was extracted, the organic 

layer was removed and the remaining sample was placed into a collection bag. Multiple cores 

were taken within each grid to form a single composite soil sample, which was mixed and then 

analyzed as one sample. Each site produced four separate composite samples. Soil samples were 

sent to the University of Kentucky Regulatory Services, where they were analyzed for pH, 

nutrients (P, K, Ca, Mg, and Zn), total carbon, total nitrogen, percent organic matter, and soil 

texture.  

 

Additionally, soil compaction was measured with a penetrometer at three different locations 
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at each site both inside and outside the reforestation area. This was done by estimating the 

perimeter of the reforestation zone and measuring three meters outside and at an adjacent 

location three meters inside the reforestation area.  Penetrometer measurements were taken by 

inserting the tip of the penetrometer into the soil 3 inches and 6 inches by applying downward 

pressure. When completing penetrometer readings, it is crucial that only one individual operates 

the penetrometer for all sites to ensure uniformity of the measurements. Data viability from 

penetrometer readings is based on the handling of the meter; therefore, it is only beneficial as a 

comparative measurement. 

 

We did not take any official measurements of invasive species; however in our field work we 

became intimately aware of their prominence. We thought it was important to address the issue, 

so we made general observations as to presence of the most frequently occurring invasive 

species. We narrowed this down to two main species: Euonymus fortunei (wintercreeper) and 

Lonicera maackii (Amur honeysuckle). During our field work, we made notes of the invasive 

species present. When we had accomplished all our field work at a given site, the group would 

go over our notes and agree on a rating for each of the two most common invasive species and a 

category for all other invasive species, including Pyrus calleryana (Bradford pear) and Conium 

maculatum (Poison hemlock).  We rated a site on a scale of 0-5, with 0 implying that we did not 

find that species anywhere in the site and 5 implying that species had overrun the site and was 

out-competing the trees. This is not an official measure, yet it gives an indication of an important 

issue in the reforested sites.  

 

Water: 

Water samples were collected from 

upstream of each reforested site and at the 

far downstream reach of each reforested 

site for analysis of a variety of water 

quality parameters. Each sample was 

collected in a clean plastic laboratory 

bottle. To collect the sample, the bottle              

was placed into the middle of the stream  

Figure 3.2.  This picture of Wellington Park is representative  
of the reforestation sites. It depicts the approximate stream 
location and the upstream and downstream sampling locations.  
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and held approximately mid-depth until the bottle was filled. Figure 3.2 illustrates where 

upstream and downstream water samples were taken. The blue line represents the stream, 

showing flow direction. The X’s represent where the upstream and downstream water samples 

were collected. Once all samples were collected they were labeled and sent to the laboratory for 

analysis of conductivity, phosphorus, nitrate, chloride, sulfate, TOC (total organic carbon), 

turbidity, and alkalinity. Of these parameters, those for which we found significant differences 

between upstream and downstream samples are discussed in the results section. Parameters that 

were found not to vary significantly are presented in Appendix B. Additional water samples were 

collected to assess the presence of total coliform within the stream. The LaMotte sampling 

method was used when assessing total coliform levels (Cleveland, 1998). Two 100 ml water 

samples were collected at each site; one taken directly upstream of the reforested area and the 

other toward the downstream end of the reforested area. In the laboratory, one ml of each sample 

was deposited in a Petri dish and placed into the incubator at 100oF. Approximately 72 hours 

later, coliform forming units in each Petri dish were counted by two group members to ensure 

validity and consistency of results. 

 

To measure macroinvertebrates, four leaf litter bags were placed within each of the reforested 

sites. We divided each site into halves giving us an upper portion of the stream which had a leaf 

litter bag just above the half-way point of the reforested site and another bag at the top of the 

reforested site. The same applied to the downstream half of the site. There was a leaf litter bag 

just past the halfway point of the site and another bag at the bottom of the reforested site. The 

litter bags were set out for four weeks before they were collected. The bags were immediately 

frozen to preserve any species present and prevent degradation of the specimen. We then counted 

and identified the macroinvertebrates that were present in each leaf litter bag. Some of the sites 

had bags missing and some of the bags where washed upon shore due to the high rain events; 

these bags were noted in the data. Once we had identified all the macroinvertebrates in the leaf 

bags, we calculated the Tier 3 biotic index for each site using the Hilsenhoff tolerance values for 

each species. The Hilsenhoff method accounts for the species relative tolerance to organic 

pollution, which we were most interested in due to the high total coliform levels we had 

measured (Behar, 2004).  According to this method, a biotic index below 4.5 indicates a non-
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impacted stream, while a value over 7.0 indicates a stream that is severely impacted (Behar, 

2004).  

 

Statistical Analysis 

Differences in measured parameters between outside or inside the reforestation areas (for soil) or 

upstream and downstream (for water) were analyzed using paired t-test analysis.  Significance 

was evaluated at p<0.05. 

 

 

3.3 Results and Discussion  

Conducted over a single semester, our study was aimed at producing an initial evaluation of the 

environmental conditions in the Reforest the Bluegrass reforestation sites. Since there are no 

previous data on these sites, we were unable to draw many clear conclusions at this time.  

However, some of the results suggest environmental improvements that follow the goal of this 

riparian reforestation project. These are discussed below while the remainder of our data can be 

found in Appendix B. We hope that future studies will use and expand upon our data, which 

provide invaluable background information from which changes in the environment can be 

measured. Our results are organized into three main categories based on the parameter type being 

analyzed: (1) vegetation, including trees and invasive species, (2) soil compaction, and (3) water, 

including nutrients, total coliform and macroinvertebrates. 

 

Vegetation: 

The purpose of the tree inventory was to estimate the stem density and basal area of trees greater 

than 2.5 cm DBH in the reforestation areas, along with the relative density and basal area by 

species.  We found that stem density ranged from ~350-1900 stems per hectare, with Mary Todd 

Park having by far the greatest stem density (Figure 3.3). Aside from Mary Todd Park, the 

remainder of the parks all fell between 350-800 stems per hectare.  
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Figure 3.3. This graph above depicts the estimated stem density of the reforested sites in 
stems/hectare. The stem density is shown for each reforested park with the year the trees were 
planted. The blue line shows the stem density for a mature forest at 360 stems per hectare. 

 

These data demonstrate that there are a substantial number of trees surviving in the reforestation 

sites. The differences between sites can be attributed to differences in tree planting space and tree 

survival rates. The very high stem density in Mary Todd Park was surprising. In our 

conversations with people present at the Mary Todd planting day, we learned that the trees were 

planted significantly closer that year compared to other events, which could account for some of 

the disparity in stem density between this and the other sites. Furthermore, a mature riparian 

floodplain forest stem density should be around 360 stems per hectare, which all of these 

plantings tend to be above (NRCS). We suggest that Coldstream has the second lowest stem 

density because it is the oldest reforestation site, and as such has undergone natural self-thinning 

as it matures.  

 

For basal area, we found that all the parks, with the exception of Ribbon Park, had a basal area 

between 4 and 8.5 m2/hectare. Ribbon Park had the lowest basal area with less than 1 m2/hectare. 

While Mary Todd still had the highest basal area, it was no longer the site that stood out. Ribbon 

Park had significantly less basal area than all the other reforestation sites. This is likely because 

the trees at Ribbon Park are more spread out (lower density of planting). It is also the youngest 

of the reforested sites measured and the trees on this site have not had time to mature to a size 

big enough for our measuring method. We measured only trees with a diameter at breast height 
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greater than 2.5 cm; Ribbon Park had many trees that were less than 2.5 cm DBH, so they were 

not measured and this is reflected in the results.  

  

 
Figure 3.4. This graph shows the estimated total basal area of each reforested area m2/hectare. The 
basal areas are given for each reforested park location and show what year each park was planted.  

 

We anticipated the presence of invasive species at our 

sites. Every site we studied had some invasive species 

present; the most obvious ones were Euonymus 

fortunei (wintercreeper) and Lonicera maackii (Amur 

honeysuckle), which were present at most of the sites 

in some capacity. We made general observations of 

which species were found and gave a general rating 

for how abundantly present they were (Table 3.1).                  

Overall, Jacobson Park and Ribbon Park contained the       

least amount of invasive species. This is important                   

because they are the newest of the reforest sites studied. Coldstream and Wellington Parks are 

the oldest of the parks studied, and they had the most invasive species. This correlation is likely 

due to the amount of time the older sites have had to develop an issue with invasive species.  
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Figure 3.5. This picture was taken from 
Wellington Park and shows the prominence of 
the common invasive, Amur honeysuckle, in 
the reforestation area. 
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Table 3.1. This table illustrates general observations regarding the presence of invasive species in the reforestation 
areas. Scale is 0-5 with 0 being no invasive species present and 5 being nothing but invasive species present. 
 

Coldstream Wellington Veterans 
Mary 

Todd 
Jacobson Ribbon 

Year 

Planted 
1999 2002 2003 2006 2008 2010 

Amur 

honeysuckle 

(Lonicera 

maackii) 

3 4 2 2 1 1 

Winter 

creeper 

(Euonymus 

fortunei) 

3 1 2 2 0 0 

Other 2 0 1 1 0 0 

  

Soil: 

Soils in the six study sites were all silt loam texture, which is typical of soils in the Inner 

Bluegrass Region.  Consistent with our hypothesis, soil compaction inside the reforest areas was 

significantly lower than that immediately outside the reforestation areas (p=0.0002; Figure3.6). 

The average compaction outside the reforestation zones was approximately 200 pounds per 

square inch (PSI), while inside the reforestation zones the compaction was approximately 100 

pounds per square inch. Lower soil compaction was found inside each of the reforestation sites 

measured. 
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Figure 3.6.This graph depicts variation between compaction levels of the reforested sites in pounds per 
square inch (PSI). The large graph shows the average compaction levels inside and outside Reforest the 
Bluegrass sites while the smaller graph shows the compaction levels at each park. P value= 0.0002 

 

Lower soil compaction within the reforested sites compared to outside may be due to decreased 

foot travel as well as less large equipment being driven over the areas.   In addition, the actions 

of tree planting and tree growth may themselves have reduced soil compaction on these sites.  

Soils that are compacted (>300 psi) are less able to absorb rainfall, increasing runoff and erosion 

into streams (University of Minnesota Extension, 2001). Furthermore, research indicates that 

roots are unable to grow and penetrate soils that have penetrometer readings above 300 psi 

(Gugino et al., 2009). While none of the soils had compaction as high as 300 psi, the lower 

compaction measurements in reforested sites is an indication of improved soil conditions that 

may result from the presence of trees. 

 

Our soil analysis did not reveal any other significant differences inside and outside of the 

reforestation sites. However, we did gather large amounts of invaluable data that can be utilized 

in future research; these data can be found in Appendix B. 
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Water: 

Our research led us to the hypothesis that the reforestation along riparian buffers would lead to 

improved water quality.  Since water quality is one of the main issues currently facing 

Lexington, Kentucky and improvement of surface water quality is one of the major purposes for 

the reforestation efforts along Lexington’s streams, we hypothesized finding measurable 

differences of water quality that could be attributed to the reforestation efforts. We found some 

parameters with significant differences between the upstream and downstream water samples; 

however the effects were slight and will require further studies. Yet, these results imply an 

improvement in the water quality as the stream water moves through the reforested riparian area. 

  

Nitrate levels showed a decreasing trend from upstream to downstream sampling (p=0.07; Figure 

3.7). This decrease in nitrate, found at four of six sites, may be attributable to the filtering 

function the riparian buffer creates. Nitrate is often associated with agricultural fertilizer and can 

easily runoff in heavy rainfall events. On the Coldstream site, there is a row crop corn field 

adjacent to the reforested area. The nitrate levels on this site are much higher than other sites and 

most likely have a direct relation to the nearby agricultural land use.   

 
Figure 3.7 This graph shows nitrate concentrations in stream water collected above and 
below the reforestation sites. The maximum concentration for safe drinking water is 10 
mg/L. P= 0.07 
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We found a statistically significant decrease in turbidity between upstream and downstream 

samples (P= 0.028, Figure 3.7). In all six of the study sites turbidity was lower in downstream 

samples compared to upstream.  

 

 
Figure 3.8 This graph depicts the turbidity levels the stream water upstream and downstream    
of the reforestation areas. P= 0.028 
 

 

Mary Todd Park had much higher turbidity than the other sites, which could possibly be caused 

by the limited meandering of the stream compared to the other sites. Overall, these results agree 

with our hypothesis that turbidity would decrease as the water meandered through the 

reforestation area. These results are significant for the health of the riparian ecosystem because 

turbidity strongly affects the ability of the stream water to support aquatic life. Waters with high 

turbidity are generally poorly suited to accommodate aquatic species, which are indicators of 

healthy aquatic ecosystems (US EPA, 2012).  
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Figure 3.9 Manhole at Veterans 
Park, ~100 feet from stream. 

 

Total coliform, a measure of both fecal coliform and E. 

coli, is of special interest due to the failing joined 

wastewater and sanitary sewer systems in Lexington that 

suffers from frequent overflows during high rain events 

and flows directly into many of our streams.  At both 

Veterans Park and Wellington Park there are manholes 

near the streams that showed evidence of overflow 

during high rain events, illustrated in Figure 3.9. 

According to the EPA, limits for safe drinking water are 

zero CFU’s per 100 ml water and for safe primary water 

contact (swimming, wading, fishing) the maximum limit 

is 100 CFU’s per 100 ml water (US EPA, 2012). 

 

 

 

 
Figure 3.10 This graph illustrates the levels of total coliform in stream water. Total coliform 
levels include E. coli and fecal coliform. P= 0.06 
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Total coliform in Lexington’s streams are much higher than is permitted by the EPA’s safe water 

standards. The decrease in total coliform between upstream and downstream locations suggests a 

trend of decreasing total coliform as the water travels through the reforestation area. This finding 

requires further testing. Some interesting things to note include Veterans Park, which had the 

highest total coliform with 72,000 CFU’s/100ml sample and is also the location where the 

picture in Figure 3.9 was taken.  Jacobson Park had a level near average for all the parks, yet that 

number still measures around 50,000 CFU’s per 100 ml and that water flows straight into 

reservoir that is Lexington’s back up water supply (Business Wire, 2011). 

 

 

Macroinvertebrates: 

Our hypothesis was that macroinvertebrates would be limited in their survival in these streams 

due to the low quality waters. We measured this parameter last, after having completed all the 

water samples. As such, we thought the low quality water, especially in regards to E. coli 

content, would make for poor habitat for macroinvertebrates. A stream with a biotic index value 

below 4.5 is considered non-impacted, meaning that macroinvertebrates intolerant to pollution 

can survive in the stream (Behar, 2004). A value above 7.0 classifies the stream as severely 

impacted and only suitable to organisms that have a high tolerance to pollution. 

 

 However, we found macroinvertebrates 

throughout the stream, proving our 

hypothesis incorrect. The 

macroinvertebrate guide used to 

calculate the biotic index indicates each 

of our six stream sites were non- 

impacted (Figure 3.11).  

 

 

 

 

  

Figure 3.11 This graph shows the biotic index values of 
the reforestation sites. A biotic index value below 4.5 
classifies the stream as non-impacted   
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3.4 Conclusions  

This project serves as a preliminary study to provide baseline data on the success of the LFUCG 

Reforest the Bluegrass reforestation sites.  In general, the study determined that the species 

composition and tree health were as predicted. Sites where trees have had more time to mature 

did display characteristics of maturing forest stands; however, younger sites do have great 

potential to grow into healthy mature trees. While information on the species composition of the 

initial planting was not available, the species diversity on each of the sites was impressive. It 

seems as though many of the trees that were initially planted on each site have had successful 

growth and are on their way to becoming a healthy mature riparian forest. 

  

Additionally, we found that the soil quality had been positively impacted because of the 

reforestation. Soils were significantly less compacted within the reforested sites than soil outside 

of the riparian area. More pore space in the soil allows for adequate root access to oxygen and 

water for sustainable growth.  

 

We also demonstrated that turbidity, nitrate, and E. coli concentrations were lower downstream 

within the reforestation sites compared to upstream of the plantings. As hypothesized, the 

riparian reforestation sites appear to act as a filter of suspended solids and nitrate levels. This 

occurs due to the tree roots providing barriers to runoff that would flow directly into the stream 

without their presence. 

. 

 

3.5 Recommendations  

The most important recommendation from our study is that there be a follow-up study in future 

years to evaluate the changes in the reforest sites as the trees mature. This would give more 

conclusive data as to the effectiveness of the reforestation efforts to improve stream water quality 

and minimize erosion and runoff into the streams. Our work provided a plethora of data that will 

be invaluable in the future as a comparison to see how these sites have changed over time.  
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That being said, we have some specific recommendations for those who undertake the follow up 

project. The biggest factors that limited our projects accomplishments were time and resources. 

These factors are not likely to change for future Capstone projects so the biggest advice for 

future students is to dive in full force from the very beginning and hone your efforts exactly 

where you expect to find the best results. The time of year was also an obstacle, as completing 

field work in winter and early spring proved to be difficult and limited our study parameters. 

Also, identification of young trees (aged three to fourteen years) during this time of the year is 

extremely difficult. As such, we were unable to identify down to the exact species, merely to 

genera (oaks, maples, etc…). If future groups could complete their study in non-winter months, 

when the trees had leaves, tree identification data could be more thorough. We would also 

recommend sampling water temperature then, as tree canopy cover would provide shade to the 

streams, which improves water quality as well (A Citizen’s Guide to Understanding and 

Monitoring Lakes and Streams, 1999). 

 

Overall, Reforest the Bluegrass is an immensely successful program in many aspects. We highly 

recommend the continuation of this program. We were particularly impressed by the utilization 

of the yearly reforestation planting as an opportunity to educate the volunteers as to the 

importance of trees and urban forests. We would recommend expanding upon this idea by also 

focusing on the importance these trees serve as riparian buffers to improving water quality so 

that private landowners might be encourage to implement their own riparian buffers.  

 

Finally, it is imperative that a plan be made to handle the invasive species present in the 

reforestation areas. All of the parks we studied had invasive species present, and the older parks 

tended to have more of a problem with invasive species than the younger parks. This problem 

will continue to grow with each new park that is reforested. This program suffers from a lack of 

funding, yet this can be overcome by further utilizing the large volunteer base this program has 

already accumulated to handle the invasive species situation. As will be discussed in Chapter 6, 

Mountain Maple Consulting found that volunteers were willing to pull invasive species as part of 

their volunteer work. Their study also found that the best time for volunteer events was in the 

spring, with fall coming in second. Since the Reforest the Bluegrass already has a large volunteer 

event every spring, it seems likely that they could organize a follow-up event in the fall to re-
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visit a reforested site and pull the invasive species that have grown rampant. This would greatly 

benefit the reforested sites, and provide a great way to utilize and expand upon Reforest the 

Bluegrass’ volunteer base to improve Lexington’s urban forests.  
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Chapter 4: Relationship between soil quality and tree health 
within Lexington 
  
Sand County Consulting: Marley Allen, Cannon Applegate, Christine Buschermohle, Shane Kelley 
 

4.1 Introduction 

Urban forests provide tremendous value to the urban communities and ecosystems in which they 

are found. Urban forests across the United States are estimated to contain 3.8 billion trees 

(Nowak et al., 2007). Yet this value is so much more than monetary. To know the true value of 

our urban forests one must understand the functions they perform. Urban forests can influence 

climate and energy use, air and water quality, noise and wind abatement, wildlife and 

biodiversity, and can help to remediate soil quality in landfills and contaminated areas (Westfall 

et al., 2009). Yet, across the nation we have seen a decline in urban forest cover due to tree 

senescence, extreme weather events, lack of replanting lost trees, poor management practices, 

and poor construction practices. 

 

While studies evaluating tree health in urban forests often focus their research aboveground, soil 

quality has a very significant role in the health and life-span of urban trees and should receive 

similar attention (Westfall et al., 2009). Soil is much more than just an anchor medium for tree 

roots. It also supplies trees with water and nutrients and provides habitat for the soil community 

which serves the function of organic matter decomposition and incorporation. Soil in urban 

ecosystems often comes from off-site, leading to several attributes of urban soil environments 

that can limit tree lifespan.  Soils low in organic matter can slow the percolation rates of water 

and can create what is known as the “bathtub effect”(pers. comm.,  Dr. Tom Kimmerer, 

Consulting Forester, 1/17/2013). This is basically when the roots rest in water and rot. Coupled 

with low soil organic matter, urban soils are often highly compacted, which can slow the 

penetration of water leading to surface runoff while adding to the impermeability of the urban 

ecosystem. Lack of soil organic matter also confers low nutrient availability, and nutrient 

deficient soils can also contribution to a reduction in the lifespan of trees within our urban 

forest.”(pers. comm.,  Dr. Tom Kimmerer, Consulting Forester, 1/17/2013). 
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Lexington has great soils and a climate that can support tree growth.  Even so, the 22% tree 

cover found in Lexington (Ch. 2) is low compared to 38% in Cincinnati and 47% in Nashville 

(Ch. 2). Why is there such a large difference forest cover in these nearby cities? One reason may 

be that expanding suburbanization in Lexington has led to poor soil quality for growing trees. 

Thus, there is a need to examine the factors that may be contributing to poor tree health in 

Lexington. 

 

To evaluate urban tree health in comparison to soil quality, we assessed soil and street tree 

conditions within portions of eleven medians constructed between 1939 and 2001 throughout 

Lexington. Median ages were based on the mean age of homes in that census track. By studying 

medians, we felt that we would gain information that could help future construction and tree 

management practices. We hypothesized that the declining health of our street trees was at least 

partially due to heavy compaction of soil during the construction process, and the incorporation 

of fill soil lacking in soil organic matter. We further hypothesized that soil in newly constructed 

areas, because it contains less organic matter, would also have lower nitrogen concentrations 

than those in areas that have been established for many years. This is due in part to the practice 

of removing the topsoil to reach strata better suited for the construction of homes, businesses, 

and roads.  In these eleven medians we conducted a tree survey in which we recorded species 

composition, tree diameter at breast height (DBH) and evaluated overall health of trees.  We 

evaluated soil organic matter, texture, compaction, and bulk density and measured a suite of 

nutrients including nitrogen, potassium, phosphorous, as well as soil pH.  

 

 

4.2 Methodology 

Our assessment began with determining the medians that we felt provided the best representation 

of the entire urban forest. We assessed management practices and examined approximately 

1200’ lengths of eleven medians in Lexington, representing different eras of construction (Table 

4.1). Once our medians were chosen, we obtained three soil samples from each of our 11 sites. 

Each sample was comprised of 6 T-bar soil probes to a depth of 15 centimeters. These samples 

were sent to the University of Kentucky’s Division of Regulatory Services where they were 
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tested for soil texture, pH, P, K, Ca, Mg, Z, total N and total C and organic matter content. Soil 

compaction was measured with a penetrometer in pounds per square inch (psi). We measured the 

psi needed to reach 4, 8, and 12 inches in depth.We collected additional soil samples to calculate 

bulk density. These soil samples were weighed and then dried at 105°C for 72 hrs. After drying, 

we recorded the weight again and calculated bulk density. To assess tree health we conducted a 

tree survey at each location where we evaluated the species composition as well as condition of 

trees within our research sites. During this process we noted obvious features such as damaged 

trees due to mower impacts, mulch volcanoes, and areas where trees had been lost and/or 

replaced. We devised a classification system for tree health based on a quantitative 1-5 scale 

where 1 = good health and 5 = dead. In order to determine the area, we measured length and 

average width of each median by using a measuring wheel.  Finally, we also measured and 

recorded the diameter at breast height (DBH) of all trees within our areas of interest. We used 

regression analysis to determine the statistical significance of the relationships among key 

variables, evaluated at p<0.05.  

 

4.3 Results and Discussion 

The results of the tree survey 

conducted at each of the 11 median 

sites (Table 4.1), revealed an 

association between the average 

width of the median and tree health 

(Fig 4.1). The larger medians had 

relatively better tree health, and 

health decreased as the width of the 

medians decreased. Medians with 

less than a ten foot width had the 

poorest tree health, with an average health of 2.95. The three medians with the greatest width, on 

the other hand, were over 30 feet wide had an average tree health of 1.77.  Wider medians give 

tree roots more room to expand and contain more soil that could allow trees to gather more 

nutrients, which could lead to better overall tree quality.  
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Figure 4.1. This figure depicts the health compared to the median width. 
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Table 4.1. This table depicts the tree information gathered during the survey of the medians. 

Median Name Year 
Constructed 

Age of 
Medians 

Mean 
Tree 

Health 
(1-5) 

Trees Present Percent 
Composition 

Mentelle Park 1939 74 2.0 Oak 26.5 
    Maple 23.5 
    Pine 17.7 
    Redbud, Black Walnut, 

Persimmon, Yellow Poplar, 
Magnolia, Sweet Gum 

32.4 

Richmond Old 1943 70 1.5 Oak 88.7 
    Sycamore, Maple 11.3 
South Hanover 1948 65 1.7 Maple 54.8 
    Oak 11 
    Pine, Yellow Poplar, 

Persimmon, Bradford Pear, Ash, 
Magnolia 

34.3 

Cherokee Park 1955 58 2.5 Oak 100.0 
Lafayette 1955 58 2.5 Maple 74.7 
    Sycamore 12.8 
    Hemlock, Oak 12.8 
Transylvania 
Park 

1959 54 1.7 Sycamore 40.3 

    Oak 37.1 
    Maple 19.6 
    Redbud, Hackberry 3.2 
Tates Creek 1964 49 1.4 Oak 65.3 
    Maple 22.5 
    Yellow Poplar, Kentucky 

Coffee, Black Locust 
12.2 

Richmond New 1964 49 2.0 Bradford Pear 100.0 
Lansdowne 1967 46 1.7 Bradford Pear 61.1 
    Sweet Gum 22.2 
    Yellow Poplar 16.7 
Beaumont 1996 17 3.5 Oak 55.0 
    Maple 45.0 
Southpoint 
Drive 

2001 12 3.0 Bradford Pear 90.9 

    Dogwood, Spruce 9.1 
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Analysis of the relationship between 

the percent of soil organic matter 

(Fig. 4.2) and the median age 

revealed a significant association 

between the two. In the oldest 

median, Mentelle Park, the percent 

of soil organic matter was nearly 

twice the amount of the two 

youngest medians, Southpoint and 

Beaumont Circle. As with percent 

organic matter, there was also a 

strong association with nitrogen and 

median age (Fig. 4.3). The total 

nitrogen in the soil generally 

increased with median age. Because 

of increased nitrogen and organic 

matter in the older medians, there is 

a greater chance of increased growth 

of the trees. 

 

Despite the strong relationship 

between median age and soil 

organic matter, there was no 

significant relationship to the 

average tree health of each site. The 

same is true for total nitrogen and all 

other soil nutrients that were tested. 

Though the median sites varied significantly in average tree health, overall, our study did not 

reveal a direct association between soil nutrients and tree health.  
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Figure. 4.2. This graph depicts the average percent of organic matter 
compared to the median age 

Figure 4.3. This graph depicts the total percent nitrogen compared to median 
age. 
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However, a regression analysis 

revealed a highly significant 

relationship between the age of 

the median and the mean tree 

health (Fig. 4.4). Younger 

medians generally were found to 

have poorer tree quality, and tree 

quality generally increased as the 

age of the median increased.  

 

A regression analysis revealed 

that the proportion of damaged 

trees increases as the age of the 

median decreases (Fig 4.5), 

which does suggest that, 

generally, older medians have 

less damage. Beaumont had the 

highest proportion of damaged 

trees, with 75% damaged. The 

median site at Beaumont was 

characterized by mulch 

volcanoes, no tree guards, and a 

high amount of damage. In 

comparison, Tates Creek had only 

10.2% damaged trees. Though the 

areas surveyed on Tates Creek 

and Richmond Road New were the same age, when comparing the two sites, the percent of trees 

damaged was almost six times greater on Richmond Road New. This discrepancy appears to be 

y = -0.0235x + 3.2714 
R² = 0.530824 

P = .0110 

0
0.5

1
1.5

2
2.5

3
3.5

4

0 20 40 60 80

Av
er

ag
e 

H
ea

lth
 (1

=g
oo

d,
 5

=b
ad

) 

Median Age (years) 

Figure. 4.4. This figure depicts the average median tree health on a 1-5 scale 
compared to the median age. 

y = -0.5889x + 69.198 
R² = 0.353474 

p = 0.05 

0
10
20
30
40
50
60
70
80

0 20 40 60 80

Pe
rc

en
t o

f D
am

ag
ed

 T
re

es
 

Median Age (years) 

  

Figure 4.5 This figure depicts the percent of damaged trees compared to the 
median age 
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management related. On Tates Creek, 81% of trees surveyed had tree guards; 81% of trees also 

had an appropriate amount of mulch, around two to four inches (Glen 2012). In comparison, 

Richmond Road New had no guards or mulch. The lack of mulch and guards on Richmond Road 

New led to extensive mower damage because there was nothing to protect the tree.  

 

4.4 Conclusions  

As the understanding of the importance of urban forestry to urban communities increases, 

awareness of the importance of understanding tree health and soil quality will also increase.  

With this comes the question of how to better manage urban trees.  The main problems found 

with the street trees in Lexington were (1) the soil quality, (2) median size, (3) management 

practices and (4) tree species selection.   

 

There is not much research out there about health of street trees in medians, and more research 

needs to be done. The factors to be further studied should be (1) the quality of soil being used, 

(2) the success rate of trees found on larger medians, (3) how the use of tree guards, proper 

mulching and better management effect tree health and survival, and (4) the survival rate and 

overall health of trees located in street medians.  

 

 

4.4 Recommendations 
 
Soil quality is important when it comes to any type of plant life being able to survive in an urban 

environment.  As seen from the results, the medians that contained a higher percentage of 

organic matter had larger and healthier trees.  Soils found in street medians constructed in recent 

years are typically composed of spoil left over from construction (Georgia Forestry Commission 

2002), which is not conducive to tree quality.  

 

From the results, it is shown that the trees that are found in the larger medians are in better 

condition than those found in smaller medians. The standard size of a median should be changed.  

To plant one row of trees in a median the minimum width should be 13 feet (City of Costa Mesa 
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2008).  Medians more than 25 feet wide can support two rows of trees, with an optimal width of 

40 feet (Georgia State Forestry Commission 2002).  

 

Maintenance and protection of the trees is also critical to the survival of the trees.  Protecting the 

base of a tree is very important to the tree’s health and survival. The first method is the use of 

tree guards around the base of the tree.  The most important criterion for the use of a tree guard, 

is to use material that will expand with the tree or leaves enough room for the tree to grow 

(Bloniarz et al. 2003).  

 

Proper mulching around a tree is another maintenance method to use. The proper mulching 

technique is the key to the survival of the trees.  The depth of the mulch should be between 2 to 3 

inches (Georgia State Forestry Commission 2002) and should be 6-12 inches away from the base 

of the tree (International Society of Arboriculture 2011). 

 

The final recommendation for having healthy median trees is to only plant species that will be 

able to survive well in an urban environment. Ash trees are a species that should not be planted 

due to the spread of the emerald ash bore. Another tree that should be avoided is the silver maple 

(Riha 2007).  This tree is a fast growing tree which makes for very weak and brittle wood which 

can be a problem during a storm (Riha 2007).  The tree also has a shallow root system that 

invades sewage pipes and is known for cracking sidewalks (Riha 2007).  The third tree species 

that should be avoided is the Bradford pear (Riha 2007).  This tree is like the silver maple as it is 

highly prone to splitting and cracking when it reaches maturity (Riha 2007).   

 

Specific recommendations for the Lexington Fayette Urban County Government to improve tree 

quality in the street medians are as follows:  

1. Using better soil in locations where trees will be planted.  Many medians have fill and 

other components from construction in them.  This soil has very low organic matter and 

makes it harder for the trees to be able to survive for many years.   

 

2. Install tree guards at the base of newly planted trees.  This would prevent damage to the 

base of the tree caused by mowers or weed whackers. Along with tree guards, it would 
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also be beneficial to place mulch around the base of the tree using the proper technique.  

As with tree guards, mulch would prevent damage from mowers and it would help with 

the holding of water during times of drought.   

 
3. Medians that will have trees planted on them should be a minimum of 13 feet wide.  This 

will allow the trees to have plenty of room to grow and greatly increase their survival 

rate.   

 
4. Plant tree species that are more prone to survive in urban environments. Species that are 

better able to handle a confined space, or water strain would be better suited for medians.  

Also, you do not want to plant tree species that are easily damaged in storms.  

These are all recommendations that would benefit and increase the survival rate of median 

trees found in Lexington.  The trees are the lungs of our urban environment and with the trees 

healthy then the city can be healthy.   
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Chapter 5: Lexington Residents’ Attitudes, Perceptions and 
Behaviors Towards Street Trees: Barriers and Motivators to 
Planting and Replanting 
Urban Forests Work: Kylie Schmidt, Eric Rego, Jansen Cunningham, Andy Lewis 
 

5.1 Introduction 

In the area between the sidewalk and the road (parkway), Lexington has more than 53,000 street 

trees of varying ages, sizes, and species, but they are also in various stages of health (Lexington, 

Kentucky Government 2013). Since 1979, it has been the abutting property owner’s 

responsibility to plant, replant, and maintain street trees (LFUCG Code of Ordinances: Chapter 

17B). Despite this ordinance, many homeowners are not properly maintaining their trees to the 

ordinance’s standards, and they are not adhering to the guidelines for proper species selection 

(Carman et al., 1985; Pers. Comm., John Saylor, Arborist Technician, April 8, 2013). This 

results in a multitude of issues that are not only eyesores and a wasted investment, but they can 

also be destructive and create safety hazards.  If a large tree is chosen for a space that is 

insufficient for its size, the trees roots can cause sidewalk and even pipe damage.  Choosing to 

plant a tall tree under power lines could eventually cause the lines to break and create a potential 

safety hazard.  Branches that are not pruned to the ordinance’s specifications can also create a 

safety hazard by making it difficult for drivers to see; dead limbs could also potentially fall and 

hit a driver or pedestrian (Lexington, Kentucky Government 2013).  

 

Besides poor maintenance and species selection, another major issue is that homeowners are not 

replacing their street trees after they fall or die.  While in 2012 the number of tree planting 

permits (285) exceeded tree removal permits (241), it is impossible for the two employees of 

LFUCG’s Urban Forestry Program to monitor every street tree (Pers. Comm., Tim Queary, 

Urban Forester, April 16, 2013). This is a critical issue because of the frequency of ice storms 

that Lexington has experienced.  These ice storms have claimed the lives of many of Lexington’s 

larger, more mature trees (Carman et al. 1985). These grandiose trees had been giving our streets 

character for more than 80 years and now an empty tree well is left to characterize the future. 

Have these ice storms scarred homeowners’ memory with fearful thoughts of street trees?  
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This is one of the many questions that needs to be answered if Lexington wants to maintain or 

even increase its aesthetic quality in the future.  

 

Street trees not only add character to our neighborhoods and city, they also soften the harsh look 

of urbanization and perform a variety of beneficial services to the environment and our 

communities. The ecological services performed by trees include the removal of air pollutants, 

lowering of air temperature, carbon sequestration, reduction in volume and rate of stormwater 

runoff, providing wildlife habitat, and phytoremediation of soils (Nowak and Dwyer 2007). 

Trees and street trees in particular, also provide a variety of community services that pertain to 

the residential areas where they are located. These social and economic benefits include 

enhanced property values, increased social ties, healthier patterns of children’s play, fewer 

property crimes, and reduction in traffic noise (Kuo 2003). In fact, a study conducted in Portland, 

Oregon found that on average, street trees added $8,870 to a property’s value (Donovan et al. 

2010). 

 

To fully understand the problem and develop solutions, it is important to know the complex 

history of the street tree ordinance in Lexington. In 1931, the first Comprehensive Plan for 

Lexington recommended that the city enact an ordinance that would make the municipality 

responsible for the planting and maintenance of street trees.  However, this recommendation was 

never solidified. In 1985, there were five divisions of the Urban County Government that were 

involved with street trees: Building Inspection directed the Landscape Screening Enforcement, 

which buffered unattractive land uses; the Division of Engineering was in charge of planting 

street trees; the Division of Planning enforced the Subdivision Street Tree Ordinance, which 

required street trees in new subdivisions; the Division of Parks and Recreation planned city 

plantings; and the Division of Streets and Roads removed street trees from the public right-of-

way (Carman et al. 1985). However in 2003, the Lexington-Fayette Urban County Government 

(LFUCG) discontinued the removal service by the Division of Streets and Roads because the ice 

storms created a large volume of work and the cost was too high (Pers. Comm., Tim Queary, 

Urban Forester, April 16, 2013). After the 1985 ice storm, the LFUCG received one phone call 

every 6 minutes to report downed trees and limbs; the cost of removal averaged $796.16 per tree 

(Carman et al. 1985). 
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This fragmented governing system became even more complicated when city engineers 

prohibited street trees in new developments from 1950-1980 (Carman et al. 1985). In 1985, a 

report for the Lexington-Fayette Urban County Council Planning Committee prepared by the 

Tree Committee (currently known as the Tree Board) revealed that 1,000 of the 15,000 street 

trees assessed were in need of high priority maintenance because they were a safety hazard to the 

public. The report offered three approaches to the maintenance problem: “Leave Well-Enough 

Alone”, which essentially said to leave things the way they are; “The Zero Option” said to 

increase property owners’ role in maintenance through a “tree maintenance inspector, nasty 

letters, and an occasional trip to court”; or an “Urban Forestry Management Program” that would 

give the responsibility of street tree maintenance to the LFUCG (Carman et al. 1985). While it 

isn’t clear whether the “Leave Well-Enough Alone” or “The Zero Option” was chosen, it is 

evident that the “Urban Forestry Management Program” recommendation did not take effect.  

 

However, for a brief period of time, LFUCG did offer a 50/50 grant match to homeowners on a 

first-come-first-serve basis (Pers. Comm., Tim Queary, Urban Forester, April 16, 2013). The 

cost-share program started in 2001, but was eliminated in 2009 due to budget cuts (Pers. Comm., 

John Saylor, Arborist Technician, April 8, 2013; Pers. Comm., Tim Queary, Urban Forester, 

April 16, 2013).  Currently, LFUCG only offers 100% cost assistance to those who qualify as 

low income through the Adult Services Division; in 2012, there were only 7 people who received 

this assistance (Pers. Comm., John Saylor, Arborist Technician, April 8, 2013). Neighborhoods, 

however, can apply for one of three types of grants: the action match neighborhood block grant, 

water quality incentive grant, and the neighborhood incentive grant.  

 

Whether a property owner has lived in Lexington for more than 50 years or just moved here, it is 

easy to understand how a Lexington resident could be confused about the role they play with 

street trees as a result of this fragmented and frequently changing governing system.  

Nevertheless, the planting and maintenance of Lexington’s street trees are the responsibility of 

the homeowner.  While some cities may have a different approach, this is the path that Lexington 

has chosen, at least for now.  Understanding the attitudes and behaviors of property owners 

towards their street trees will be vital for the LFUCG as they develop urban forestry plans for the 

future.  
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5.2 Problem and Questions  
 

Lexington is losing many of its street trees due to frequent ice storms and improper maintenance 

by homeowners.  In some cases, homeowners are not replacing trees after they fall or die. While 

the number of street trees has increased since 2005, this estimation was generated by adding the 

number of trees planted in new developments to the number of street trees counted in 2005 using 

a ‘windshield survey’ (Pers. Comm., Tim Queary, Urban Forester, April 16, 2013).  A more 

interesting number to know would be the true difference between the number of trees removed 

and the number of trees planted.  Although the Urban Forestry Program does count the number 

of permits given for both of these actions, they cannot actively monitor every property owner.  If 

the true number of trees removed exceeds the number of trees planted, then the number of street 

trees could actually be declining. New developments are not a sustainable resource for street 

trees, but motivated homeowners are.  Knowing what the barriers and motivators to planting 

street plants are will allow the LFUCG to develop better public outreach campaigns that address 

these concerns.  Or perhaps we need to reconsider the way our street trees are managed; 

Lexington residents may not want the responsibility of maintaining their street trees.  If the city 

is going to maintain the current number, or truly increase the number, of street trees, then we 

need to know the answers to the following questions:  

• What are the barriers to planting and replanting street trees?  

• Have the ice storms impacted people’s attitudes and behaviors towards street trees? 

• What motivates people to plant and replant street trees?  

• Besides other monetary assistance, are there other incentives that would make people 

more likely to plant street trees?   

• Do property owners know that they are the one that is responsible for their street tree? 

• Would residents be willing to pay an annual fee to turn over the responsibility of planting 

and maintaining street trees to the city? 

• If so, how much would they be willing to pay? 
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5.3 Approach 
 

To answer these questions, we designed a survey (see Appendix D.1) that asked residents living 

in areas with mature street tree canopy (see Appendix D.2) about their attitudes, perceptions, and 

behaviors related to street trees in Lexington.  The main goals of this survey were to identify the 

barriers and motivators to planting and replanting street trees, and to see if Lexington residents in 

these areas would be in favor of an annual fee that would allow the LFUCG to take over the 

responsibility for street trees.  We chose to use a door-to-door survey because we thought we 

could better gauge people’s attitudes by speaking with them personally, and we wanted to invite 

their comments and concerns after the survey.  

 

We decided to focus our survey on neighborhoods with mature street trees to avoid comparing 

the answers with demographic information and the variety of other situations that exist with 

regard to the parkway. For instance, answers would likely vary for people with differing 

socioeconomic backgrounds, for people with high and low street tree canopy cover, and for 

people who don’t even have a parkway. For the time we had, we had to focus on a particular 

subset of Lexington; while neighborhoods with mature street trees are a very specific subset of 

Lexington, it is nevertheless one integral part of a larger whole, and our work could point the 

way for further studies. 

 

To identify these neighborhoods, we needed to avoid houses that were built between 1950-1980 

because that is when city engineers prohibited street trees in new developments. This also meant 

that we needed to stay within the Lexington Urban Surface Boundary because outside of this 

area, there is a high concentration of new developments. Street trees in newer developments are 

still young, and we were more concerned with the attitudes of people who lived around mature 

street trees, and because these are the trees that have fallen during the ice storms and because of 

improper maintenance.  This limited our population to houses that were built before 1950.  

Initially, we wanted to choose a time frame such as 1900-1940, but due to time limitations, we 

had to narrow this focus even further.  This only allowed us to look at neighborhood with houses 

that were built in one particular year, so we chose 1935. We thought this age of houses would 

ensure that the street trees were mature, and would be large enough to fall and cause damage 
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during an ice storm, and they would also be old enough to be dying naturally and would thus 

help us determine what some of the barriers to replanting might be. 

 

To define our survey population, we selected all the houses built in 1935 from the Property 

Valuation Administration’s (PVA) website, and narrowed the list to ensure that no single block 

appeared in the database more than once.  A stratified random sample based on neighborhood 

area then established our sample frame (see Appendix D.3) 

 

We used the PVA’s website to determine if one of our recommendations was feasible. To do 

this, we selected two of the eight streets where we had conducted our survey and that appeared to 

show the greatest disparity in property value and linear feet abutting the public right-of-way.  On 

each street, we selected 5 properties and measured the linear feet abutting the public right-of-

way.  Using Cincinnati’s rate of 18 cents per linear foot as a model, we calculated the average 

annual fee for an individual homeowner on each of these streets.  We calculated what percent 

increase this annual fee would have on property taxes, again separately for the two streets. 
 

 

5.4 Results and Discussion 

The goals of this project were to obtain information on people’s attitudes, perspectives, and 

behaviors towards street trees. Even though door-to-door surveys are not well known for having 

high response rates, the initial goal of having 75 to 100 surveys answered was obtained, with 79 

surveys completed during 7 survey days.  

 

In Lexington, the street trees in the parkway are the homeowner’s responsibility. Unfortunately, 

not everyone is aware of this fact. We thought it was relevant to know whether the property was 

rented or owned by the individuals living in each neighborhood, since a renter could possibly 

have limitations on planting or removing street trees in front of their property. Almost 80 percent 

(63 responses) of the people who answered the questions were homeowners. Thirty-eight percent 

of all homeowners were not sure whether it was their responsibility to maintain and plant the 

street trees. While looking at homeowners and renters combined, we found that almost half of 
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the entire sample population (46.9 percent) was not aware who was responsible for street tree 

maintenance and replanting.  

  

We asked several questions to address whether having one or more street tree(s) in front of their 

house could influence their perception towards street trees. Specifically, we asked, “How do you 

feel about having a street tree?” and “Has any tree been removed during the time you have lived 

here?”, and, finally, “If so, would you be willing to plant another one?” Overall, 67.1 percent of 

all the renters and homeowners had a street tree in front of their homes. There were actually 18 

responses from people who had replanted a street tree, and 15 responses from people without a 

street tree. These 15 homes had never replaced a fallen tree or filled the empty space between the 

sidewalk and the road when they first moved in. It was intriguing to see that some homeowners 

who had not had a street tree in front of their homes were still stating their willingness to plant or 

replace a tree.  

 

As we were developing our survey, we communicated with Susan Bush (Pers. Comm., Acting 

Commissioner, LFUCG Department of Environmental Quality, February 21, 2013), who 

expressed an interest in knowing how people’s willingness to pay for tree replacement and 

maintenance would change if a subsidy was to be offered. We found that the majority of the 

people would be very likely replant a street tree with some sort of monetary assistance (Figure 

5.1). Eighty-one percent responded that they would be very likely to replant a street tree with a 

$200 dollar subsidy and 65.8 

percent with a $100 dollar subsidy. 

Only 7.6 percent responded that 

they would be very unlikely to 

replant with any subsidy ($100 or 

$200 dollars). Additional comments 

from the survey participants stated 

that besides monetary assistance, 

LFUCG could come and do the 

work of maintaining and planting 

the trees, or provide someone to 
Figure 5.1. This graph shows survey participants’ willingness to 
replant a street if the LFUCG were to provide a $100 or $200 
subsidy.  

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

Very
Likely

Somewhat
Likely

Unsure Somewhat
Unlikely

Very
Unlikely

Pe
rc

en
t (

%
) 

$100 $200



 
 

55 
 

take care of the additional services (i.e. branches removal), or create a tax break for homes with 

street trees. 
 

To understand people’s attitudes and perspectives towards street trees, we asked how a variety of 

factors impacted their decision to replant or maintain their street tree(s).  Unsurprisingly, 

homeowners and renters were most motivated to replant and maintain their street trees because 

of the aesthetics they provide (Figure 5.2).  The other top motivators were shade and well-being.  

We defined well-being to the survey participant as a positive feeling from being around the tree.   

 

On the other hand, property damage, expense, and safety were the top three potential barriers.  

However, all of these barriers had a higher percent of neutral responses, but the top three factors 

that neutrally affected people’s attitudes were allergies, safety, and time and effort. Although 80 

percent of the participants mentioned that carbon sequestration and limiting run off were 

motivators for planting and maintaining street trees, we first had to explain what each of these 

meant.  It appears that if the survey participants were more educated on these concepts, then 

ecological benefits would likely be higher motivators for planting and maintaining street trees. 
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Figure 5.2. The graph shows whether the 11 factors on the x-axis were a motivator or 
barrier for planting and maintaining street trees, or if they neutrally impacted the 
property owner’s attitude.   
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As the results showed, property 

damage could be a strong barrier for 

planting or replacing street trees, and 

54.4 percent (43 responses) of the 

overall respondents had suffered 

damage or personal harm due to 

trees falling during an ice storm.  

There was a slight shift from 44.2 

percent to 30.6 percent in attitudes 

between homeowners who had and 

who had not yet suffered any 

property damage, respectively 

(Figure 5.3). 

 

All of the participants were asked if they would be willing to pay an annual fee in order to offset 

the costs of planting and maintaining their street trees. Overall, 73 percent said they would be 

willing to pay, while 27 percent would not be willing or could not afford to pay. These results 

suggest that the majority of the subset of the Lexington population that was surveyed are willing 

to pay an annual fee that would make the city of Lexington responsible for the planting, 

maintenance, and removal of street trees.  One city that is doing this is Cincinnati, Ohio.  

“Cincinnati Parks’ Urban Forestry Division is responsible for planting, maintaining, and 

protecting more than 80,000 street trees on more than 1,000 miles of public right-of-way within 

the city of Cincinnati” (Cincinnati Parks, 2012). Their Street Tree Program has been operating 

since 1981 with funding through an annual urban forestry assessment. Prior to 1981, only 40,000 

street trees were inventoried within the city limits. Through this funding an increase of 100 

percent was established throughout the city within a 30-year period (Pers. Comm., Dave 

Gamstetter, Manager of Urban Forestry, Apr. 24, 2013). The Cincinnati City Council levies this 

assessment at the rate of 18 cents per linear foot on all property that abuts the public right-of-way 

within city limits.  This rate appears on Cincinnati property owners’ January tax bills.  The 

funding collected from this annual assessment is restricted by state law for use only on the Street 

Tree Program, and cannot be spent on any other city program or service. 

Figure 5.3.  This graph shows the differences in attitudes between 
homeowners who had previously suffered property damage due to 
an ice storm and those who had not suffered any damage. 
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Urban street tree programs are a new concept 

compared to programs for other public 

infrastructure. “Many people are not aware of 

its importance and are unaware of the need for 

reliable budgetary support” for street tree 

programs (Zhang et al. 2007). Without 

consistent financial support, an urban forestry 

program will continue to struggle. However, 

for the areas surveyed, there was a significant 

proportion of people in favor of committing 

economically to a program that would support 

their street trees. To have a better idea of how 

committed these people really were, four different options were offered for all of the participants 

who mentioned they would be willing to pay. They could choose between the ranges of $0 to 5, 

$5 to 10, $10 to 15, and $15 to 20 dollars to be charged by LFUCG as an annual fee. The 

majority of the people (66 percent) would be willing to pay $15 to $20 dollars, while only 7 

percent would pay $0 to $5 dollars (Figure 5.4). The remaining 20 percent of the participants 

would pay $5 to $10 and the final 7 percent would pay costs in between $10-$15 dollars.  

 

However, we must take into consideration that the areas surveyed represent a very small 

population of Lexington and are not representative of the entire city. Further studies will need to 

be performed to establish a more precise understanding of peoples’ perspectives, attitudes and 

behaviors towards street trees. It is very likely that these results would have been different if we 

had looked at neighborhoods with different income levels, age, and space availability for 

planting a street tree. Just to give a brief example, two streets that were surveyed during this 

project (Liberty Road and Penmoken Drive) appeared to differ the most in property value and 

linear feet abutting the public right-of-way from the other six streets surveyed, which appeared to 

be in wealthier neighborhoods. The results showed that homeowners on Liberty Road and 

Penmoken Drive would be willing to pay a lower range ($5-$10 dollars), when compared 

toresidents of the other six streets ($10-$15 dollars).  

Figure 5.4.  This graph depicts the willingness to pay 
of the 70.9 percent of respondents that were in favor of 
an annual fee that would make the LFUCG responsible 
for street trees. 
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 To determine if Cincinnati’s approach could be feasible in Lexington based on these varying 

responses to willingness to pay, a hypothetical annual fee assessment was performed (Table 5.1).  

The assessment was conducted among two streets that showed the greatest disparity in property 

value and linear feet abutting the public right-of-way among the eight streets surveyed, based on 

a rate of $0.18/linear foot.  It was found that this annual fee resulted in an average of 1.01 

percent increase in property taxes on Liberty Road and only a 0.42 percent increase in property 

taxes on Bon Air Drive. This increase would be reasonable considering that property taxes 

cannot exceed 4 percent of the homeowners’ annual taxes (Carman et al. 1985). On average, 

residents on Liberty Road would pay a $7.38 annual fee and residents on Bon Air Drive would 

pay a $20.66 annual fee.  The average amount calculated on Liberty Road correlated well with 

our findings on the willingness to pay questions (see Appendix D.1, question 11), where the 

majority of respondents on Liberty Road said they would $5-$10 for this annual fee.  However, 

the amount calculated for Bon Air Drive does not show this same correlation.  We calculated the 

annual fee to be $20.66, but most respondents on Bon Air Drive said they would only be willing 

to pay only $10-$15. However, all of the other streets that seemed to have similar property 

values and street tree areas, reported that the majority of respondents would pay the $15-$20 

range. Furthermore, of all the respondents who said they’d be willing to pay for an annual fee, 

the majority (63 percent), said they’d be willing to pay $15-$20. Therefore, Bon Air appears to 

be an anomaly among the streets similar to it, and we believe the annual fee could still be very 

successful.  

 
Table 5.1.  This table shows that property taxes would not increase by 4 percent if a $0.18/linear foot street tree fee were 
applied to homeowner’s tax bill.   

 

  

Mean 
Property 

Value 
(mean of 5) 

Linear 
Ft. 

Property 
Tax 

Linear Ft. 
Tax 

Cannot 
Exceed 

Percent 
Increase 

Liberty 
Road 

$81,800 
±15,786 

41 
±3.54 

$752.56 
±145.23 

$7.38 
±0.64 

$30.10 
±5.81 

1.01 
±0.21 

Bon Air 
Drive 

$497,000 
±138,184 

114.8 
±85.6 

$4,572.40 
±1,271.30 

$20.66 
±15.41 

$182.90 
±50.85 

0.42 
±0.22 
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5.6 Conclusion 
 
Lexington has a complex history regarding its street trees.  Initially, street tree ordinances 

suggested the city should be responsible for the management of street trees, but this suggestion 

was never realized.  Instead, property owners are charged with managing their street trees in 

accordance with city requirements.  Several programs have come and gone, such as the 50/50 

cost-assistance program, that have helped Lexington resident’s manage this responsibility in the 

past.  Lexington currently has approximately 53,000 street trees, (Lexington, Kentucky 

Government 2013) which provide numerous benefits to Lexington’s residents, such as increased 

property value and decreased air pollution, and so we wish to find a way to keep this supply of 

street trees from declining.   

 

The primary goal of this study was to gauge residents’ attitudes, perceptions and behaviors 

towards street trees to identify the barriers to replanting street trees in well-canopied 

neighborhoods.  We found that the three greatest motivators for planting street trees were 

aesthetics, well-being and shade, while the three greatest barriers were property damage, expense 

and safety. When gauging respondents’ willingness to pay, we found that the majority of our 

respondents (73%) would be willing to pay an annual fee in order for the LFUCG to take the 

responsibility of managing their street trees.  Of that majority, most (66%) said they’d be willing 

to pay the highest amount we suggested ($15-$20), while a total of 93% said they’d be willing to 

pay at least $5-$10 dollars for this management program. 

 

There were several findings that were contrary to our original expectations; among these was 

how neutral most of the responses were.  Another surprising result was that there were several 

instances where respondents claimed they would replace a street tree if it had been removed, but 

in reality had not. A third unexpected finding was that damaged caused by ice storms did not 

have any effect on peoples willingness to replant fallen street trees.   

 

In the process of this study, it was necessary to sacrifice some breadth in order to complete the 

study in the allotted time frame. Considering this, it is important to understand that we are 

looking at a narrowly defined population that is a very small subset of Lexington’s total 
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population.  In the future, it would be interesting to expand upon this study by administering this 

survey, or a revised survey, to different subsets of Lexington, such as areas that have no street 

trees or are poorly canopied.  It would also be interesting to administer the survey across 

different socioeconomic and demographic backgrounds.  Completing the survey in multiple areas 

such as these would help to clarify whether an annual fee based on linear feet abutting the public 

right-of-way is feasible, and whether local government maintenance of street trees would be an 

effective method for increasing the amount of street trees in Lexington, KY. 

 

 

5.5 Recommendations 

 
According to some survey respondents, requiring property owners to be financially responsible 

for street trees may lead to resentment and lack of willingness to comply.  These respondents do 

not appreciate the idea of the local government enforcing mandatory street tree ordinances 

without covering a portion of the cost.  In addition, many residents may not own, may not want, 

or may not be able to afford these street trees, which may be a causal factor in street trees being 

improperly managed or not being consistently replaced. 

 

Our primary recommendation to combat this issue is to implement an annual fee that would fund 

street tree planting, removal, and maintenance.  This funding could be procured one of two ways: 

(1) through a set annual fee that is consistent among all property owners throughout the city of 

Lexington, or (2) an annual fee based on linear foot of property abutting the public right-of-way.  

Among these two possibilities, we recommend the second because this fee would be more 

proportional to the cost of the residents’ property value. Considering this, we believe property 

owners would be more accepting of an annual fee of this nature. 

 

If an annual fee could not be established, our second recommendation is to increase public 

education.  Homeowners need to know that they are the ones who are responsible for the 

planting and maintenance of street trees.  We suggest increasing public education by performing 

door-to-door education in high priority areas where maintenance  issues are either a safety 
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hazard, detrimental to the trees health, or empty tree wells are common.  One way to efficiently 

educate a large group of people is by attending neighborhood association meetings.  Urban 

Forestry Program employees could distribute their street tree brochure, provide other educational 

documents on how to maintain street trees, and make people aware of the street tree ordinance at 

these meetings.  Of course, even with an annual fee established for LFUCG to assume 

responsibility of managing street trees, public education will be needed to help increase our 

urban forest canopy.  

 

The LFUCG has a variety of educational documents on their website such as how to properly 

plant and prune a tree, but these documents are not accessed easily from the Street Tree Program 

page.  These documents are more easily noticed under the Tree Care page within the Urban 

Forestry Program homepage.  While the Street Tree Program page does have a document that 

tells you how to prune and mulch, the link for it is titled “Street Tree Guidelines/Approved 

Trees”. This could be improved by having another folder on the Street Tree Program page that 

included these documents and was labeled appropriately.  These sorts of improvements to the 

Urban Forestry Program web presence would help, especially if made in the context of other 

improvements to outreach. 

 

Finally, we recommend collaborating with personnel at the University of Kentucky.  The 

University of Kentucky Cooperative Extension is one of the most comprehensive outreach and 

public engagement programs in the Commonwealth.  Working with Cooperative Extension in the 

Department of Forestry at UK would provide additional educational opportunities and personnel 

who are well versed in the areas we are concerned with.  Furthermore, the purpose of the 

cooperative extension office is to get on the ground level and work within the community.  

Outside of the cooperative extension program at UK, there are numerous graduate and 

undergraduate programs (such as Natural Resources and Environmental Science and Forestry 

programs) with students seeking the opportunity to obtain professional experience and engage 

themselves within the community.  It would be worth looking into an internship program where 

students could further their experience while simultaneously helping LFUCG address their urban 

forestry goals. 
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Chapter 6: Volunteer Mobilization in Lexington, KY 
Mountain Maple Consulting: Becca Aceto, Trey Bennett, Ciera Joye, Evan Wesley 
 

 
6.1 Introduction 
  
Lexington, KY is a city with enormous potential for a healthier, larger, and more sustainable 

urban forest that would increase the quality of life for residents. Currently, Lexington’s urban 

forest cover is approximately 22%, with the national target being 40% (Chapter 2). To achieve 

this goal it will require an increase in volunteers committing their time towards planting trees, 

proper maintenance of trees, and overall tree health. Citizen involvement is vital for a sustainable 

urban forest because trees are everywhere in the city, and there are not enough funds for the 

Lexington Fayette Urban County Government (LFUCG) to pay for the health and maintenance 

of these trees. Reforest The Bluegrass, an event held once a year each spring since 1999, has 

saved the LFUCG $775,000 by using volunteers instead of contractors (LexingtonKY.gov). 

Events such as Reforest the Bluegrass demonstrate that Lexington has a large number of 

volunteers who participate in event-based activities that support the urban forest. The problem 

lies in volunteering when no events are taking place and action is crucial to the health of plants 

and trees, such as during droughts and or clean-up after storms, as well as performing proper 

mulching, pruning, and other tree maintenance education. Maintenance and support of 

Lexington’s urban forest requires a base of volunteers who not only participate in event based 

opportunities, but also take the initiative to care for trees as needed. 

 

Lexington has many volunteers who provide support for the healthy functioning of Lexington’s 

urban forest.  The majority of these citizens volunteer at single events, such as the once-a-year 

Reforest the Bluegrass event which has resulted in the planting of over 100,000 trees in 14 

riparian corridors using 10,500 volunteers since 1999 (LexingtonKY.gov). On a smaller scale, 

several local organizations are successful in recruiting volunteers for various tasks,  such as 

McConnell Springs Nature Park, which dedicates one Saturday out of every month to tree 

planting and invasive species removal with 191 people volunteering in 2012 (pers. comm., 

Laurie Thomas, Naturalist, McConnell Springs, March 20, 2013). These events are extremely 

successful, but they only happen once or a few times annually which is just not sufficient to 
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maintain the urban forest throughout the year. To be successful in maintaining and expanding 

Lexington’s urban forest, volunteers must be retained year-round to attend to tree health in times 

of severe weather, such as watering during droughts, and proper mulching and pruning.  To 

attract and maintain a consistent and reliable volunteer base we have to understand what 

motivates volunteers to participate in these types of activities. 

 

The factors that motivate urban forestry volunteers have been studied previously. For example, 

Still and Gerhold (1997) surveyed people who volunteered in urban forestry projects via a mail 

survey, and also surveyed volunteers of environmental organizations who were viewed as 

potential targets for recruitment in the future. They documented that improving one’s 

neighborhood was the number one reason for volunteering, followed by the desire for education 

and social interaction. Education was viewed as the most important factor to gain public support 

for volunteering in urban forestry activities, more so than tree planting (Still and Gerhold 1997).  

 

Our goal with this project was to determine what methods can be used to develop a consistent 

and reliable volunteer base in Lexington, KY to help with urban forestry needs.  We felt that this 

was an important focus area because the need for volunteers in Lexington’s urban forests is great 

due to the lack of funds and resources necessary to maintain a sustainable urban forest.   

 

 

6.2 Methods 

To examine how to develop a consistent and strong volunteer base in Lexington to support urban 

forestry needs we needed to understand what existing volunteer organizations are doing to 

recruit, maintain and organize volunteers.  To do this we compiled a list of eight organizations in 

Lexington that use volunteers to conduct environmental or conservation activities.  The 

organizations we interviewed included a community garden organization, nature reserve 

organizations, and non-profit community clean up organizations.  We chose environmental and 

conservation organizations because we imagined that volunteers who contribute their time to 

such activities might also be interested in the sorts of volunteer activities required to maintain 

our urban forest.   

 



 
 

65 
 

Key personnel in these organizations were first contacted through e-mail and given a brief 

description of the project. Once they responded with their willingness to participate in our study, 

we contacted them by telephone to set up an interview time, date and location.   

 

We used semi-structured interviews to obtain our qualitative data.  A semi-structured interview is 

an interview that is organized around pre-determined questions and allows for more questions to 

emerge from the dialogue that is exchanged (Whiting 2008).  We chose to use semi-structured 

interviews because we wanted to have a more open-ended discussion of volunteerism within the 

chosen organizations.   

Semi-structured interviews were conducted using an interview guideline with pre-determined 

questions (Appendix E), and lasted approximately 30 minutes each.  At the end of each interview 

we used a snowball sampling procedure (Noy 2008) to obtain the names of additional 

organizations.  This led us to three additional organizations to interview. 

 The results of our qualitative surveys were analyzed using inductive content analysis, which 

entails separating the answers to the interview questions into categories and determining 

consistency among organizations in their responses (Elo 2008).  The results produced by our 

inductive content analysis were used to determine if the same methods were being used by 

volunteer organizations within Lexington. As well as if these same methods and other methods   

are being used by successful volunteer organizations across the country in cities with a healthy 

urban forest maintained by a dedicated group of citizen volunteers.   

  

 

6.3 Results 

We discovered a broad range of experiences with volunteers among the organizations 

represented by those we interviewed, both in the number of volunteers and in the types of 

activities these organizations were conducting for their volunteers. The diversity of the 

organizations led to a broad range of responses to questions in our interviews.   

 

We were interested in understanding the level of volunteerism that each organization 

experiences. We found widely varying responses to our question asking “how many active 
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volunteers do you have on average?” This question focused on the number of volunteers each 

organization received per individual event. Responses ranged from one regular volunteer, to a 

maximum of 2,042 volunteers over 78 projects within a year. A representative from Reforest the 

Bluegrass also answered that between 1,000 and 1,500 volunteers show up to Reforest the 

Bluegrass every year. More common answers were between 10 and 30 active volunteers. We 

believe that the results from this question will give a good lead into judging the successful 

methods of volunteer recruitment in the organizations we interviewed. 

 

We also asked, “on average how many event based volunteers does your organization see?” This 

question, not to be confused with the previous question, is asking how many total volunteers the 

organization sees per year, not per event. These answers varied between 10 and 1,500. The 

organizations that responded with a high number had successful events, but the frequency of 

these events was much lower than those of the events with fewer volunteers.  For example, the 

large volunteer event Reforest the Bluegrass occurs only once a year, however they see up to 

1,500 volunteers on this one day. On the other hand, the private nature sanctuary Floracliff holds 

volunteer events every month; however no more than 12 people show up to these monthly 

volunteer events.  
 

We were also interested in the sorts of 

activities volunteers were, and were not, 

willing to do. Some interviewees gave more 

than one response if their volunteers would 

or would not do multiple things. Nine of the 

eleven organizations told us that their 

volunteers will not willingly participate in 

hard manual labor, including using large 

power tools or working along dangerous 

terrain (Figure 6.1). In response to the question, “what are volunteers willing to do?”, the 

responses were less consistent. Six organizations said that manual labor, such as tree planting 

and other types of manual labor was one of the things volunteers were most willing to do. Four 

organizations responded stating that invasive species removal was one of the more common 

Figure 6.1. This bar graph illustrates the responses to 
questions asking what volunteers will not do, in red, 
and what volunteers will do in blue. 
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activities that volunteers would willingly participate in. The other responses were litter pick up, 

education and gardening.  

 

Knowing that many organization use incentives 

to recruit volunteers, we asked our interviewees 

what incentives have been successful for them in 

volunteer recruitment. The overwhelming 

majority of respondents replied with food, 

beverages and small gifts such as shirts or hats 

(Figure 6.2). One incentive that we heard five 

times was recognition, such as awards, 

certificates or social media recognition.  

 

Understanding how organizations recruit and maintain volunteers when not done by use of 

incentives was also a question we were interested in understanding. These answers were 

important for us to determine recruitment methods used, and to try to decide which are working 

and which are not. The answers we received were as follows: nine organizations said that they 

used the internet to gain more volunteers, four 

of those through social media and five of 

those through their organization’s website. In 

addition, five organizations said that they 

used word of mouth to recruit new volunteers.  

Other responses included gaining volunteers 

through other organizations, television 

programs, and newspapers. 

  

We were interested in knowing whether 

volunteers working outdoors were easier to 

recruit during certain seasons. Spring was overwhelmingly the answer with the most responses. 

Eight of our eleven organizations recognized spring as the time of year during which the most 

Figure 6.2. Above is a graph showing the different 
incentives used by organizations we interviewed. 

 

Figure 6.3. The graph above compares the two most 
frequent methods organizations used to recruit their 
volunteers. 

0

1

2

3

4

5

6

Word of Mouth Websites

N
um

be
r 

of
 R

es
po

ns
es

 

Recruiting Methods 



 
 

68 
 

people volunteered. Fall was the second most frequent answer, with five organizations stating it 

as their response to the question. There were few to no responses to both summer and winter 

months, which could be expected due to the summer heat and cold winters in Lexington.  This is 

important to our study because we wanted to develop a volunteer base that is active year-round, 

and especially during the summer months when drought can readily lead to tree mortality.  

 

Finally, we asked each interviewee to describe the type of people who regularly came out to 

volunteer with that organization. Most volunteers are retirees who are regulars at many volunteer 

events for multiple organizations across Lexington. These people are passionate about the causes 

for which they are giving their time.  

 
 

6.4 Discussion 

Many of our results gave us quite straightforward answers to questions that our group originally 

asked. We learned that if an organization wishes to attract volunteers and keep them coming 

back then the organization should conduct volunteer events in the spring months. Our results also 

showed that incentives such as public recognition or food were good motivators for recruiting 

new volunteers, and also for getting volunteers to return for a second or third time. We learned 

that if an organization wishes for their volunteers to feel comfortable in the work they are doing, 

tree plantings or invasive species removal are the types of work that volunteers will readily do.  

 

These results were beneficial, but we wished to expand on them to gain a sense of what is 

missing in the Lexington area. Something we hoped to gain from our study was finding a 

pathway for delivering a constant group of volunteers committed to urban forestry. Instead, we 

found that urban forestry volunteers in Lexington are sporadic in the time that they give to the 

cause of urban forestry, so more effort will be needed in the future to develop a more consistent 

group of urban forestry volunteers. 

 

One way that we felt this could be accomplished was through education. Since the background 

level of education in terms of ecosystem benefits and native versus invasive species is unknown, 

we believe that educating each volunteer would lead to a group of people who have more passion 
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for the volunteering they do, and hopefully they would begin to give more of their time on a 

consistent basis. 

 

According to Moskell et al. (2010) there are different levels of outcomes when it comes to urban 

forestry volunteers: individual level outcomes, community level outcomes and ecosystem level 

outcomes. What Moskell et al. (2010) means by ‘level of outcomes’ is that by volunteering, 

people bring about different outcomes not only in their own lives, but outcomes in the 

community and outcomes in the surrounding ecosystem. Moskell et al. (2010) describes positive 

outcomes of active engagement in urban forestry. From our interview results, combined with the 

data examined by Moskell et al., we have outlined approaches to promoting volunteerism within 

urban forestry that have the potential to successfully attract more people. 

 

Organizations around Lexington conduct many volunteer events, however most of the people 

who show up to these events may not know why their effort is so vital to the ecosystem, the 

community and even themselves. Frequently, people are unaware how much the removal of 

invasive species or planting of young trees benefits the surrounding area. Moskell outlines ways 

in which the work done by volunteers is so important at the individual, community and 

ecosystem levels. Volunteering benefits people at the individual level due to giving volunteers a 

sense of ownership over trees, a satisfaction with trees, a sense of pride and accomplishment and 

new human relationships formed. At the community level, volunteers benefit from morale in 

post-disaster recovery such as tree clearing and re-planting, relationships initiated and/or 

strengthened, and a hypothesized outcome of formation of proactive citizen groups. Finally, at 

the ecosystem level, outcomes are tree maintenance and reduced street tree mortality (Moskell 

2010). We believe that if people knew this information, and experienced these outcomes, they 

would be more likely to return to volunteer for a second or third time. 

 

Two cities have provided model urban forest programs specifically relating to their volunteers 

and consistent work force, Chicago and San Francisco. Chicago will be discussed more in depth 

in this paragraph, while San Francisco will be brought up later. One area that we found to be 

lacking, when comparing Lexington to a model city such as Chicago, was education. Chicago is 

a model city, which created an urban forestry agenda publication for its citizens. This publication 
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is full of useful, educational information regarding urban forestry. It includes sections pertaining 

to the benefits of urban forests, an overview of Chicago’s urban forest, and a section titled “What 

Chicagoans Can Do.” This section lists different programs and activities citizens can do to 

improve the overall health of the urban forest, as well as educational tips on proper care and 

maintenance for trees (cityofchicago.org). Chicago is a good example of Moskell’s study at 

work. Educating people about the benefits their volunteering provides actually does lead to a 

high rate of volunteering and rate of return in urban forestry volunteers. With education being of 

the upmost importance in creating an army of determined citizens committed to making their city 

a better place to live by helping to build and care for a sustainable urban forest, the City of 

Chicago has set a precedent for other cities across the nation that also want to address urban 

forestry needs. The LFUCG could use this publication as a template to create something similar 

that would be distributed to citizens in the hopes that they would read it, thus becoming more 

aware of the benefits that a healthy sustainable urban forest could bring to the city, and what they 

can do to make this a reality.  

 

As seen from Moskell’s data above, increasing volunteer awareness of the outcomes would 

potentially yield a higher return rate of volunteers for organizations focused on urban forestry in 

Lexington. A volunteer who understands the ways in which their efforts are benefitting 

themselves, their community, and the surrounding ecosystem would be more likely to continue 

to give their time for this cause.  

 
 

6.5 Conclusion 

One theme was consistent throughout all of our interviews.  While each organization boasted 

different numbers of volunteers, recruiting methods, management strategies, and incentives 

offered, every single organization acknowledged that their volunteer bases operated for the most 

part on events. Event-based volunteers are those who are active in the community, serving 

maybe once or twice a year through avenues like Reforest The Bluegrass or Earth Day tree 

plantings at parks. However, what our city needs to maintain and expand the urban forest are 

volunteers who go beyond events. What is needed is a workforce of people who will consistently 

serve in the urban forests year around because of their combined respect for, and understanding 
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of, the values the urban forest provides. A city like San Francisco provides the perfect blueprint 

for how we, as a city, can develop a consistent workforce who comes to more than just a onetime 

urban forest volunteer event.   

  

San Francisco has changed their city’s approach to how they manage and develop their forests. 

Through their Friends of Urban Forest (FUF) program, residents have been transformed into 

active service members who socialize and work towards developing their urban forests. The 

Friends of the Urban Forest in San Francisco, have created a very social planting process, one in 

which neighbors typically work together to transport and plant trees (Summit and Sommer 

1998). In fostering an on-the-ground approach where people around the city can see volunteers 

and the work they do, the Friends of Urban Forest have become very visible throughout San 

Francisco. Through workshops, tree plantings, tree pruning, and training, the city of San 

Francisco has taken advantage of the commitment of their volunteers to their urban forests, 

turning their service into a visible and successful FUF program. This visibility has been an added 

addition to the outreach and marketing platform the FUF program is achieving in many other 

ways. How can Lexington visibly distribute information and service opportunities involved with 

our urban forests?  

 

From the answers provided in our interviews with environmental organizations and the example 

San Francisco provides, our findings suggest that Lexington needs to use a strong outreach 

platform, through on the ground visibility and social media to become more of a model city 

itself, with volunteers in our urban forests.  This visibility should be complemented by 

educational resources that offer insight into the value, economic, social, aesthetic, and 

environmental benefits that our urban forests provide. San Francisco has already done this, 

through their Facebook, Twitter, and FUF website. Lexington has started to establish their urban 

forest volunteer presence online and on the ground, through organizations like Reforest the 

Bluegrass, who has both increased their web presence and made themselves visible in parks 

around the city.  Once people begin to understand the urban forests benefits, and combine that 

knowledge with the awareness of the volunteer opportunities available, they will then be able to 

take the education and the active serving opportunities with them back to where they live their 

everyday lives. 



 
 

72 
 

 

However, the results from our interviews have proved to be a little misleading. We received 

promising numbers of volunteers from organizations, good consistent recruiting methods, and 

great insight into the activities volunteers will and will not do in our urban forests. After the 

completion of our 11 interviews, our group discovered that the volunteer base as a whole in 

Lexington’s Urban Forest was, for the most part, all event based. The volunteers in our city who 

had planted trees, removed invasives, and watered trees were typically serving on a one time 

basis. Lexington lacked a consistent workforce that a city needs in order to develop a sustainable 

urban forest into an ideal urban canopy, full of leaves, wildlife, environmental and economical 

benefits. The reason for this event based conundrum is due to our volunteer base not 

understanding or taking ownership of the value our trees in Lexington can provide.  An urban 

forest study in northeastern Pennsylvania asked a focus group of tree commission members 

about urban forest practices and sustainability, and two themes that came away from this study 

were (1) there was a lack of time and energy of volunteer commissions to complete urban 

forestry tasks and (2) leaders and residents in the Pennsylvania community did not understand 

tree values and benefits (Elmendorf et al. 2003). To get our volunteers to understand this value, 

Lexington needs to apply the previously mentioned platform of education and outreach, and then 

apply that education to their own neighborhood, school, or park through service.   Residents 

understanding the value of our urban forests will then help mobilize volunteers to complete 

needed urban forestry tasks that are not getting done. We need to establish a connection between 

the people and our urban forests that Lexington residents can see the value in. 

 

The final step towards a consistent workforce in our city is the ability to provide linkages 

between the people and our urban forests.  The results of our interviews showed that volunteers 

wanted recognition for their work, and they wanted to feel valued when serving. Once our city 

begins to grasp the holistic value of urban forests, we hope they will want to bring it back to 

where they live out their daily lives. These linkages will automatically give Lexington residents 

recognition, appreciation, and added value that is close to home, in an area where our volunteers 

will be able to see the fruits of their labor for years to come.  Schools, streets, neighborhoods, 

homes, industrial areas, parks, and everywhere in between that people walk, run, live, eat and 

sleep in will be changed because residents will have a clear understanding of what a healthy 
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urban forest can do to further increase the overall quality of our city.  In fostering a workforce of 

volunteers in Lexington’s urban forest, our city will begin to leap over the barriers of temporary 

work from volunteers who are not fully educated and cannot fully comprehend the value of the 

work they are doing. Currently Lexington’s amount of urban forest labor is not enough to sustain 

the high quality our city’s trees should be living up to. If we can transition our program to one 

similar to San Francisco, that is visible, educational, and relatable to our people, the future of 

Lexington’s Urban Forest will be bright. 
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Chapter 7: Feasibility Study of Urban Community Orchards 
in Lexington, Kentucky 
Urban Bounty: Richard Hatfield, Eric Hope, Delaney Kennedy, David Winsch 
 

7.1 Introduction 

Today in America, 82% of the human population lives in an urban environment (Central 

Intelligence Agency 2013). Understanding this demographic trend leads to the realization that 

most Americans do not farm the food they eat. The majority are completely removed from this 

process, relying heavily on grocery stores and restaurants for a huge percentage of their caloric 

intake. This may not seem alarming to most, but such a reliance on external, and potentially 

unhealthy, food sources has prompted numerous communities across America and around the 

world to start urban farming initiatives, taking control over the food they eat. This process of 

urban communities growing food for their own consumption is manifested as community 

gardens and orchards. These spaces can provide tremendous benefits to local communities that 

extend far beyond the mere production of food. Educational opportunities, community 

development, the opportunity to reduce participants’ carbon footprints, and a variety of health 

benefits are available to those involved. The rising national interest in community orchards and 

the benefits they provide prompted Urban Bounty Consulting, based in Lexington, Kentucky, to 

carry out a study that examined the feasibility of beginning community orchards in Fayette 

County, Kentucky. Community orchards are defined in this study as a collection of fruit-/nut-

producing trees, planted on public or private land, that are managed by, and for the benefit of, a 

community.  

 

Fayette County, wherein Lexington, Kentucky is located, is situated in Kentucky’s central 

Bluegrass Region. This region is known for its karst topography and associated rich limestone 

soils which are some of the most fertile in the world and form a foundation for Kentucky’s 

famous thoroughbred industry. These rich soils, combined with an average annual rainfall of 

48.42 inches (National Atlas 2013) and a growing period of around 165 days, provide Lexington 

with optimal conditions to grow fruit trees (Kentucky Climate Center 2013). Urban Bounty also 

found that several neighborhoods in Lexington are located in food deserts: low income areas 

where the average resident is at least one mile from the nearest grocery store (Brineman and 
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Nulph 2013 -; Figure 7.1). Based on these findings, Urban Bounty identified Lexington as a 

prime location both biologically and economically for community orchard development; 

however, even with these biological and economic 

prerequisites, community orchard growth in 

Lexington has not occurred. Something or a 

collection of things were missing from Lexington’s 

community orchard equation. To discern what these 

variables were, Urban Bounty researched several 

models of successful community orchards around 

the world.    

 

The first of these model orchards, known as the 

Portland Fruit Tree Foundation, is located in 

Portland, Oregon. This organization has 12 

permanent staff and board members that manage four 

community orchards across the city (Portland Fruit Tree Foundation 2013). This small staff 

successfully manages these sites through partnerships with the Sabin Community Association 

and Portland Community Gardens, two local nonprofit organizations dedicated to sustainable 

urban gardening. The majority of physical labor in these orchards is undertaken by volunteers. 

These volunteers do a variety of jobs, including pruning, pest management, tree inspection, 

watering, fertilizing, and planting. In 2011, the Portland Fruit Tree Project was able to initiate 86 

new long-term volunteers into their program, hold 21 fruit tree workshops, and host 63 harvest 

events yielding over 39,000 pounds of fruit (Portland Fruit Tree Foundation 2013).  

 

Another model orchard Urban Bounty looked into is known as the Lawrence Fruit Tree Project 

located in Lawrence, Kansas. What differentiates this project from the Portland Fruit Tree 

Foundation is their unique partnership with the city of Lawrence in leasing public land on which 

to plant community orchards. These leases fall under the government’s “Common Ground 

Program” which provides land free of charge to individuals or groups to establish community 

orchards on (City of Lawrence, Kansas 2012). In addition to this unique land project, the 

Lawrence Fruit Tree Foundation maintains an extensive website with an abundance of 

 Figure 7.1 Food deserts in Lexington, Kentucky. Areas 
highlighted in green are census tracts that are low 
income areas and where, on average, each individual 
lives at least one mile from a grocery store (Brineman 
and Nulph 2013). 
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information on orchards which may be accessed by anyone free of charge (Lawrence Fruit Tree 

Project 2013).  

 

The final model orchard, or rather series of orchards, which was studied by Urban Bounty is the 

Incredible Edible initiative in the small village of Todmorden, United Kingdom. This series of 

seven orchards is managed solely by the local community and sprouted from a £7,200 

(~$11,112) grant. This grant provided for courses on orchard development to be offered to local 

citizens from which a strong volunteer network developed. Incredible Edible’s goal is for over 

1,000 fruit trees to be planted in this community which has essentially transformed itself into a 

productive urban farm (Incredible Edible 2013).  

 

All of these models clearly show the successes community orchards have brought to various 

communities. Urban Bounty examined these models with an eye toward identifying key 

attributes leading to their success. All three of these models possessed elements critical for their 

development: an active and engaged citizen base, suitable land for development, community 

organizations capable of managing these orchards, and funding for orchard development. For this 

feasibility study, Urban Bounty sought to understand whether Lexington possessed these 

attributes or whether they could be readily developed.  

 

   

7.2 Methods 

To assess whether community orchards would be viable in Lexington, Urban Bounty examined 

four key elements that allowed the model orchards to be successful. These four elements were:  

1) Citizen Base: Does Lexington have a large enough citizen base interested in 

establishing, and participating in, a community orchard? 

2) Land: Does Lexington have suitable land available on which to establish community 

orchards? 

3) Community Organizations: Are there established community organizations in 

Lexington willing to establish, manage, and promote community orchards? 

4) Funding: Is adequate funding available for costs associated with establishing and 

managing community orchards? 
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Citizen Base 

To assess if citizens of Lexington were interested in the idea of establishing local community 

orchards, Urban Bounty developed a survey to assess interest levels in establishing, and 

participating in, community orchards; citizen knowledge of fruit-/nut-producing trees was also 

assessed. The University of Kentucky (UK) faculty and staff were used as the survey sample as 

they comprised a group that was most accessible to Urban Bounty while also being 

representative of the varied demography in Fayette County. The survey was created using the 

online survey software Qualtrics© (Qualtrics© 2013) and was distributed via email to all UK 

faculty and staff with current UK email addresses; email addresses were obtained through the 

UK Directory.  Participants were given one week to complete the survey from the time of 

sending (4 Apr. 2013 at 3:00PM). 

 

Land 

Urban Bounty met with Susan Bush, the Acting Commissioner for the Department of 

Environmental Quality of the Lexington-Fayette Urban County Government (LFUCG), to gain 

insight into potential sites to implement community orchards. Susan Bush recommended that 

these community orchards be established on flood mitigation properties or greenways in 

Lexington (Pers.com., Susan Bush, Acting Commissioner, Department of Environmental Qualty, 

LFUCG, 28 Feb. 2013). These properties are publically owned and are, in many cases, ideal 

locations for community orchards because they are typically located in residential areas with 

easy public access. Urban Bounty visited several of these sites to assess suitability for 

community orchards based on factors such as water availability and community access.  

 

In addition, Urban Bounty created a GIS map of all the flood mitigation properties and 

greenways in Lexington (Appendix Figure F.1.1). This document was then compared to survey 

results and the USDA food desert map in order to locate prime locations for community orchard 

establishment.  
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Community Organizations 

After recommending potential properties, Susan Bush went on to recommend that these 

properties be improved by established local organizations like Seedleaf, a local nonprofit 

dedicated to establishing community gardens in low-income Lexington communities (Seedleaf 

2013). With this information, Urban Bounty met with Seedleaf founder and director Ryan Koch 

to discuss Seedleaf’s potential role in community orchard establishment. With Ryan Koch, 

Urban Bounty visited the North Pole Community Garden, an established community garden 

managed by Seedleaf on a flood mitigation property within one of Lexington’s food deserts 

representative of many flood mitigation properties in Lexington. 

 

Funds 

Urban Bounty conducted an internet search for grants that would potentially pay for startup costs 

associated with establishing an orchard. The UK Student Sustainability Council (SSC), a student 

organization which manages the annual Environmental Stewardship Fee imposed on students at 

UK amounting to approximately $135,000 annually, was also viewed as a potential funding 

source (Pers. Com., Richard Hatfield, SSC Director of Operations, 25 April 2013).   
 

 

7.3 Discussion and Results 

Citizen Base 

Urban Bounty sent 7,079 survey emails to UK 

faculty and staff and received 1,078 total 

responses, 78% (839) of whom lived in Fayette 

County (Appendix Figure F.2.1). Survey 

participants were asked whether fruit-/nut- 

producing trees were located on their land or 

public lands near their home to which 31% of participants responded “Yes” (Figure 7.2); of those 

that responded “Yes”, 51% responded that they already utilized fruit/nut resources from these 

trees (Appendix Figure F.2.7). This information shows that there is already a significant citizen 

base in Lexington (16% of respondents) that know about and use fruit/nut resources from urban 

trees. The single most common response for not using these resources was because of “Poor 
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Figure 7.2 Survey participants’ response to whether 
fruit-/nut-producing trees were located on their land or 
public lands near their home 
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Figure 7.3 Distances survey participants willing volunteer in 
a community orchard were willing to travel to volunteer. 

fruit/nut quality”, something that would likely be far less of an issue in a managed community 

orchard setting (Appendix Figure F.2.8). For the question above regarding the presence and 

availability of fruit-/nut-producing trees/shrubs, 22% of participants responded that they were 

“unsure” if these resources were available to them (Figure 7.2). This shows that a large 

percentage of Lexington’s population need to be educated on what resources like these are 

available for use in Lexington so they could potentially utilize them.  

 

Of all survey participants, 57% responded 

that they would be willing to volunteer in a 

community orchard (Appendix Figure F.2.6) 

with the largest reason for unwillingness to 

volunteer being time constraints (Appendix 

Figure F.2.13). Of those willing to 

participate, 91% (52% of all participants) 

responded that they would be willing to 

travel at least between one and three miles 

from their home to volunteer in a community 

orchard (Figure 7.3). When asked whether they would want to learn more about food-producing 

trees, 57% responded “Yes” (Appendix Figure F.2.16) with the two most desirable ways to learn 

more being via a webpage and brochure, respectively (Appendix Figure F.2.14). The participants 

that were most willing to volunteer in community orchards were those that had completed at 

least some graduate school. Interestingly, the participants that were least willing were those that 

were most educated; the individuals that had PhDs (Appendix Figure F.2.15).  

 

These survey results show there is a citizen base in Lexington that is ready and willing to 

volunteer in community orchards. The greatest obstacle to this taking place is the current lack of 

public education about the resources that are available in Lexington. Urban Bounty believes that 

this obstacle can be removed with an intensive and targeted educational campaign in 

communities that have been selected for community orchard establishment. This educational 
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campaign would be founded upon a detailed website and a brochure disseminated by concerned 

community organizations such as Seedleaf.   

 

Land 

Urban Bounty matched zip code responses from all survey participants with their respective 

“willingness to participate in a community orchard” responses to isolate zip code data of only 

those interested in participating in a community orchard. With these data, a density map was 

created depicting the zip codes with the highest proportion of participants willing to participate 

in a community orchard (Appendix Figure F.1.2). This map was compared with the map of flood 

mitigation and greenway property locations and the USDA food desert map. From this 

comparison, specific locations were isolated for community orchard development based on need 

and desire. The four properties on Figure 7.4 were chosen because of their location in/near food 

deserts and because, in three of these areas, survey respondents overwhelmingly indicated that 

they would be willing to participate in orchards. All of these sites are located in areas that are 

currently mowed and are in neighborhoods that are easy for the public to access.  

 
Figure 7.4 This figure shows specific properties highlighted within areas that are both food deserts and zip code 
regions where survey respondents indicated a high willingness to participate in an orchard. Darker blue areas 
highlight regions that had a higher percentage of survey participants interested in participating in community 
orchards. Property 1 is located on 276 Clover Valley Drive, Property 2 on 885 Summerville Drive, Property 3 on 
3474 Pimlico Parkway and Property 4 on 905 North Limestone.  
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Community Organizations 

As previously mentioned, flood mitigation and greenway properties could be used for 

community orchard development if an established community organization were to take 

responsibility for site management and care. Because of Seedleaf’s longstanding relationship 

with LFUCG and previous use of flood mitigation properties for community gardens, Urban 

Bounty determined that this organization would be a good fit for initial orchard implementation. 

Seedleaf has agreed to initiate the community orchard movement in Lexington and has begun 

planting fruit- and nut-producing trees at the North Pole Community Garden. 

 

Faith Feeds, a nonprofit gleaning organization which seeks to alleviate hunger in Lexington, was 

another organization that Urban Bounty approached about their potential role in the community 

orchard movement (Pers. comm., John Walker, Faith Feeds, 2 April 2013). Urban Bounty spoke 

with Faith Feeds co-founder John Walker, PhD., who was interested in collaborating with 

Seedleaf to glean from future community orchards so that no food be wasted (Pers. com., John 

Walker, 9 Apr. 2013). 

 

Urban Bounty also approached two student-led organizations: the Byran Station High School 

(BSHS) Green Team and the UK Environmental Science Club. Both indicated that they would 

be excited to partner with Seedleaf or Faith Feeds in order to establish community orchards.  

 

Funds 

Through internet research, Urban Bounty was able to locate two potential grants individuals or 

community organizations could apply for in order to cover startup costs associated with 

community orchards. The first of these grants is provided by the LFUCG Division of Grants and 

Special Programs entitled the Neighborhood Action Match Program. This program provides up 

to $10,000 to neighborhood associations that want to create and develop special programs, 

activities, and improvements to neighborhood individuals, schools, and other organizations. A 

community orchard would fit perfectly into this grants mission. As the title of this grant clearly 

indicates a condition of matching financial contribution is required from all those that apply. 

Fortunately, this matching amount can be provided through numerous channels including 
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associated volunteer labor hours (Lexington-Fayette Urban County Government 2013). This 

ensures that grants can be matched without any direct monetary donations from community 

orchard members.  

 

The second of these grants is the Fruit Tree Planting Foundation Orchard Grant. This grant aims 

to supply schools, government entities, and nonprofit organizations with high-quality fruit trees 

free of charge. This grant does not provide direct financial contribution to any projects but seeks 

to aid organizations with the gift of free trees (The Fruit Tree Planting Foundation 2013). In 

Lexington, this grant/donation from the Fruit Tree Planting Foundation would be invaluable for a 

fledgling community orchard.  

 

Another source of aid for establishing community orchards is the student-run UK Student 

Sustainability Council (SSC). This organization has an annual budget of $135,000 that is solely 

distributed to causes related to sustainability that benefit students at UK. These funds could 

potentially be used for community orchard establishment if a UK student group were approached 

by a community interested in establishing an orchard. These students could then request funds 

from the SSC, demonstrating that the partnership between the students and the community would 

be mutually beneficial (Pers. Com., Richard Hatfield, SSC Director of Operations, 25 April 

2013). 
 

 

7.4 Legacy 

The results from this project go beyond this written report. Through working with community 

organizations like Seedleaf and Faith Feeds, excitement and greater awareness about community 

orchards has arisen in Lexington. On April 20, 2013, the North Pole Community Garden was 

planted with the beginnings of a community orchard. Eleven trees were planted, including six 

persimmons and five hazelnuts, by volunteers from Urban Bounty, the Bryan Station High 

School Green Team, and the UK Environmental Science Club. In addition, a grant for $845 was 

secured from the UK Student Sustainability Council to institute a planting of 50 ft of blackberry 

and raspberry brambles at the North Pole Community Garden’s orchard in the near future. 
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To ensure that the efforts of this project do not disappear over time, a coalition of community 

organizations was created to continue the push for community orchard implementation into the 

future. Combining the efforts of Seedleaf, the UK Environmental Science Club, and the Bryan 

Station High School Green Team, along with any other interested organizations and their 

respective volunteer infrastructures gives promise to future growth in both Fayette County 

community orchards and overall sustainability culture in the area. 

 

 

7.5 Recommendations 

Based on our findings, it is clear that Lexington, Kentucky possesses all the elements necessary 

for community orchard establishment: a strong citizen base, suitable land, and established 

community organizations willing to manage the orchards all exist, and sources of funding are 

available. With this in mind, there are many means by which to create a more sustainable food 

culture in Lexington through continuing efforts in community orchard organization and 

implementation. 

 

1. Educate the public: As seen in the survey results (Figure 7.2), there is a lack of 

knowledge in the community on what food products could be grown in urban 

community orchards in Lexington. By using community organizations and the 

LFUCG to disseminate educational materials to the public, there could potentially be 

greater desire and volunteer bases for community orchard implementation and usage. 

 

2. Institute community orchards: A majority of citizens of Lexington have interest in 

participating in community orchards (Appendix Figure F.2.6). Coupled with the 

potential for growth in desire after a more educated community exists, there is no 

reason to back off community orchard implementation.  

 

3. Continue to foster communication between local organizations: The communication 

infrastructure between Seedleaf, Faith Feeds, the UK Environmental Science Club, 

and the Bryan Station High School Green Team needs to continue into the future to 
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ensure a large volunteer base in community orchards and to foster greater public 

desire for orchard implementation and participation. This may and should be 

strengthened by allowing any additional community organizations with interest in 

working in community orchards to participate actively in the organizations already 

engaged. By creating an open forum where any concerned and interested parties may 

participate could lead to greater success in these efforts. 
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Chapter 8: In Closing 
Nic Williamson 
 
8.1 Summing it up 
 
On behalf of the Senior Capstone class of 2013, we would like to thank everyone who helped us 

create this project.  We have learned a tremendous amount about urban forest in the city of 

Lexington, the home of our great college – the University of Kentucky.  By default, we have also 

called this city our home, some of us for our college years only, and some of us for longer.  

Whatever our relationship to this city, we have all walked its streets to classes, sat under its trees, 

and talked about its weather (which by the way if you don’t like, locals may tell you to wait 15 

minutes).  

 

Each of the six groups approached the Lexington’s urban forests from a different angle, but all 

groups illuminated important information about city trees.  Here are a few salient points from 

each study:   

 

Bluegrass GIS Consulting – Assessed the total canopy coverage in Lexington, 21.8%, and 

found a strongly positive association between percent canopy cover and median household 

income inside New Circle Road.  Therefore, inside this city boundary, the size of resident’s bank 

account is strongly associated with the amount of tree coverage in their neighborhood. 

 

Urban Reforestation Consulting – Established baseline data on a host of biological, physical 

and chemical parameters associated with six of the twelve Reforest the Bluegrass sites, and 

showed that these riparian buffers may be one important solution in handling Lexington’s water 

quality issues. Future studies will be necessary to monitor changes as the reforested areas 

develop, yet this study showcases the possibilities for successful ecosystem improvements in 

urban areas through forest development.  

 

Sand County Consulting – Evaluated street medians and found that year of construction of 

medians was strongly associated with soil organic matter and tree health, with older medians 

having higher SOM as well as healthier trees. In addition, a relationship between tree health and 
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median width was found, with wider medians having healthier trees.  Current management 

practices such as the use of fill (rather than topsoil), carelessness of mowers, and improper 

mulching techniques are negatively affecting the health of our street trees throughout Lexington.  

Can these management decisions be changed to ensure the health and longevity of our urban 

forest?  

 

Urban Forests Work – Analyzed Lexingtonians’ attitudes toward street trees and found that one 

of the greatest barriers – expense – could possibly be overcome with residents’ willingness to 

pay an annual fee in support of street trees. Limited to a subset of well-canopied neighborhoods, 

this study laid the groundwork for future surveys that could extend this understanding to 

different kinds of neighborhoods. 

 

Mountain Maple Consulting – Examined the potential of community involvement in planting 

and maintaining city trees in Lexington, KY.  They found that methods that work for recruiting 

volunteers for one-time events may not be successful in recruiting volunteers for a consistent and 

reliable volunteer base that is needed for urban forestry needs throughout the entire year. They 

also found that the lack of linkages between urban trees and communities, or an established web 

presence may both be barriers to developing a consistent and reliable volunteer base.   

 

Urban Bounty – Inspected the feasibility of community orchards in Lexington and found that 

flood mitigation properties are ideal locations from the perspective of available open space, good 

soils and ownership by the city.  They also found that there are significant needs and interests 

within Lexington for creating community orchards in the city, along with potential funding 

sources.  By connecting different groups already active in the community, a suite of community 

orchards could become a reality in Lexington. 

 

8.2 Final Thoughts 

This project has given us all another perspective of Lexington.  Exploring the city through the 

lens of the urban trees allowed us to step out of our normal college routine and peek over the 

wall, so to speak.  This is a wall we built with our professors and friends – often one and the 
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same – who checked to make sure the mortar was just right, and each successive block lain 

balanced and straight.  With the relentless help from Dr. Mary Arthur, whose guidance and 

tireless commitment to us throughout this semester – from conception of the project to 

compilation of the report you see before you today, we now place the capstone atop the wall 

we’ve all worked so hard to build. 

 

However, if we’ve learned anything this semester through this project it is that there is still much 

work to be done.  Our capstone experience serves to initiate each of us into the next phase of our 

lives and careers, and we will take what we’ve uncovered here and continue to grow ourselves, 

and with any hope make the world healthier with what we’ve found. 
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