
 

Title:  Urban Agriculture: Equity, Sustainability, and Community Development   
 
Issues and Justification:   
Urban agriculture has the potential to contribute solutions to multiple contemporary issues, including food 
security, sustainable development, and climate change mitigation.  The Northeast United States is an 
excellent region to serve as a research testbed to examine the dimensions of urban agriculture and the 
potential that urban agriculture poses.  The region is a microcosm of urban agricultural issues found across 
the country: dense population, small land area, large cities, and diverse peoples.  Further, the Northeast has 
a significant concentration of Land-grant Universities and Experiment Stations.  Institutional proximity (to 
each other and to urban areas) constitutes a powerful, accessible intellectual framework.  Leveraging the 
research capabilities and outreach expertise of the regional Land-grant Universities and Experiment 
Stations is a powerful approach to addressing the challenges of urban agriculture.   
 
While the challenges faced by urban agriculture in the Northeast are multidimensional, they are not 
intractable.  The challenges include: equality and equity surrounding information access and understanding 
on the part of growers, access to growing space (ownership of space and long-term use), soil suitability, 
natural resource management, economic viability, agricultural sustainability, and access to growing 
resources.  We propose to examine these challenges, and in doing so, lead research efforts that seek to 
expand urban agriculture and explore strategies to increase community engagement, promote equitable 
development of urban agriculture sites, ensure food sovereignty, and provide sustainability of urban agri-
food systems.   
 
Our project has four objectives dedicated to: examining how the regulatory environment impacts urban ag; 
assessing the natural resource inputs for urban ag; identifying the challenges and opportunities for urban 
ag, farm to table; and determining the human impact of urban ag on community diversity, equity, inclusion, 
and One Health.  The overarching goal of this multistate project is to assess impact and improve outcomes 
of urban ag on environmental quality, socioeconomic vitality, food security, and community 
resilience, and equity.  
    
Related Current and Previous Work:   
Introduction 
Urban agriculture provides a wide range of ecosystem services on a variety of spatial and temporal scales.  
Depending on the design of the green space these ecosystem services can include stormwater management 
(Almaaitah and Joksimovic, 2022; Fassman-Beck et al, 2013; Gong et al., 2019; Karczmarczyk et al., 2000; 
Rowe, 2011; Whittinghill et al., 2014a),  reduction of the urban heat island effect (UHI) (Jadaa et al., 2019; 
Saadatian et al., 2013),  increased biodiversity and habitat (Baumann, 2006; Benvenitu, 2024; Cook-Patton 
and Bauerle, 2012; Tonietto et al., 2011; Madre et al., 2013), reduced noise and air pollution (Speak et al., 
2012; Van Renterghem and Botteldooren, 2011; Yang and Gong, 2008), and carbon sequestration (Getter et 
al., 2009; Whittinghill et al., 2014b) )  
 
Urban agriculture has been studied from a variety of perspectives, particularly through social lenses 
pertaining to: 

• food access (Metcalf and Widener, 2011; Saha and Eckelman, 2017); 
• fresh produce intake (Alaimo et al 2008, McCormack et 2010);  
• food justice (Alkon, 2014; Billings and Cabbil, 2011; Horst et al, 2017; Myers and Sbicca, 

2015 ; Ramírez, 2015; White, 2011);  
• food sovereignty (Jarosz, 2014),  
• health benefits (McCormack, 2010; Clatworthy et al, 2013; Kingsley, 2009; Subica, 2015; 

Van Den Berg and Custers, 2011); and  
• politics of land development and access to land (Lindemann, 2022) 



 

• community wellbeing (Hung, 2004; Kingsley et al, 2006; Okvat and Zautra, 2011; 
Saldivar-Tanaka and Krasny, 2004; Teig, et al 2009).   

 
While research on the horticultural aspects of urban agriculture is growing, and current agronomic 
knowledge is applicable, urban agriculture specific research is still limited when compared to rural or truck-
crop type agricultural production. This especially applies to forms of urban agriculture that do not integrate 
well with large-scale mechanized farming or emerging forms of urban agriculture, such as the use of green 
roof technology to produce food. 
 
Soils 
These above areas of research have produced a significant body of work examining the possibilities and 
challenges of urban agriculture, but research on urban soils is not as abundant.  Research examining soil 
quality in urban spaces investigates the effects on biodiversity and ecosystem services (Lin et al, 2015), the 
significance in terms of reclaiming vacant land (Beniston and Lal, 2012; Carlet et al, 2017; Kremer et al, 
2013), sustainable land use planning (Lovell, 2010), and the potential to exist as novel agroecosystems 
(Pearson et al 2010; Egerer et al, 2018).  The most common attention given to urban soils, however, pertains 
to the presence of ongoing and legacy inorganic and organic contaminants such as a lead and other heavy 
metals (Brown et al, 2016; Kessler, 2013; Marquez-Bravo et al, 2016; McBride et al, 2014; Mielke et al, 
1983; Mitchell et al, 2014; Sipter et al, 2008; Spliethoff et al, 2016).  
 
While understanding potential contaminant sources and fluxes in urban agriculture is an important issue, 
these areas of inquiry are often conducted without consideration of other soil biological, chemical, and 
physical properties, and rarely consider the soil parent materials therein.  Though there may be cases in 
which urban farmers are growing in soils formed from native, undisturbed soil, most urban farmers 
deliberately avoid such practices in order to mitigate potential contaminant exposure.  As such, most urban 
agriculturalists grow in soil mixtures that they have constructed over time and are therefore generating a 
wide range of previously unclassified constructed soils (called Technosols in the World Reference Base for 
Soils (IUSS, 2022).  Research in NYC demonstrates that community growing spaces are less contaminated 
than home gardens or yards (Cheng et al, 2015).  If contaminants are present in soil, it is often physically 
and logistically challenging to remove or extract them without removing the entire substrate, which may 
also be quite costly (Mielke, 2015).  Additionally, given that urban agriculture is a form of agriculture that 
is often highly motivated by a social or community-based vision, research on urban soils has not often 
integrated attention to socio-ecological relationships to the soil, or soil relationality, in understanding how 
urban farmers relate to and understand their interactions with the soil (Krzywoszynska, 2019; 
Krzywoszynska and Marchesi, 2020).  
 
Nutrient Leaching 
Efficient nutrient and irrigation management are two of the horticultural issues that need to be addressed in 
urban agriculture.  Under application of nutrients or irrigation water can lead to plant stress, increases in 
pest and disease pressure, a reduction in crop quality, and yield losses.  Overapplication of nutrients and 
irrigation water can lead to nutrient leaching, a known issue in agricultural settings.  This is of particular 
concern in urban areas because of the higher percentage of impermeable surfaces and the impact that 
stormwater runoff can have in exacerbating nutrient leaching into urban watersheds.  Overapplication of 
irrigation can also lead to plant health and soil quality issues that also impact yield.  A growing number of 
research studies demonstrate the inefficient use of nutrients in urban agriculture, which is sometimes linked 
with observable increases in soil nutrient content or runoff water measurements or records of fertilizer 
applications and crop yields (Abdulkdir et al, 2013; Arrobas et al, 2017; Cameira et al, 2014; Dewaelheyns 
et al, 2013; Huang et al, 2006; Salomon et al, 2020; Small et al, 2019; Weilemaker et al, 2019; Witzling et 
al, 2011).  Fewer studies have examined the issue of irrigation water use in urban agriculture.  Numerous 
barriers to efficient nutrient and irrigation management exist for urban growers, which could be addressed 
through a combination of research and extension efforts. 



 

 
Several of these barriers relate to the ability of small-scale urban farmers to access and interpret soil test 
results and use nutrient recommendations. Soil testing is uncommon in urban agriculture (D. Medina, 
personal communication, November 3, 2021; Small et al, 2019; Whittinghill and Sarr, 2021; Witzling et al, 
2011). There may be a variety of reasons for this including uncertainty about how to collect samples, where 
to obtain testing, and what tests should be requested. Without soil test results, the use of nutrient 
recommendations may be difficult as most for phosphorus and potassium, including those available for 
New England, recommend application rates based on soil test results for those nutrients (Sideman et al., 
2023).  Even if soil tests have been performed, nutrient recommendations are commonly given in pounds 
of nutrient per acre for a single crop or crop group (e.g., Sideman et al., 2023) while urban farms grow a 
high diversity of crops in a small area (McDougall et al, 2019; Salomon et al, 2020; Wielemaker et al, 
2019). Converting the pounds per acre measurements down to the smaller scale, in square feet or feet of 
row, can be a challenge, especially for beginning farmers, and these farms have a greater tendency to over 
apply nutrients (Wielemaker et al, 2019). Nutrient recommendations are also easier to follow when farmers 
use commercial or synthetic fertilizers with clear nutrient analyses and release times.  Urban growers tend 
to prefer the use of compost (Cameira et al, 2014; Dewaelheyns et al, 2013; Small et al, 2019; Wielemaker 
et al, 2019), which have lower fertilizer nutrient equivalencies (Maltris-Landry et al, 2016; Mikkelsen and 
Hartz, 2008; Wielemaker et al, 2019), and release nitrogen depending on variable climatic and soil factors 
affecting mineralization, which makes following nutrient recommendations using compost much more 
complicated. 
 
Considering these issues, a need has been expressed for research to better understand the nutrient 
management practices may affect nutrient export (Cameira et al, 2014; Dewaelheyns et al, 2013; Huang et 
al, 2006; McDougall et al, 2019; Shrestha et al, 2020; Wielemaker et al, 2019; Witzling et al, 2011).  Urban 
farm irrigation practices may further influence nutrient export from urban agriculture, and as with nutrient 
management, record keeping for irrigation is generally non-existent or incomplete (Small et al, 2019; 
Whittinghill et al, 2016; Whittinghill and Sarr; 2021; Wielemaker et. al, 2019). Although annual 
precipitation is expected to increase in the Eastern United States, this increase may not take place during 
the growing seasons (USGCRP, 2018), thus, implementation of efficient irrigation management will 
become more important under a changing climate.   This coupled with increases in temperatures, 
consecutive dry days, and water costs, stresses the importance of irrigation management for urban growers.  
 
Alternative Growing Methods for Urban Agriculture 
A lack of land area for production in urban centers is one of the major barriers to urban agriculture. This 
has resulted in numerous production methods that make use of space in and on buildings.  The use of 
container gardens, vertical gardens, and green roof technology to produce food on rooftops is not a new 
concept but is growing in practice in modern urban agriculture (Appolloni et al, 2021; Buehler and Junge, 
2016).  Green roof technology makes use of light weight growing media and other layers such as filter 
fabric, water retention fabric and drainage layers, to enable plant growth on rooftops while minimizing 
added weight to the underlying building structure (Whittinghill and Rowe, 2012). Modern green roofs offer 
many of the same ecosystem services as urban green space, many of which are well studies including 
stormwater retention and quality improvement (Almaaitah and Joksimovic, 2022; Fassman-Beck et al, 
2013; Karczmarczyk et al, 2020; Rowe, 2011), noise and air pollution reduction (Rowe, 2011; Van 
Renterghem and Botteldoren, 2011; Yang et al, 2008), mitigation of the urban heat island and energy savings 
to the underlying building (Jadaa et al, 2019; Saadatian et al, 2013), and increased biodiversity and habitat 
(Baumann 2006; Benvenuti, 2014; Colla et al 2009; Cook-Patton and Bauerle, 2012; Madre et al 2013; 
Tonietto et al, 2011) . The extent to which green roofs provide these ecosystem services depends on a variety 
of factors including media depth and composition, water holding capacity, and the plant community that it 
supports.  



 

 
Ornamental green roofs installed on existing buildings are shallow with a limited plant pallet (typically 
mixes of sedum species) because of roof-load restrictions (Dvorak and Volder, 2010). These green roofs are 
often designed to require little maintenance after the plant community is established and are often composed 
of drought resistant plants with limited nutrient requirements.  Switching from these ornamental plant 
communities to an agricultural crop system requires changes in management. First, green roof media is 
designed to hold water but drain quicky, and even deeper media depths are recommended for ornamental 
herbaceous perennials and crop plants.  Regardless of media depth, if deeper media is possible, crop plants 
will likely require the use of irrigation.  The use of irrigation on a green roof changes its capacity to retain 
stormwater (Almaaitah and Joksimovic, 2022; Harada et al, 2018a; Harada et al, 2020; Whittinghill et al, 
2014a; Whittinghill et al, 2015).  The few studies that have examined this issue have found that agricultural 
green roofs retain less storm water than their ornamental counterparts. This can be linked to reduced media 
dry down between storms because of irrigation and therefore lowered capacity to hold water in following 
storms, with cropping cycles, and with media composition.  Second, greater nutrient inputs will be required 
for the rooftop to support crop plant growth and production.  This can be supplied in the form of fertilizers, 
composts, and other amendments (Grard et al, 2015; Harada et al, 2018a; Whittinghill et al, 2016). 
Currently, there are no nutrient application recommendations for growing crops in green roof media, so 
recommendations for soil-based agriculture are likely used.  Green roof media does, however, differ from 
agricultural soils in several ways, including having a low cation exchange capacity (Whittinghill et al, 
2016).  This suggests that nutrient applications may need to differ from typical agriculture.  The use of 
fertilizers and composts has been examined in ornamental green roofs, and both are linked with increased 
nutrient leaching (Buffam et al, 2016; Clark and Zheng, 2013, 2014; Czemiel Berndtsson, 2010; Hathaway 
et al, 2008; Ntoulas et al, 2015; Rowe, 2011).  There are many fewer studies examining the effects of 
nutrient applications to agricultural rooftops are fewer, demonstrate high nutrient leaching with some 
differences among nutrient sources for the extent to which they contribute to leaching (Elstien et al, 2008; 
Harada et al, 2017; Harada et al, 2018b; Harada et al, 2020; Kong et al, 2015; Matlock and Rowe, 2017; 
Whittinghill et al, 2015; Whittinghill et al, 2016; Whittinghill et al, 2024).  Few of these studies examine 
nutrient cycling withing the green roof media or the potential dynamics that microbial communities or other 
media factors could play in nutrient leaching on agricultural green roofs (Harada et al, 2018b; Harada et al, 
2020). 
 
Few studies have examined the impacts of switching from ornamental to agricultural plant communities 
have on ecosystem services typically provided by green roofs beyond stormwater management.  No studies 
have been found that examine air and noise pollution reduction by agricultural green roofs; although three 
monitored atmospheric deposition (Harada et al, 2018b; Harada et al, 2019; Tong et al, 2016).  The first 
study (Harada et al, 2018b) focused on atmospheric deposition of nitrogen, the second (Harada et al, 2019) 
focused on heavy metal atmospheric deposition and media content. The third compared particulate matter 
on the roof to street level but did not make comparisons to a nearby conventional roof. Another study 
measured heavy metals in green roof media, and vegetables grown on that roof, but did not monitor 
atmospheric deposition (Grard et al, 2015). They did test the media three times a year over a two-year 
experiment but saw no changes over time. It is unclear how the results from any of these studies could be 
generalized to discuss the system’s ability to reduce air pollution.  Two studies have explored carbon 
sequestration (Begam et al, 2021; Whittinghill et al, 2014b). Of these, only the study by Whittinghill et al. 
(2014b) compared carbon sequestration on agricultural green roofs with ornamental green roofs. Three 
other studies investigated how green roofs can mitigate urban heat islands and reduce building energy use 
(Almaaitah and Joksimovic, 2022; Begum et al, 2021; Elstein et al, 2008). These observed that the growth 
stage of the vegetation affects the extent of cooling but that agricultural green roofs do provide a cooling 



 

benefit when compared to a bare roof (Almaaitah and Joksimovic, 2022; Begum et al, 2021). One of those 
studies also identified differences in cooling among different crop plants (Almaaitah and Joksimovic, 2022). 
 
Very little work has examined the impacts of agricultural green roofs on urban wildlife habitat and 
biodiversity, especially as compared to ornamental green roofs or ground level systems. More, but still 
limited work has been done on how the green roof environment affects agricultural production, including 
aspects like crop variety selection, yields, crop quality and food safety. In this work the focus has been 
predominantly on yield (Aloisio et al. , 2016; Buckley et al., 2022, Butts, 2017; Eksi et al., 2015; Eksi et 
al., 2016; Lacarne et al., 2021; Martini et al., 2017, Matlock and Rowe, 2017, Mower e tal., 2019,  
Olsezewski and Eisenman, 2017; Orsini et al., 2014; Oullette et al., 2013; Varela et al., 20221, Walters et 
al., 2022, Walters et al., 2023, Whittinghill et al., 2013; Whittinghill et al., 2016b; Whittinghill and Poudel 
2020) and not crop quality (Ahmed et al., 2017; Eksi et al., 2015; Lacarne et al., 2021; Whittinghill et al. 
2013; Whittinghill et al., 2016b) or food safety (Grard et al., 2015). However, only a few of these include 
comparisons with more traditional agricultural yields (Aloisio et al., 2016; Whittinghill et al., 2016b; 
Whittinghill and Poudel, 2020) or include ground level soil-based plots in the experiment for comparison 
(Eksi et al., 2015; Whittinghill et al., 2013; Whittinghill et al., 2016b; Whittinghill and Poudel, 2020), 
making it difficult to determine the effects of the green roof systems on crop production. This indicates a 
need for more research to develop best management practices for green roof crop production. Such practices 
would help optimize the tradeoffs between crop production and the provisioning of ecosystem services. 
 
Urban Grower Changing Demographics 
A national urban agriculture needs assessment was conducted by the National Center for Appropriate 
Technology (NCAT) in 2013 and received a total of 315 responses (Oberholtzer et al., 2016). The 
assessment found most urban farmers are generally younger (average 44 years) and have been farming for 
10 years on average.  This aligns with findings in a needs assessment conducted by the Cornell Vegetable 
Program in 2019 for urban growers in the City of Buffalo, where 14/15 (93%) of growers have been growing 
for 10 years or less.  The USDA defines “beginning farmers” as those that have been farming for 10 years 
or less.  These farmers are often targeted for special funding and research opportunities as it is likely they 
have less production experience, limited access to capital, and are less likely to be tied into service provider 
networks. Across the United States, only 908,274 producers (27%) have been farming for 10 years or less 
out of a total of 3,399,834 producers. (USDA 2017).  In Buffalo, NY, not only are many urban farmers 
classified as “beginner” they are also predominantly located in USDA designated “food deserts”, 
neighborhoods that are low-income and have limited access to healthy and affordable foods (Van Ploeg, 
2011).  
 
Oberholtzer et al. (2016) also found that 37.3% of growers farm on multiple production sites and 
approximately 71.3% of growers do not own land that was purchased.  The bulk of respondents are either 
borrowing land through an informal agreement, are on a short term (year to year) lease, or a long-term lease.  
The lack of secure tenancy and number of production sites adds another layer of challenges for pest 
management in urban settings. Urban growers may be less likely to invest in long-term crop rotation plans, 
infrastructure, or IPM controls like developing beneficial habitat for natural enemies if they do not know 
how long they will have access to a property.  When asked to rank production risks and challenges, 
managing pests and managing weeds ranked as the second and third most challenging below production 
costs. 
 
Urban communities are more demographically diverse than rural areas and urban farms often strive to grow 
culturally relevant foods for their neighborhoods.  This may mean growing crops that are not typical for 
that climate and very little may be known about managing pests or diseases of these new crops (Parket, 
2018).  Distinct from most rural agriculture, urban farmers are often nested within not-for-profits that 
prioritize social issues. (Anderson and Gonzalez, 2018). 
 



 

Summary 
Numerous sources offer evidence of social benefits of urban agriculture. The context of production methods 
and their risks and benefits reveals opportunities for further research on urban soils, green roofs, nutrient 
and irrigation management, and effective outreach methods to these audiences.  
 
Objectives:  

1. Investigate the regulatory, policy, and economic environment on the establishment and 
sustainability of urban agriculture enterprises. 

a. Comment: This objective is dedicated to the examination of the impact of the regulatory 
environment which could include federal, state, municipal, financial, environmental, and 
other policies on urban agriculture.  This objective also includes economic feasibility as it 
relates to access to financial resources.        

2. Assess the availability, use, and sustainability of natural resources in urban agriculture.  
a. Comment: This objective examines resource inputs associated with urban agriculture and 

the potential contributions of urban agriculture to biodiversity, climate change adaptation, 
and mitigation.    

3. Identify and examine the challenges and opportunities for improving the equitable development 
and promotion of urban agri-food systems.   

a. Comment: This objective focuses on urban agricultural endeavors, from farm to plate, and 
assesses the impact that urban agriculture has on agricultural sustainability and food 
security.  

4. Identify and examine the factors that contribute to advancing human diversity, inclusion, and 
community engagement in urban agriculture. 

a. Comment: This objective also examines issues of food sovereignty and promotion of One 
Health.   
  

 
Methods:  
Objective 1.  Investigate the impact of the regulatory policy, and economic environment on the 
establishment and sustainability of urban agriculture initiatives. 
 
We propose to comprehensively investigate the multifaceted impact of the regulatory environment on urban 
agriculture.  This entails a thorough analysis of federal, state, municipal, financial, environmental, and other 
pertinent policies that shape the landscape of urban agriculture.  Our focus will also explore the economic 
feasibility of urban agriculture, with a particular emphasis on the accessibility of financial resources for 
prospective urban farmers.  By integrating a holistic approach, this research aims to provide a 
comprehensive understanding of the challenges and opportunities inherent in urban agriculture, with the 
ultimate goal of facilitating informed policy decisions and promoting sustainable urban agricultural 
practices. 
 
Examples of studies to be undertaken include policy-oriented, community-based, or applied research 
projects that:  

• Analyze urban zoning policy across different geographies, including assessment of zoning tools 
and implementation of such tools.  

• Perform quantitative and/or qualitative analyses of scope of urban agriculture as it relates to 
different zoning or urban planning contexts.  

• Assess how different zoning tools are used to promote or exclude urban agriculture; assessment of 
innovative zoning policies and/or tools (including different types of land banks).  

• Map (including participant/resident mapping) of different urban land uses across cities.  



 

• Interview focus groups, city planners, and other relevant officials (e.g., CDC staff, departments of 
sustainability or community development) about the tools they use to support urban ag and their 
perception of success of these tools.  

• Investigate knowledge of or experience with local zoning ordinances, food policy, urban policy, or 
others that might present barriers to or opportunities for urban food production.  

• Perform interviews with focus groups or individual participants related to knowledge, perspectives, 
and advocacy of participants in urban agriculture.  

• Engage in qualitative and comparative analyses of key stakeholders (e.g., people, organizations, 
land banks, local officials, municipalities, counties, etc.) involved in creating and implementing 
land policy, as well as the extent of resident involvement in such endeavors.    

• Analyze how urban producers access land in cities across the U.S. (e.g., private vs. public land, 
leased or purchased land).  

• Undertake qualitative or mixed methods case studies (e.g., focus groups, surveys, semi-structured 
or structured interviews, policy review, archival methods, document analysis) focused on residents, 
and other key stakeholders, as well as past and present urban agriculture in a place.  Analyze zoning 
records, land and deed transfer records.  

• Assess the criteria groups/organizers/people use to select land for urban agriculture and how do 
they differ from recommended criteria.   

• Perform quantitative assessment, mapping, of health indicators of community members in places 
(e.g., census defined places, census tracts) with differing percentages of urban land under 
agricultural production.  

• Perform time lag regression or spatial analysis to investigate impacts of urban food production 
across time and space. 

 
Objective 2.  Assess the availability, use, and sustainability of natural resources in urban agriculture.   
 
We propose to conduct a thorough examination of the reciprocal relationship between resource inputs and 
urban agriculture activities, with a specific emphasis on the potential contributions of urban agriculture to 
biodiversity, climate change adaptation, and mitigation.  Our research will entail a comprehensive analysis 
of the diverse inputs available in urban areas, ranging from brownfields, waste streams, and urban 
infrastructure to local labor forces, and the potential roles these inputs have on shaping the dynamics of 
urban agriculture.  Concurrently, we will investigate the impact of urban agriculture on biodiversity, climate 
change adaptation, and mitigation, considering factors such as green infrastructure, carbon sequestration, 
and the promotion of sustainable ecosystems.  This multifaceted approach aims to shed light on the intricate 
interplay between urban settings and agriculture, with the ultimate goal of identifying strategies that 
enhance urban agriculture's role in fostering biodiversity, climate resilience, and mitigating the effects of 
climate change in urban environments. 
 
Examples of studies to be undertaken include basic or applied research projects that:  

• Analyze how urban farm irrigation and nutrient management practices impact plant stress and 
nutrient leaching.    

• Evaluate instrumentation on urban farms that monitor water use, soil moisture at several depths, 
and local environmental conditions.  

• Monitor water and nutrient losses from the root zone including the impact that changes in farm 
management practices have on nutrient leaching.  

• Soil test for nutrient content.  
• Create strategies for nutrient applications by farm management.  
• Analyze nutrient budgets and create nutrient best management application recommendations.    
• Monitor how soil health or compost use changes agronomic outcomes (e.g., soil moisture, nutrient 

leaching, and plant stress).    



 

• Assess contamination in urban soils.  
• Examine the development of XRF calibrations for local soils to test for heavy metal contamination 
• Link to the effectiveness of heavy metal contamination mitigation measures on urban farms and 

assess the effectiveness of organic amendments, such as compost and biochar, on contaminant 
retention and immobilization in a time study. 

• Evaluate the impact of heavy metal contamination on food safety from urban agriculture by 
developing  portable XRF method on testing on plant and fruit tissues. on on  

• Analyze the types of materials that are reused, recycled, or utilized as an input/advantage on urban 
farms or community gardens and quantify economic and environmental value of use of the 
materials.  

• Consider grey water capture and storm water management as a means for irrigation.  
• Examine the quality of municipal water for irrigation and its possible effects on soil properties. 
• Assess the quality of locally sourced composts used by urban agriculture practitioners.  
• Determine micro- and macro-plastic contamination in the urban environment.    

 
Examples of approaches to be used to accomplish basic or applied research projects: 

• On farm research or research in collaboration with urban farms and gardens involving: 
o Soil sample collection 
o Leachate water sample collection using lysimeters buried under productive areas 
o Instrumentation for water use monitoring, soil moisture monitoring, ET and weather 

monitoring 
o Compost sample collection 
o Collection of produce samples 
o In situ testing of soil and crop produce with XRF technology 

• Controlled experiments on research farms involving using relevant urban agricultural production 
practices: 

o Soil sample collection 
o Leachate water sample collection using lysimeters buried under productive areas 
o Instrumentation for water use monitoring, soil moisture monitoring, ET and weather 

monitoring 
• Soil and compost testing including but not limited to: 

o Extraction and spectrographic analysis for nitrate, ammonia, and phosphate 
o Acid digestion and analysis using ICP-OES or ICP-MS for mineral nutrients and heavy 

metals 
o XRF testing in laboratory conditions to assist in the validation of in situ test results 

• Leachate, municipal, and gray water analysis including but not limited to: 
o Volume measurements in the field 
o pH and conductivity measurements 
o Spectrographic analysis for nitrate, ammonia, and phosphate 
o Analysis using ICP-OES or ICP-MS for mineral nutrients and heavy metals. 

• Produce analysis including but not limited to: 
o Total and marketable yield measurements 
o Spectrographic analysis for nitrate 
o Acid digestion and analysis using ICP-OES or ICP-MS for mineral nutrients and heavy 

metals 
• Plant stress indicators including but not limited to: 

o Canopy temperature measurements by thermal imaging 
o Leaf water potential  
o Leaf chlorophyll fluorescence 
o Stomatal conductance 
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Objective 3.  Identify and examine the challenges and opportunities for improving the equitable 
development and promotion of urban agri-food systems.   
 
The focus of this objective is to rigorously examine urban agricultural practices, processes, and endeavors 
along the entire supply chain, from farm to plate, and to evaluate the broader impacts of urban agriculture 
on urban agricultural sustainability and food security.  Our research approach will encompass a 
comprehensive investigation into various facets of urban agricultural systems, including cultivation 
techniques, distribution networks, and consumption patterns, and the role of NGOs and/or community-
based organizations (CBOs) community residents in hyper-local agrifood systems.  This analysis will 
enable an understanding of how urban agriculture affects not only the ecological and economic dimensions 
of urban food production but also its role in enhancing food security within urban areas.  We will investigate 
the complex dynamics and potential synergies between urban agriculture and sustainable food systems, 
with an aim to provide valuable insights for urban planners, policymakers, and practitioners to foster 
resilient and secure food production in urban environments. 
 
Examples of studies to be undertaken include basic or applied research projects that:  

• Monitor plant stress indicators during the growing season and drought.   
• Classify farm practices for comparisons between farms.  
• Evaluate innovative agronomic strategies that are easily implemented and consider scale of 

implementation.  
• Determine the extent the built environment can be and is being used to develop urban agriculture 

(e.g., rooftop urban agriculture).     
• Evaluate vegetable production in open air, media-based rooftop systems and determine how such 

systems might provide environmental benefits by green roof agriculture.  
• Determine how growing in green roof media affects crop management (e.g., irrigation, nutrient 

management recommendations, crop variety selection) and how growth in the rooftop environment 
affects plant yield and nutrient content.  

• Assess the impact of nutrient management/compost additions to such roofs on nutrient leaching.  
• Evaluate the opportunities and challenges of urban areas serving as heat sinks.       
• Determine and categorize underutilized resources that urban farmers could incorporate into their 

operation that could have an economic or environmental benefit.  
• Identify criteria for siting urban agricultural enterprises.   
• Develop nutrient management recommendations that increase yields and crop nutrient quality.  
• Develop or assess the impact and improve outcomes of urban agriculture on environmental and 

equitable socioeconomic sustainability.   
• Examine and evaluate the landscape of NGOs or CBOs and their role in education or promotion of 

urban ag-related practices.  
• Research with urban growers that identifies challenges and barriers in growing, access to markets, 

assessing market demand, and/or aggregating product for marketability.   
•  

Examples of approaches to be used to accomplish basic or applied research projects: 
• On farm research or research in collaboration with urban farms and gardens involving: 

o Testing and monitoring methods as in objective 2 
o Surveys of farm and garden practices 

• Controlled experiments on green roof experimental platforms that would be monitored for: 
o Media properties over time 
o Leachate water volume and quality over time 
o Crop yields, USDA quality standards, and nutrient content (using methods described in 

objective 2) 

Formatted: Line spacing:  Multiple 1.08 li

Formatted: Line spacing:  Multiple 1.08 li



 

• Soil and growing media testing as in objective 2 
• Leachate water analysis as in objective 2 
• Plant stress indicators as in objective 2 

o  
Objective 4.  Identify and examine the factors that contribute to human diversity, inclusion, and community 
engagement in urban agriculture. 
 
We plan to identify and comprehensively examine the multifaceted factors that underpin human diversity, 
equity, inclusion, and community engagement within the urban agriculture domain.  This research will 
provide a nuanced understanding of how urban agriculture not only addresses food security but also serves 
as a catalyst for fostering diversity, inclusivity, and community cohesion.  This objective also includes 
consideration of food sovereignty and the promotion of One Health, the nexus between human and 
environmental health.  Ultimately, we expect to offer valuable insights for policy development and 
implementation that can promote equitable and sustainable urban agricultural practices, thereby 
contributing to the broader well-being of urban populations. 
 
Examples of studies to be undertaken include basic or applied research projects that:  

• Directly utilize longitudinal, cross-sectional, causal, or correlational study design to inventory, 
survey, and analyze programs and projects involved in urban agriculture for DEI measures.  

• Analyze spatial relationships between social determinants of health, presence of urban agriculture 
operations, resources (financial and otherwise) dedicated to such operations, location of other food 
retail infrastructure, and vacant land and/or green space availability for urban food production.   

• Perform urban agriculture-focused primary and meta-analyses of participant and production data, 
engaging in action research, or executing experimental research related to measures of race and 
ethnicity, gender/gender identity and sexual orientation, socioeconomic composition, 
neurodiversity, and disability status.   

• Undertake qualitative, quantitative, mixed method, interpretive research or ethnographies related 
to participants attitudes, beliefs, group dynamics, life experiences, sense of community, cultural 
norms, and talents of those engaged in urban agriculture projects and programs.  

• Collect data, analyze, and interpret expressions of ideas, perspectives, and abilities of participants 
in urban agriculture.  

• Employ case studies, focus groups, structured interviews, or implementation of methods in 
programs that are thought to elevate equity, activate diversity, lead with inclusivity, or promote 
relevant activities in socially, culturally, and economically disadvantaged populations.   

• Implement and analyze informal and formal educational opportunities or mentorship/sponsorship 
outcomes related to urban agriculture and their effectiveness toward DEI goals, including career 
outcomes; educational matriculation, retention, and recruitment; and measurements of participant 
well-being.  

• Map, inventory, and assess local and regional food supply chain engagement by participants of 
urban agriculture.  

• Implement and analyze projects that promote community engagement or provide mutual aid in the 
context of regional food systems and agriculture-centered activities.  

• Develop, implement, and analyze talent and culture practices, mentorship, or education strategies 
within urban agriculture, community food program development, or regional food system 
development, with special focus on outcomes.  

• Identify and engage in professional development opportunities for DEI-focus participants.    
• Prioritize accessibility of project research processes and educational outputs for diverse audiences 

by conducting language and preferred delivery assessment of translation services at 
cooperating urban farms. Language preference will be assessed via in-person interviews and 
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written materials translated into appropriate languages and where possible contract 
interpreters for verbal research and education events.  

 
Measurement of Progress and Results: 
Project Outputs: 
The multistate research team will train undergraduate and graduate students in qualitative research 
(e.g., conducting focus groups, qualitative data collection and analysis, participant observation, 
collaborative and engaged research methodologies analyzing focus group transcripts), quantitative research 
(e.g., data collection, data analysis), professional and scientific writing, and laboratory skills.   
 
The multistate research team will submit collaborative grant applications to external funding agencies 
and organizations. 
  
The multistate research team will publish research findings in refereed journal publications.  
  
The multistate research team will present research findings at scientific meetings and other public 
presentation events.  
  
The multistate research team will work closely with colleagues in Extension to create and disseminate 
relevant findings to stakeholders per the Outreach plan.  
  
The multistate research team will work closely with communications experts to craft compelling, 
accessible, and relevant messaging to all constituencies.   
  
Project Outcomes:  
Clearly identify the regulatory, policy, and economic environment on the establishment and sustainability 
of urban agriculture enterprises.  
  
Create models for economic feasibility of urban agricultural enterprises.   
  
Identify the availability, use, and sustainability of natural resources in urban agriculture.   
  
Improve the equitable development and promotion of urban agri-food systems.    
  
Identify and examine the factors that contribute to advancing human diversity, inclusion, and community 
engagement in urban agriculture.  
 
Outreach Plan: 
This multistate research project focuses on the impact of urban agriculture on environmental quality, 
socioeconomic vitality, food security, community resilience, and equity.  While there are many stakeholder 
groups to interact with, our Multistate project team is well positioned to provide broad dissemination of the 
results of this project.  To that end, project participants include individuals with Extension appointments 
and station scientists closely linked to Cooperative Extension faculty, educators, and staff at their Land-
grant university.  Hence, research findings will be disseminated to urban farmers, agricultural businesses, 
urban stakeholders, decision makers, scientists, and other clientele through a variety of outreach strategies.  
The technical team also plans to seek input from all stakeholder groups to ensure that the research is meeting 
the needs of stakeholders.  To move information in a two-way fashion, we expect to use the following 
strategies:     

• Traditional Extension Outputs: 
• Develop concise and informative fact sheets summarizing key research findings. 



 

• Utilize Extension networks and channels to distribute fact sheets to urban farmers and 
stakeholders. 

• Host informational workshops at urban and peri-urban Extension offices to engage directly 
with local communities. 

• Digital Tools and Platforms: 
• Create user-friendly digital tools (e.g., decision making tools, interactive maps, etc.) to 

enhance accessibility to research outcomes. 
• Employ the project website on NIMSS to aggregate a list of resources generated by project 

participants. 
• Leverage social media platforms for regular updates and engagement. 

• Workshops and Field Days: 
• Organize hands-on workshops and field days to provide practical insights and 

demonstrations. 
• Deploy Extension educators to coordinate regional events that cater to diverse urban 

agricultural communities. 
• Peer-Reviewed Publications: 

• Produce peer-reviewed publications for professionals in the field. 
• Collaborate with academic journals and Extension publications to disseminate in-depth 

research findings. 
• Professional Conferences, Groups, and Organizations: 

• Present research results at relevant national and regional professional conferences. 
• Foster partnerships with other multistate research projects, especially those with urban ag 

dimensions. 
• Reaching Underrepresented Communities: 

• Develop tailored outreach materials addressing the specific needs and challenges of 
underrepresented communities. 

• Collaborate with community leaders and organizations to ensure effective communication 
and engagement. 

• Engage With Urban Agriculture Networks: 
• Engage with existing urban agriculture networks and projects (e.g., NE2206: Green 

Stormwater Infrastructure and Agriculture.) 
• Attend and present at conferences focused on urban agriculture to expand the project's 

reach. 
• Recruitment and Participation: 

• Implement inclusive recruitment strategies to ensure a diverse and representative 
participant pool. 

• Establish mentorship programs to support underrepresented participants throughout the 
project. 

• Stakeholder Interaction: 
• Incorporate diversity, equity, and inclusion principles in all interactions with stakeholders. 
• Solicit feedback from diverse stakeholders to inform project direction and priorities. 

• Cultural Sensitivity: 
• Ensure that all outreach materials and events are culturally sensitive and accessible. 
• Collaborate with community organizations to facilitate the dissemination of research in a 

manner that respects and aligns with diverse cultural perspectives. 
  
Last, the Technical Team will implement feedback mechanisms, such as surveys and focus groups, to assess 
the effectiveness of outreach strategies and use feedback to adapt and refine outreach efforts throughout the 
project. 



 

 
Organization/Governance: 
The technical committee will organize itself by annually appointing an incoming secretary, who will then 
serve as the secretary for the following year.  The secretary will complete a one-year term and then serve 
as the committee chair the following year.  Therefore, officers serve two-year terms.  This limits the time 
commitment requested from incoming officers yet provides sufficient institutional memory about the 
project.  Annual meetings will be organized on a rotating basis after the technical committee membership 
has been polled for availability and interest.  If a face-to-face meeting is not feasible, a virtual annual 
meeting will be held.  For decision making, all Appendix E participants may vote.  A quorum for technical 
committee deliberations will be 51% of the Appendix E participants.  Motions pass by simple majority. 
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