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1. Executive Summary 

Cities are starting to focus on how they can make their community more resilient to 

natural threats in the face of a changing climate and increasing frequency and severity of natural 

hazards. With an ever-evolving political climate, paired with the increase in threat of hazards, 

cities are struggling to obtain financing to execute resilience projects. High Point, North 

Carolina, provides a relevant case study for examining the translation of vulnerability and risk 

into a resilience-focused financing strategy.  

While High Point has access to hazard data and planning frameworks, like many mid-

sized cities, it faces challenges in aligning risk information with funding strategies. The City’s 

2045 Comprehensive Plan identifies flooding, stormwater management, and infrastructure 

modernization as key challenges influencing long-term growth and economic sustainability (City 

of High Point, 2024). These priorities reflect broader concerns about climate impacts, aging 

infrastructure, and the need to maintain economic competitiveness.  

Existing planning documents emphasize economic growth and resilience goals, yet 

limited guidance exists on how spatial risk data can be used to support investment narratives or 

attract diverse funding sources. This context makes High Point an appropriate setting for 

exploring how publicly available flood risk information can be reframed to support infrastructure 

financing decisions. By situating chronic stressors and vulnerability along with flood risk within 

a city’s capital improvement efforts, it can bridge the gap between planning and investment. 

High Point illustrates both the opportunities and constraints faced by mid-sized cities attempting 

to translate resilience priorities into actionable financing strategies. 

This project sought to examine how spatial flood risk data can be integrated into 

infrastructure financial planning in High Point. Rather than developing new predictive models, 

the project synthesized existing public datasets—including FEMA flood maps, local 

infrastructure records, and state GIS resources—to identify where flood exposure intersects with 

critical public assets and economic priorities. By reframing spatial risk information through an 

investment-oriented lens, the project demonstrates how hazard data can be made more relevant 

and actionable for funding discussions. This project utilized a literature review, GIS analyses of 

vulnerability and flood risk data, and investment research to create a wholistic approach to 

resiliency planning for High Point. Recommendations included areas of focus for resiliency 

work, integration of resiliency into existing capital improvement projects, and methods to 

increase public-private partnerships for co-development of projects. 
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2. Introduction  

Flooding poses an increasing challenge to communities across the United States, 

particularly for inland cities facing more frequent and intense precipitation events alongside 

aging infrastructure systems. As climate impacts intensify, flood risk is no longer solely an 

environmental concern, but a critical economic and infrastructure issue affecting public safety, 

service continuity, and long-term community competitiveness. Local governments are 

increasingly expected to manage these risks while maintaining fiscal stability and attracting 

investment to support resilient development (Federal Emergency Management Agency [FEMA], 

2024). 

The City of High Point exemplifies this challenge. In response to the city’s population 

growth over the past decade, there have been efforts from the city, Chamber of Commerce, and 

other groups to increase development within city limits, especially in the downtown area. In 

plans for redevelopment, the city is considering a wide variety of factors affecting future city 

conditions. High Point’s 2045 comprehensive plan identifies flooding, stormwater management, 

and infrastructure modernization as priority concerns shaping the city’s long-term growth and 

economic sustainability (City of High Point, 2024). However, like many mid-sized cities, High 

Point faces constraints in translating hazard data into clear, actionable strategies that resonate 

beyond regulatory compliance. While flood risk information is widely available through tools 

such as FEMA Flood Insurance Rate Maps (FIRMs), these datasets are most often used for land-

use planning or insurance purposes rather than as inputs into broader financial and investment 

decision-making. 

In addition to physical risks such as flooding and aging infrastructure, the city must also 

consider existing inequity and stressors in communities. The socioeconomic layout of High Point 

has lower socioeconomic level populations in the southwest portion of the city (a main area of 

redevelopment). To best serve these communities moving forward, there must be an 

understanding of what stressors they face currently and might face in the future. This could 

include limited food access, less access to green spaces, less transportation services, and many 

other factors. While redevelopment is often seen as having a negative impact on communities, 

the right approach for projects can be designed to improve resilience outcomes for vulnerable 

communities. 

Recent federal guidance emphasizes the importance of bridging this gap between risk 

identification and investment action. FEMA’s National Resilience Guidance reframes resilience 

as a systems-based investment strategy that integrates risk reduction, interdependent 

infrastructure systems, and cross-sector partnerships among public agencies, private investors, 

and philanthropic organizations (FEMA, 2024). Within this framework, resilience investments 

are positioned not only as protective measures, but as tools to reduce uncertainty, avoid future 

losses, and sustain economic productivity. Despite this shift in policy framing, many local 

governments lack practical methods for translating spatial risk data into narratives and strategies 

that support infrastructure financing conversations. 

In 2023, High Point applied for a FEMA grant of $10M to invest in resiliency projects in 

Southwest High Point that would enable the city to move away from reactive disaster spending 

toward a proactive investment approach to build resiliency. The grant was set to cover 

rehabilitating sewers, restoring steam banks and creating green stormwater infrastructure in an 
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area with a lot of industrial and commercial vacancy that is undergoing development (North 

Carolina Department of Public Safety, 2023). The proposed project benefits included: 

• Better stormwater management 

• Improved water quality 

• Increased neighborhood resiliency  

• Reduction in flooding & heat island effect 

• Enhanced economic impact 

In 2025 the grant was rescinded because FEMA decided to terminate the “Building 

Resilience Infrastructure and Communities (BRIC)” program that issued the grant money, as part 

of a widescale decrease in federal funding under the Trump administration (Environmental & 

Energy Law Program, n.d.). In mid-July 2025, 20 states filed a lawsuit against FEMA stating that 

the agency unlawfully terminated the BRIC program and claimed the Administration lacked the 

authority to stop/pause the program because Congress had appropriated the BRIC funds, and 

FEMA is required by law to prioritize pre-disaster mitigation (State of Washington et al. v. 

FEMA, 2025). On Dec. 11, 2025, a federal judge issued a final ruling stating the Administration 

had in fact illegally ended BRIC and issued a permanent injunction that it’s prohibiting the end 

of BRIC (State of Washington et al. v. FEMA, 2025). As of March 2026, it appears North 

Carolina is set to receive $200M to fund disaster prevention projects (North Carolina Department 

of Justice, 2025).  

While this is a positive development for High Point, the situation demonstrates the 

volatility of federal funding availability and underscores the importance of cities finding 

alternative funding sources for resiliency projects. This project focuses on pathways and 

opportunities for finding this funding, using High Point as a case study. 

 

2.1 Project Specifics 

Resilience is defined as “the ability to prepare for threats and hazards, adapt to changing 

conditions, and withstand and recover rapidly from adverse conditions and disruptions” (FEMA 

National Resilience Guidance). For this project, we will look at both shocks and stressors that 

contribute to overall resilience. Shocks are acute incidents, such as flooding and other hazard 

events, and stressors are long-term strains on communities that can amplify the impacts of 

shocks. Both are important in understanding the risks that High Point faces and the chronic 

strains that communities face that could contribute to greater vulnerability to these risks. 

This project combines vulnerability, risk, and financial information to create pathways to 

financing opportunities for resilience projects and infrastructure in High Point. The overall goal 

of this project is to help the city create a reliable and forward-looking finance approach for 

investing in resilience projects that are not entirely grant dependent and include leveraging 

public/private partnerships with the city’s financial stakeholders. 
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This project recommends including spatial risk information in financial planning by 

treating spatial flood risk data as a communication and decision-support tool rather than a 

predictive model. By synthesizing existing public datasets, including FEMA flood maps, local 

infrastructure records, and state GIS resources, and reframing spatial patterns through an 

investment lens, the analysis seeks to demonstrate how hazard data and maps can support 

infrastructure financing discussions. In this context, the value of spatial analysis lies not in 

technical precision, but in its ability to clarify risk, support prioritization, and inform strategic 

investment decisions.  

By aligning spatial flood risk analysis with infrastructure financing considerations, the 

project contributes to emerging efforts to position resilience as a strategic economic investment 

rather than a standalone environmental obligation. Reducing chronic stressors that exacerbate 

disaster impacts is one area High Point can consider when investing in resiliency and 

redevelopment in Southwest High Point. This approach should be contextualized in the existing 

stressors and hazards that High Point faces as it contributes to overall city resilience. With 

additional information provided to High Point on the funding landscape for resiliency projects, 

coupled with city-specific data risk mapping, the goal is to ensure the city is set up for a resilient 

future as it continues to invest economically. 

Below is an overview of outputs for this project: 

• Resilience and Investment Literature Review 

• Summary and Maps of Stressors and Hazard Risk 

• Flood Risk and Infrastructure Maps 

• Resilience Investment Recommendations for the City 

 

3. Background 
 

3.1 High Point, North Carolina 

The City of High Point resides within North Carolina’s Piedmont region, southwest of 

Greensboro, North Carolina. In response to the city’s population growth over the past decade, 

there have been efforts from the city, the Chamber of Commerce, and other groups to increase 

development within city limits, especially in the downtown area. 

High Point’s major economic driver is the High Point Furniture Market, which is a 

furniture showcase that takes place in the city twice a year. The Furniture Market brings around 

150,000 visitors annually and generates approximately $6.7 billion in economic impact for the 

state of North Carolina, contributing $200 million in state tax revenue (High Point Market 

Authority, n.d.). The market owns the majority of buildings downtown, which remain largely 

unused during the year when the market is not occurring. The city hopes to address this 

emptiness by increasing development in the area and expanding Southwest High Point. 
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High Point is in a growth trajectory, with the population increasing, increased economic 

activity, and continued development. The city and business community appear aligned on 

achieving desired growth and have a good working relationship. Both are committed to 

supporting development and redevelopment efforts in the city moving forward. 

While redevelopment is often seen as having a negative impact on communities, the right 

approach can be designed to improve resilience outcomes for vulnerable communities.  

 

4. Literature Review 

4.1 Introduction 
The increasing frequency and severity of natural hazards around the world has 

highlighted the importance of preparing for a future full of risks. Cities especially have been 

impacted by hazards including flooding, extreme heat, and others that are exacerbated in urban 

environments, often with high concentrations of people in risk areas (IPCC). This literature 

review examines resilience in a city context, how it intertwines with existing socio-economic 

stressors, and the role of investment in resilience-focused redevelopment projects. 

4.2 Physical Risk and Hazards 
Flood risk is increasing across the United States as climate change alters precipitation 

patterns and intensifies extreme rainfall events. While coastal flooding often dominates public 

attention, inland communities are experiencing growing exposure to pluvial and fluvial flooding 

driven by heavier downpours, changing watershed dynamics, and constrained drainage systems. 

These shifts challenge long-standing assumptions of stationarity climates that have historically 

underpinned infrastructure design and risk assessment (Intergovernmental Panel on Climate 

Change [IPCC], 2023). 

Urban infrastructure systems—including transportation networks, utilities, and public 

facilities—are particularly vulnerable to these evolving flood dynamics. Much of this 

infrastructure was designed using historical climate data and engineering standards that did not 

anticipate current or future precipitation extremes. As flooding becomes more frequent, 

infrastructure damage and service disruptions increasingly generate cascading economic impacts, 

including business interruptions, access limitations, and rising long-term maintenance costs. 

These impacts extend beyond the immediate flood footprint, affecting workforce mobility, 

emergency response, and local economic productivity and supply chains. 

Federal guidance has increasingly recognized flooding as both a physical hazard and an 

economic risk. FEMA identifies flooding as one of the most widespread and costly natural 

hazards affecting communities nationwide and notes that climate change is expected to further 

increase future flood exposure (Federal Emergency Management Agency [FEMA], 2024). 

Within this framing, infrastructure vulnerability is not solely a technical concern but a 

determinant of a community’s capacity to maintain essential services and recover from 

disruptions. 

https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_FullReport.pdf
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For mid-sized inland cities, these challenges are often compounded by aging 

infrastructure portfolios and limited fiscal capacity. Unlike larger metropolitan areas, smaller 

cities may lack the resources to pursue advanced flood modeling or large-scale adaptation 

projects, even as they face increasing pressure to prioritize investments that reduce long-term 

risk. This context highlights the importance of using available flood risk information 

strategically to support infrastructure planning and decision-making. 

4.3 Resilience 
Resilience has been a popular topic of research and discussion as the impacts of climate 

change are felt across the world. Because of this popularity, resiliency has been independently 

defined numerous times, often changing based on context, field, and other considerations. 

Resilience as a concept first emerged in ecological theory and has now been adopted in various 

disciplines in relation to the built environment (Boston et al.). Other ways to describe resilience 

include a system’s capacity to absorb disturbance and the process in which a system can 

withstand or recover from challenges (Chua, 2019; Magis, 2010). Serfillippi and Ramnath define 

resilience as “the capacity of people, communities, or systems to prepare for and to react to 

stressors and shocks in ways that limit vulnerability and promote sustainability.” Resilience in 

the climate world typically refers to the ability of a system to cope with or adapt to change.  

While in many instances this refers to ecological ecosystems, it has also been used to 

describe this ability in communities called community resilience. Community resilience is tied to 

environmental change and includes human and social factors. What makes communities resilient 

has been difficult to measure due to the variations among communities and the different ways in 

which they function, but there have been studies determining dimensions that factor into 

increased resilience. With the interconnectedness of community resilience, it can include the 

impacts of climate change, healthcare systems, education facilities, and technology (Resilient 

Cities Network, 2025). In urban settings, community resilience, also referred to as city or urban 

resilience, faces a variety of these impacts relating to urban development, often large and 

concentrated population sizes, and the complexities of long-range urban planning. At local and 

community levels, these overlapping stressors accumulate and contribute to greater impacts on 

communities. These challenges illustrate the need to build up community resilience and 

encourage investment (UNDP). 

For all communities, understanding stressors and shocks that affect the community is the 

first step in building resilience. Having this base of knowledge provides the information needed 

to make changes to introduce resilience projects and actions into existing work and plan for the 

future (FEMA). For this project, we understand resilience to be “the ability to prepare for threats 

and hazards, adapt to changing conditions, and withstand and recover rapidly from adverse 

conditions and disruptions” as defined by the National Resilience Guidance (FEMA). 

Investigation into resilience will focus on examining risk of shocks (i.e. natural hazards such as 

flooding) and stressors (i.e. long-term strains such as socioeconomic and infrastructure 

considerations).  

4.4 Resiliency Frameworks 
To better understand resilience, there have been many frameworks that attempt to 

conceptualize resilience and relate it to measurable factors and categories. The Baseline 

https://www.undp.org/publications/community-based-resilience-building-undp-guidance-note
https://www.fema.gov/sites/default/files/documents/fema_national-resilience-guidance_august2024.pdf
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Resilience Indicators for Communities (BRIC) is a framework that is based on six “capitals” 

with related variables that measure community resilience to natural hazards. These capitals are 

Social, Economic, Community, Institutional, Infrastructure/Housing, and Environmental. This 

framework is used as a baseline for monitoring attributes of resilience. Another resilience 

framework is the City Resilience Framework (CRF), developed by Arup with the Rockefeller 

Foundation, that serves as a reference point for understanding city resilience. The framework 

organizes around four pillars that relate to areas impacting a city’s resilience. The four 

dimensions are Health & Wellbeing, Economy & Society, Infrastructure & Environment, and 

Local Governance & Planning. Within these dimensions, the framework identifies 22 attributes 

of resilient systems. The goal of this framework is to help cities prioritize investment, support 

implementation, and aid community participation and communication. This project with High 

Point will use the CRF as its guiding framework because of its holistic view on resiliency and 

inclusion of chronic stressors and shocks when looking towards city planning. 

4.5 Resilience and Vulnerability 

While resilience and risk management have historically focused primarily on assessing 

the risk of hazards themselves, there has been a recent shift towards considering the vulnerability 

and resilience of communities in assessments in recent decades (Fekete et al). Vulnerability is an 

assessment of a community’s susceptibility to harm and is often quantified by the Social 

Vulnerability Index (SVI) (Cutter 2024). Though both resilience and vulnerability are popular 

topics in environmental fields, there is limited research into the relationship between the two, 

likely because of the difficulty in quantifying connections.  Cutter et al., Bergstrand et al., and 

Derakhsan et al. are examples of researchers who looked at the correlation of resilience and 

vulnerability indices to better understand their relationship using the Baseline Resilience 

Indicators for Communities (BRIC) and SVI as their indices. While much of the existing 

research looks at connections between general social vulnerability and resilience, there are some 

that seek to narrow in on indicators as they relate to specific areas of vulnerability and resilience. 

In this project, we define vulnerability communities that are more susceptible to harm 

and/or negative effects from shocks due to an overlap of chronic stressors. Areas of flood 

exposure and a higher concentration of stressors are considered higher priority for resilience 

investment. 

4.6 Vulnerability Indicator Analyses 

Sherrieb et al. explored the correlation between factors within the SVI relating to 

economic development and social capital. Example indicators for economic development 

included median household income, net gain/loss rate of businesses in a year, and employment 

population ratio, among others. Example indicators for social capital included number of two 

parent families, number of sports/arts/civic organizations per 10,000 people, and the net 

migration rate among others. Analyzing the relationships between economic indicators, social 

indicators, and community resilience resulted in correlations between the three concepts and a 

negative correlation with the SVI. This illustrates the holistic nature of resilience and the 

importance of considering socio-economic factors when planning and building resilience. 

In a study by Mason et al., the researchers created a model for determining social 

vulnerability indicators for flooding in New Zealand. The foundation for their research was the 

https://pubmed.ncbi.nlm.nih.gov/33918651/
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Methods for the Improvement of Vulnerability Assessment in Europe (MOVE) framework as a 

conceptual reference for developing indicators and guiding vulnerability assessment. In the 

MOVE framework, the components of vulnerability include exposure, susceptibility, and lack of 

resilience (i.e. capacity to cope and recover). Indicators were determined for each of these 

components, such as age, disability, and health needs for susceptibility and decision-making, safe 

and secure housing, and monetary security for lack of resilience. This set of social vulnerability 

indicators, as they specifically relate to flooding, was critical in building upon the current 

understanding of vulnerable populations in New Zealand flood zones and resilience planning. 

Even among this research, there is no definitive set of social vulnerability indicators as 

they relate to social vulnerability and resilience to natural hazards. To narrow down commonly 

considered indicators, the U.S. Federal Emergency Management Agency’s Community 

Resilience Challenges Index (CRCI) presents a methodology of commonly used indicators based 

on a review of resilience indexes. The CRCI and underlying indicators represent “challenges to 

resilience” rather than a direct measure of resilience but provide an overview of indicators used 

in a range of resilience indexes (CRCI). This project utilizes the indicators listed in this index to 

prioritize indicators that might illuminate potential impacts on overall resilience. Throughout the 

project, the indicators that had the greatest presence and impact on High Point were focused on, 

tailoring the CRCI to this local context. 

4.7 Translating Spatial Flood Risk into Financing Decisions 

Spatial analysis and geographic information systems (GIS) have long been used to 

support urban planning and hazard assessment by visualizing the distribution of risks across 

landscapes. Recent literature on urban flood resilience emphasizes that spatial frameworks are 

especially valuable for identifying patterns of exposure, relative vulnerability, and system 

interdependencies rather than producing precise loss estimates (Prashar et al., 2023). These 

approaches prioritize interpretability and synthesis, making them well suited for applied 

decision-making contexts. 

Studies proposing spatial resilience frameworks demonstrate that overlay-based analyses 

can effectively be integrated with natural hazards, built infrastructure, and social systems to 

identify areas of heightened concern (Peiris, 2024). Such methods allow planners and decision-

makers to recognize where flood risk intersects with critical assets and community priorities, 

even when data limitations preclude advanced modeling. Importantly, these approaches 

emphasize relative risk and prioritization, aligning closely with capital planning and investment 

decision processes. 

4.8 Resilience as an Investment Strategy 
The change in natural hazard events significantly impacts more urbanized areas, which 

has led to an increasing focus on disaster and climate resilience. Within recent years, there has 

been increasing evidence that investment in resilience is an overall cost benefit, with the 

reduction in recovery costs through avoided losses. The United Nations reported in 2025 that 

every $1 invested in disaster resilience projects results in $15 in averted future disaster recovery 

costs (UNEP). 

https://www.fema.gov/sites/default/files/documents/fema_2023-community-resilience-challenges-index_methodology-report.pdf
https://www.unep.org/news-and-stories/story/reducing-disaster-risk-safeguarding-nature-proves-smart-financial-investment#:~:text=Studies%20show%20that%20every%20US,averted%20future%20disaster%20recovery%20costs.
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Resilience has increasingly been framed not only as a hazard mitigation objective, but as 

a strategic investment approach that reduces uncertainty and supports long-term economic 

stability. This shift reflects growing recognition that infrastructure disruptions impose significant 

direct and indirect costs on communities, including repair expenses, lost economic activity, and 

diminished investor confidence. From this perspective, resilience investments can be understood 

as mechanisms for protecting economic value and enhancing system performance over time. 

FEMA’s National Resilience Guidance articulates this evolution by positioning resilience 

as a systems-based approach that integrates risk identification, interdependent infrastructure 

networks, and cross-sector partnerships (FEMA, 2024). Rather than treating resilience solely as 

compliance with hazard mitigation requirements, the guidance emphasizes resilience as a means 

of sustaining productivity, avoiding future losses, and strengthening community capacity. This 

framing explicitly connects physical risk reduction with financial and economic outcomes. 

International institutions similarly emphasize the economic rationale for resiliency 

investment. The World Bank highlights that resilient infrastructure reduces lifecycle costs, limits 

service disruptions, and enhances the attractiveness of communities to both public and private 

investment (World Bank, 2019). Likewise, the Organization for Economic Co-operation and 

Development (OECD) underscores the importance of integrating climate risk into infrastructure 

finance to ensure long-term asset performance and fiscal sustainability (OECD, 2020). 

  Despite this growing research and consensus, translating resiliency concepts into 

actionable financing strategies remains challenging at the local level. Even with the availability 

of government funded grants, these grants are often difficult to secure, requiring lots of time and 

burdensome application procedures, and ultimately may not provide enough funding to complete 

the projects. With increasing human and financial costs attributed to disasters, cities are starting 

to consider alternative pathways to increase investment in resilience, including private 

investment. There is a lack of private funding available to fill the growing gap between 

government grants and necessary costs, and currently, private funding tends to prioritize reactive 

response over proactive resilience and preparedness (Clarvis et al). A 2015 study by the Climate 

Policy Initiative found that barriers to private investment in resilience included pressure to meet 

changing market demand and technical assistance that addressed knowledge gaps. The 

publication suggested that the optimal approach to promoting private investment in resilience 

was identifying investment opportunities and developing a pipeline of projects (Trabacchi & 

Mazza).  

While resilience is increasingly discussed in investment terms, many municipalities lack 

practical tools for aligning hazard data with capital planning, funding mechanisms, and 

partnership opportunities. This disconnect is particularly evident in the use of spatial risk 

information, which is often underutilized in financial decision-making contexts.  

 

5. Methods 
This project is made up of three components that intertwine and inform a final set of 

recommendations to the city when it comes to development, resilience, and investment 



   

 

   

 

14 

strategies. The three main components are Stressors & Vulnerability, Risk & Infrastructure, and 

Investment Strategies. 

This project will use the City Resilience Framework to frame aspects of resiliency in a 

city context and organize stressors to best understand how they relate to one another, as well as 

to hazard risk. The FEMA CRCI will be used to identify priority indicators of challenges to 

resilience. The direction of this study is built on the suggestions of the literature reviewed. The 

project will examine and map existing stressors and shocks High Point has experienced. Areas 

with greater accumulation of stressors, especially those that also have high hazard risk, will be 

identified, along with “bright spots” or areas with low stressors and risk. Analyses about 

stressors will be used to inform recommendations regarding development and resilience projects.  

5.1 Stressors and Vulnerability 

5.1a Plan Analysis and Stressors Summary 

An analysis of city planning documents and existing Census Bureau data were used to 

provide a baseline understanding of High Point’s stressors and priorities and goals for 

development and redevelopment. City documents analyzed included: 

• High Point 2045 Comprehensive Plan 

• High Point City Strategic Plan 

• High Point Consolidated Action Plan 

• AI to Fair Housing 

The City Resilience Framework (CRF) and the FEMA Community Resilience Challenges 

Index analysis were used to frame the analysis. As overviewed in the literature review, the CRF 

is organized around four dimensions of resilience (Health & Wellbeing, Economy & Society, 

Infrastructure & Environment, and Local Governance & Planning) and serves as a reference 

point for understanding city resilience. Within these dimensions, the framework identifies 22 

attributes of resilient systems. The FEMA Community Resilience Index Analysis is a way to 

help prioritize locations for technical assistance investment and to guide local planning. Based on 

peer-reviewed assessment methodologies on social vulnerability and community resilience, 

FEMA was able to identify commonly used indicators across these methodologies and select the 

best source of data for each of the indicators. 
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Figure 1: 2024 Edition of the City Resilience Framework 
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Figure 2: FEMA CRCI commonly used indicators used in reviewed literature 

Stressors relating to the City Resilience Framework components, with a focus on those 

identified in the CRIA framework, were pulled from the city's plans and Census Bureau data 

before being categorized into the pillars of the CRF. 

5.1b GIS-Based Stressor & Hazard Analysis 

A series of GIS maps were generated to better understand how these stressors overlap 

with hazard risk. The maps will be used to support prioritization of resilience investments by 

identifying areas where social vulnerability, hazard exposure, and infrastructure risk intersect. 

The maps utilized High Point-provided data layers and Census Bureau data layers for 

stressor and hazard data. The Census Bureau's Social Vulnerability Index (SVI) data at the tract 

level for socio-economic information was particularly useful to combine with specific factors 

listed in the FEMA CRIA report. The data layers used from High Point and from the Census 

Bureau are listed in the tables below. 
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Census Bureau Social Vulnerability Index (SVI) 

Information Scale 

Uninsured Households Census Tract 

Households with No Vehicle Access Census Tract 

Income Level Census Tract 

Households Below Poverty Level Census Tract 

 

City of High Point Data 

Information Scale 

Land Ownership/Rental Parcel-Level 

FEMA Flood Plains Parcel-Level 

July 2025 911 Calls Table 

 

Other Data (Self-Collected) 

Information Scale 

Food Access (Grocery Stores) Points 

Hospitals/Clinics Points 

Community Centers Points 

Religious Organizations Points 

 

Using examples of other analyses from the literature review and the examined resilience 

frameworks, stressors with potential influence on hazard risk were targeted and compared 

spatially through a series of GIS maps and a Google My Map. Data layers concerning stressors 

were on Census Tract or parcel level scales depending on source. Through conversations with 

city officials, there was a focus on opportunity zones within High Point, which included the 

southwest portion of the city. 
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Flooding was a specific hazard of focus for this project due to the city’s concerns and 

prioritization. This analysis relies on FEMA flood maps, which reflect historical conditions and 

may not fully capture future flood risk under changing climate conditions. To address this 

limitation at a planning level, a 500-foot buffer was applied to mapped flood zones to represent 

areas of potential exposure beyond regulatory floodplain boundaries. This buffer serves as a 

planning-level proxy to account for uncertainty in FEMA floodplain boundaries and to capture 

potential exposure under more intense future rainfall conditions. This buffered flood layer was 

overlayed with the above data to better understand overlaps with flood exposure. The table of 

911 call data was geocoded and compared to flood layers to better understand relation to 

floodplains and potential causes of flood events during heavy precipitation. 

These maps should be used in conversations with city officials to discuss issues they have 

relating to flooding in the city and how different stressors may interact with flooding concerns. 

5.2 Risk and Infrastructure Analyses 

An applied spatial analysis approach was used to examine how flood risk intersects with 

critical infrastructure in High Point. The analysis synthesizes existing public datasets to support 

an infrastructure financing strategy rather than developing new predictive flood models. This 

approach aligns with federal guidance encouraging the use of available hazard data to inform 

planning and decision-making when advanced modeling is not feasible (Federal Emergency 

Management Agency [FEMA], 2023). 

Publicly available datasets were used to ensure transparency and replicability. These 

include FEMA Flood Insurance Rate Maps (FIRMs), City of High Point and Guilford County 

infrastructure GIS layers, and supplemental geospatial data from North Carolina OneMap. 

Specifically, the analysis utilized FEMA-mapped flood hazard zones, a 500-foot expanded flood 

exposure buffer derived from FEMA Layer, commercial and industrial parcel data with assessed 

property values, and mapped point locations for Eastside and Westside Wastewater Treatment 

Plants. Parcel boundaries were derived from Guilford County parcel datasets, representing 

legally defined property extents used for taxation and land use classification. Select contextual 

indicators, such as EPA EJSCREEN data, were included where relevant to provide additional 

spatial context. Flood hazard layers were spatially overlaid with infrastructure datasets using 

standard GIS software to identify assets located within or near mapped flood risk areas. Parcel 

data was further filtered to include commercial and industrial land uses and symbolized based on 

total value to evaluate the economic significance of flood-exposed assets. The analysis focused 

on relative exposure and spatial clustering rather than binary floodplain delineations. Map design 

emphasized clarity and interpretability to support non-technical audiences and infrastructure 

financing discussions. 

This analysis uses FEMA flood zones to reflect historical conditions and a 500 ft buffer 

layer to serve as a proxy for future floodplain conditions. Infrastructure datasets may also vary in 

accuracy and update frequency. These limitations are acknowledged as part of the applied nature 

of the analysis and reinforce the importance of using spatial data as a decision-support tool rather 

than a predictive model. 



   

 

   

 

19 

This applied approach prioritizes interpretability and decision relevance over predictive 

precision, aligning with the project’s goal of supporting infrastructure financing and investment 

discussions. 

5.3 Investment Strategies 

To provide a background understanding of funding mechanisms, research was conducted 

to understand the funding landscape for cities when they are undergoing resiliency planning. 

Each section detailed various types of funding mechanisms (e.g., debt instruments, leveraging 

existing debt, green banks, payback models and concessionary income sources) and provided 

case study examples where the mechanism was used to invest in resiliency projects in the United 

States (and in North Carolina where applicable). Suggestions were made for projects that could 

be funded by each mechanism from High Point’s BRIC proposal and 2045 CIP. Additionally, 

conversations took place with key city officials to understand the current financial landscape in 

High Point and if potential funds were able to be leveraged for resiliency projects. Research was 

then conducted to understand the large taxpayers in High Point, and suggestions were made 

around fruitful public private partnerships to jointly invest in resiliency. Additionally, 

suggestions were made to integrate resiliency considerations in current projects that are already 

being funded by the city using revenue and general obligation bonds.  

From this base, flood hazard data along with commercial and industrial parcel records, 

including LLC-owned properties, were used to identify opportunity zones where public flood 

exposure overlaps with private economic assets. These spatial overlays were used to highlight 

which businesses and property owners stand to benefit from resilience investments, providing a 

foundation for engaging the private sector in stormwater and flood mitigation strategies. The 

analysis further explores how mapped flood risk can inform risk-informed stormwater 

ordinances and development standards, such as parking lot runoff requirements or green 

infrastructure incentives, and how these insights can be incorporated into capital planning 

decisions, particularly within High Point’s Southwest Mill District redevelopment area. 

 

6. Results and Discussion 
 

6.1 Stressors and Vulnerability 

6.1a Stressors Analysis 

To best situate this work, the first step of this project was to understand the landscape of 

stressors in High Point, North Carolina. City plans were reviewed to gather data on stressors 

experienced throughout the city.  

This analysis will examine chronic stressors affecting High Point to inform equitable and 

effective redevelopment planning that aligns with the City of High Point Strategic Plan and 2045 

Comprehensive Plan. The following are identified stressors impacting High Point, organized by 

City Resilience Framework pillar, and the general area of town they are concentrated on if 

applicable. 
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6.1a.1 Health and Wellbeing 

The first pillar focuses on elements that ensure the health and wellbeing of those who live 

and work in the city. This includes housing, food access, health, and social services, among 

others. In High Point, the rate of home ownership varies throughout the city, with some census 

tracts having a high percentage of ownership, while others have below 25% ownership. In the 

25% areas, renter-occupied housing is at a very high percentage, mainly in Downtown and 

Southwest High Point (COHP Consolidated Plan). In addition to ownership rates, there is an 

overall housing deficit, especially for affordable and accessible housing (AI to Fair Housing). 

There is enough vacant land for infill housing, but a lack of financial incentives to develop 

affordable housing on the vacant land by public, private, and nonprofit developers. (AI to Fair 

Housing). Because of the housing deficit being concentrated in affordable and accessible 

housing, there are still instances of vacant housing. Higher percentages of vacant housing are 

located in the central and southern parts of the city. Owner occupied housing is an indicator in 

FEMA’s CRIA analysis, signifying its percentage vs. renter-occupied percentage as an indicator 

towards overall city resilience. Higher renter occupancy may mean limited household investment 

in flood mitigation and less ability to recover from shocks like flood events. 

6.1a.2 Local Governance and Planning 

Within the High Point Comprehensive Plan, there was a large focus on current 

development and zoning. Much of the land use in the South is classified as industrial or 

transitional industrial, with interspersed areas of residential housing. There is also a notable lack 

of development activity due to “weak market demand” in the South as compared to the rest of 

the city (COHP 2045 Comprehensive Plan). Housing in this area tends to be older, smaller, and 

have lower property values. This has led to disinvestment from the private market in housing in 

these areas. This is further highlighted when looking at the distribution of residential 

construction permits, as a majority are in the west and north of the city, with minimal permits 

south of Downtown High Point (COHP 2045 Comprehensive Plan) The presence of industrial 

areas and the lack of development has led to a disconnection between neighborhoods in the 

south. Organizations such as the Southwest Renewal Foundation are working on creating more 

of a connection between neighborhoods in these areas. While these housing differences and lack 

of development are not CRIA indicators themselves, there are connections between these 

stressors and other indicators that are included in the commonly used indicators list. 

6.1a.3 Infrastructure and Environment 

The Downtown and South of Downtown regions contain a greater number of households 

without automobiles. While there are some bike lanes, these citizens face limited opportunities to 

travel into the city, with accessibility narrowed to small areas of Downtown and South High 

Point. Additionally, these lanes lack connectivity between each other, creating even smaller areas 

of coverage. While the map of proposed greenways is extensive, the number of completed 

greenways is limited and, similarly to the bike lanes, are not connected to each other for easy 

accessibility. Based on city resident feedback, there is a general sense that High Point is very car-

dependent, and that it is not easy to get around without one. While there are some areas 

identified as being within 1 mile of daily needs, there are many gaps throughout the city, 

including some within Southwest High Point (COHP 2045 Plan). According to FEMA’s CRIA, 

access to transportation and proximity to daily needs are high-weight indicators of community 
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resilience. In Southwest High Point, lack of vehicle access and low walkability overlap with 

housing and employment vulnerabilities, resulting in higher vulnerability in these areas. 

6.1a.4 Economy and Society 

When examining wealth distribution, there is a greater percentage of people under the 

poverty level in Southwest High Point. Census data tracts over 51% of households with low- or 

moderate-income levels are concentrated in the central and southern parts of the city (COHP 

Consolidated Plan). An important note in the HP 2045 Plan is that the north of the city, which 

has on average higher property and rent values, is economically directed towards cities such as 

Winston-Salem, rather than downtown High Point. This indicates that although economically 

High Point might have a higher median, much of the economic value is not retained within the 

city itself. From Census Bureau data, there are higher populations without a high school diploma 

and households with limited English in South High Point. There is also a higher percentage of 

unemployment in the Central and South areas of the city. Older populations (65+) are more 

concentrated in North High Point. The CRIA analysis identified economic factors such as 

median household income, unemployment, population below poverty line and societal factors, 

such as households without a high school diploma, limited English and older age as common 

indicators included in resilience indexes. 

6.1a.5 Overall 

To best inform future planning, especially from a resilience lens, it is important to 

understand existing stressors in the city. Examining stressors through the City Resilience 

Framework and FEMA’s CRIA help identify key factors that impact overall city resilience. 

Chronic stressors that impact High Point highlighted in this analysis include housing 

(specifically ownership percentages), households without vehicles, access to transportation, 

median income, and population below poverty level. Many of these stressors are focused in 

South High Point (specifically Southwest), emphasizing the prioritization of this area for 

redevelopment to address multiple stressors through intentional, place-based investment.  

Through the frameworks utilized in this analysis, we have also identified factors related 

to overall resilience from the Census Bureau that are not found in High Point planning and 

development documents. They are included here to provide an understanding of baseline 

stressors and their spatial interaction with other stressors, and hazard exposures are examined in 

Output 2. These factors include unemployment rates, population without a high school diploma, 

and population without health insurance, among others. This will be crucial in future 

redevelopment planning as the city considers investment pathways for funding projects that can 

help address chronic stressors alongside increasing community resilience. 

The stressors we identified as most influential affecting resilience include low access to 

vehicles, high renter occupancy, low median income levels, high number of people below the 

poverty line, and limited access to essential services. The concentration of these stressors 

increases vulnerability to flood impacts by limiting mobility, reducing the capacity to recover 

from shocks, and increasing dependence on public infrastructure systems. 

 

6.1b GIS Mapping of Stressors and Hazards in High Point 
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Spatial analyses of the overlap between stressors and hazards in High Point utilizing GIS 

will allow for a better understanding of areas of greater concern and ones where the city should 

prioritize resilience projects. The map series shows a variety of stressors that relate to greater 

vulnerability to flooding, a key issue of concern to the city. Stressors include rates of 

uninsurance, community assets (i.e. grocery stores, medical clinics, community centers), and 

homeownership status. Flooding related 911 calls from an event in July 2025 were also 

examined to assess locations of flooding during this heavy rain event. 

6.1b.1 Floodplains and Uninsurance 

The map below shows the current FEMA floodplains within High Point (dark orange) 

and the “future conditions” 500 ft. buffer flood plain layer (lighter orange). The polygons in the 

map show Census Bureau data illustrating the number of uninsured households in each tract, 

with lighter colors being more insured (less uninsured) and darker colors being lower insured 

(more uninsured). In this map, we can see that South High Point has a high uninsured population, 

while the North has less uninsured. Especially in the Southeast portion of the city, there are 

significant parts of the census tracts within floodplains, yet uninsured population numbers are 

comparatively high. 

The overlap between a high number of uninsured households and high flood exposure 

demonstrates a heightened risk of losses following flood events that could go uncompensated. In 

these areas, costs of recovery will impact uninsured communities more, and might shift toward 

public assistance programs and municipal resources, which could increase fiscal pressure on the 

city. Repeated flooding in repeated flooding zones in underinsured areas could also slow 

recovery timelines for other systems like roadways and utilities. These patterns of uninsurance 

and flooding suggest that resilience investments could reduce negative community impacts, 

infrastructure damage, and public financial responsibilities. 
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Figure 3: Uninsured households and floodplains (FEMA and future conditions floodplains). 

 

6.1b.2 Flooding and Roads 

When thinking about flooding in an urban context, a sometimes-overlooked consideration 

is how flooding is impacting roads and people's ability to get places. The maps below illustrate 

the overlap of floodplains and roads and the areas in which calls were received in the July 2025 

flooding event that High Point experienced. 

Figure 2 overlays the floodplain buffer with the roads in High Point, with the red lines 

representing roads that intersect with the “future conditions” floodplain. These are areas that 

need to be examined closer to see how they impact community transportation methods and 

access to critical services. These roads that overlap flood-prone areas highlight areas for further 

investigation and potential areas for resiliency projects. Prioritizing investments in these areas 
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could help reduce disruptions to transportation networks utilized by emergency services, 

workforce commuters, and access to services. 

In July 2025, a large flooding event hit central North Carolina, including the High Point 

area. While there is no information on the exact size of the flood (i.e. a 100-year flood or more), 

from city impact and conversations with city officials, this flood seems larger than the historical 

average for the city. During this event, calls were placed to 911 regarding flood related issues. 

The associated addresses with these calls were provided by the city and geocoded to visualize 

their distribution across the city. These points were then overlayed with the FEMA flood zones 

and the future conditions layer to see the correlation between the flooding areas and the 

floodplains in Figure 3 and 4. 

The distribution of these points ranges from within the current FEMA floodplains, within 

the future conditions floodplain, to outside both floodplains. The points within the FEMA 

floodplains may be expected during these rain events, but the 911 calls indicate that there were 

still emergencies/damages in these areas that require further review for future prevention. For 

points outside of the floodplains, issues relating to stormwater management (e.g., pipe sizing) 

and/or high levels of impervious surface could be contributors to these flooding spots. This 

information will help the city understand where flooding occurs in the city during heavy rain 

events and how they may connect (or not connect) to flood plains, informing future stormwater 

planning.  

One area highlighted in this analysis is E Lexington Ave, which has large sections of road 

within the floodplain. During the July flood event, one 911 call was on this road, and several 

others were in surrounding blocks of the at-risk sections of the road. Conversations with 

community members also revealed flooding in this section of roadway, which was prolonged 

enough to cause disturbances to workforce commutes, and general access to areas of town. 

The calls validated some areas of mapped flood risk while also revealing locations where 

flooding occurs outside of FEMA designated flood zones. These discrepancies highlight the 

limitation in planning when relying solely on FEMA flood zones and point to the importance of 

local stormwater system infrastructure. Targeted resilience investments in areas with calls could 

address recurrent flooding and inform broader floodplain and stormwater management. 

 



   

 

   

 

25 

i 

Figure 4: Roadways that intersect with future conditions floodplain. 
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Figure 5: 911 flood-related calls during July 2025 flood event. 
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Figure 6: Inset map of July 911 flood-related calls map zoomed into central High Point. 

 

6.1b.3 Land Use and Floodplains in Southwest High Point 

With the city’s desire to redevelop the Southwest part of High Point, this map (Figure 5) 

focuses on just this area and examines land ownership. Home ownership is a listed commonly 

used indicator in the CRCI analysis. This map demonstrates specifically renter vs. owner 

occupied housing with an overlay of the buffer flood plain. This part of the city compared to 

others has a higher percentage of renter occupied homes vs. owner occupied. The residential area 

is predominantly within the flood zone, with a substantial amount included in the future 

conditions floodplain. This map also illustrates the nonresidential land in Southwest High Point. 

The nonresidential and vacant land outside of the flood zones may be opportunities for High 

Point to consider for redevelopment. 

The concentration of renter-occupied housing within flood-prone areas could contribute 

to increased vulnerability due to limited investment in infrastructure, property-level mitigation, 

and ability to recover damages. The presence of nonresidential and vacant land outside of flood-

prone areas presents an opportunity for more resilient redevelopment. From an investment 

perspective, this pattern supports prioritizing flood mitigation and infrastructure improvements in 

existing communities at flood risk and direction of new development towards lower-risk areas. 

This aligns with the long-term development and economic goals in Southwest High Point laid 

out in the High Point 2045 plan. 
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Figure 7: Land ownership and floodplains in Southwest High Point census tract. 

 

6.1b.4 Community Asset Mapping 

A Google My Map was used to illustrate point data including community centers, grocery 

stores, medical services, and religious institutions. The floodplain buffer layer was then overlaid 

with these points to see their proximity to floodplains. Figure 8 shows gaps in community assets 

across the city, with a noticeable lack of assets in the Southwest portion of the city. Of particular 

importance, this area lacks a grocery store (with close by grocery stores only being convenience 

stores rather than full-service stores) and a medical center, with the closest being the hospital 

system in the center of town. These contribute to the Health & Wellbeing part of the City 

Resilience Framework, addressing basic needs for community members, and access to medical 

services. These help contribute to the overall resilience of the city community members. 

There is a community center within the Southwest area, which demonstrates a level of 

community connectedness and cohesion. The location of the center within the floodplain 

pinpoints this as an asset that may be at risk during flood events and may have a large social 

impact on community members relying on the resource. Because of its location and use for the 

community, the center could be a good location to examine for a location for small resiliency 

https://www.google.com/maps/d/viewer?mid=1CSaczE4tfYcBpsieTFMECG6ycMOArEc&ll=36.00731856838935%2C-79.9842595&z=12
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projects such as tree plantings, green infrastructure builds, and others, that could engage the 

community. These types of events could help mitigate potential flooding while simultaneously 

creating a space for community engagement and education. It could also be a good location for 

educational signage and information about flood risk to promote a greater understanding of risk 

in the community. 

Gaps in these essential community aspects in the Southwest may compound vulnerability 

during flood events by limiting access to food, healthcare, and other social services. The overlap 

of these assets and flood exposure can amplify impacts on community and their capacity to 

recover from shocks like flooding. From a resilience investment perspective, these areas would 

benefit from resilience projects that expand community services with redevelopment and other 

infrastructure and floodplain management improvements. Integrating resilience planning with 

development of community assets can help address both shocks from hazards and stressors 

contributing to long-term social vulnerability. 

 

 

Figure 8: Screenshot of community asset Google My Map 
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6.2 Risk and Infrastructure 

The map below presents the spatial relationship between FEMA-mapped flood hazard 

zones, an expanded flood exposure buffer, and critical wastewater infrastructure in High Point. 

Flood exposure follows the city’s hydrologic network and extends into developed areas where 

critical infrastructure and commercial activity are concentrated. Both the Eastside and Westside 

Wastewater Treatment Plants are located within or adjacent to areas of mapped flood hazard and 

expanded exposure, indicating potential vulnerability to flood-related impacts under extreme 

precipitation conditions. 

The expanded 500-foot flood exposure buffer extends beyond mapped FEMA flood 

zones and highlights areas where flood impacts may plausibly affect infrastructure and 

surrounding development. This buffer does not represent a predictive flood model, but rather a 

conservative, planning-level representation of uncertainty in mapped flood risk. 

 

Figure 9. Flood exposure and critical infrastructure in High Point, North Carolina, showing 

FEMA-mapped flood hazard zones, an expanded 500-ft flood exposure buffer, and wastewater 

treatment facilities. 
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Overall, the results demonstrate that flood exposure in High Point intersects with both 

critical wastewater infrastructure and many commercial and industrial parcels. The spatial 

overlap between flood exposure, public infrastructure, and private economic assets underscores 

the importance of incorporating spatial risk information into infrastructure resilience planning. 

Importantly, these findings suggest that resilience is not confined to individual sites but is 

dependent on interconnected infrastructure systems across the city. Disruptions to critical 

infrastructure, such as wastewater systems, can have cascading effects that extend beyond 

localized flood exposure, reinforcing the need for a more holistic, system-wide approach to 

resilience planning. These findings provide an empirical foundation for exploring how flood risk 

data can inform financing and investment strategies, which is addressed in the following section. 

 

6.3 Investment Strategies 

To understand the funding landscape available to High Point for resiliency projects, 

initial research was conducted and presented to city officials on a variety of funding mechanisms 

that cities can leverage. It was clear from conversations with officials that they were already 

familiar with many of these researched mechanisms (e.g., debt instruments like obligation, 

revenue and municipal bonds) and were already using them for various other projects in the city. 

The research conducted was meant to provide additional background that could facilitate future 

funding conversations, especially with philanthropy, green banks, and other opportunities for 

public/private partnerships. Appendix: Funding Mechanism Research details the background 

research conducted. The remainder of this paper will focus on more targeted funding approaches 

for High Point to consider for resiliency projects. 

6.3a High Point’s Current Funding Allocations 

It’s important to examine High Point’s current financial allocations when evaluating 

funding mechanisms and partnerships to pursue (City of High Point, 2025). According to the 

FY25-26 adopted budget, the estimated fund balances by June 30, 2026, are: 

• Water & Sewer Fund - $42,635,851 (growing $1,833,506 between 2025 and 2026) 

• Stormwater Fund - $8,375,121 (growing $15,117 between 2025 and 2026) 

Currently, High Point is leveraging general obligation bonds to fulfill a $50M 

authorization approved by voters in 2019: 

• Streets and Sidewalks - $22M 

• Parks and Recreation - $21.5M 

• Housing - $6.5M 

Issuances of $12M for transportation and $12M for parks and recreation projects remain for 

the FY25-26 budget. Revenue bonds are being used for water and sewer use; over the next 5 

years, High Point staff identified $296.6M in additional major water & wastewater bond projects. 

The capital improvement plan for those projects anticipates cash funding of $74.8M and debt 
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funding of $221.8M (City of High Point, 2025). High Point’s current funding plans address 

infrastructure performance but not climate vulnerability.  

High Point is in a good position to participate in bond investments for resiliency planning as 

its general obligation bonds are rated Aa1 by Moody’s, AAA by S&P Global and AA+ by Fitch 

(City of High Point, 2025). Additionally, High Point’s revenue bonds are rated Aa2 by Moody’s, 

AAA by S&P Global and AA+ by Fitch. High Point’s limited OB bonds are rated AA+ by S&P 

Global and AA- by Fitch. 

In conversations with city officials, capital planning happens annually across departments, 

with each department presenting a 5-year plan, with the first year focused on funding and 

subsequent years focused on design. Future planning years are tweaked over time based on 

project progress. Since the public votes on projects that are included in general obligation bonds, 

city finance officials pointed out that it is hard to move projects from different funding buckets 

(e.g., moving earmarked money from parks and recreation to sidewalk development). 

Additionally, it was explained that 60% of the funding budget per department is allocated to 

existing projects and upkeep. This context is crucial in understanding the limitations of existing 

funding allocations. City officials cautioned that the best time for resiliency planning is prior to 

project design as it helps the city look wholistically at projects that overlap (e.g., park and dam 

restoration that border one another) and allocate funding appropriately. 

The spatial analysis identified 5,944 commercial and industrial parcels intersecting the 

expanded flood exposure zone. These parcels represent a diverse mix of land uses, including 

industrial, logistics, service-oriented, and utility-associated properties distributed throughout the 

city. Parcel exposure is not limited to isolated locations but instead reflects a broad overlap 

between flood exposure areas and zones of economic activity. These patterns are also evident 

within Southwest High Point, where flood exposure overlaps with redevelopment priority areas 

and existing infrastructure systems. Among the intersecting parcels, assessed property values 

vary widely, with the highest-value parcels exceeding $100 million in assessed value. The 

concentration of high-value parcels within flood-exposed areas indicates that flood risk intersects 

with substantial economic assets, reinforcing the relevance of flood exposure for infrastructure 

planning and investment discussions. At the same time, the analysis also identifies parcels 

particularly in and around Southwest High Point that fall outside of mapped flood exposure 

areas. These underutilized or less-exposed properties represent opportunities for more resilient 

development, including increased vertical development or intensified land use in areas with 

lower relative flood risk.  
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Figure 10. Commercial and industrial parcel exposure to flood risk in High Point, North 

Carolina. 

 

7. Recommendations 
 

Based on the research and analyses done in this project, a set of strategic recommendations for 

the city regarding resilience work and funding mechanisms were created. 

 

1) Integrating Resiliency into Existing Projects 

Since High Point has existing obligation and revenue bonds set aside for projects 

spanning streets and sidewalks, parks and recreation, and water and wastewater treatment, there 

may be an opportunity for High Point to potentially augment existing projects to include 

resiliency and climate adaptation characteristics. This would enable them to leverage existing 
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funding and build in resiliency considerations into projects that are already in design (or set to be 

started).  

There are components from the BRIC grant proposal that could potentially be added as 

projects under the water and sewer and stormwater funds listed above. The proposal calls out 

26,000 feet of aging sewer lines that require rehabilitation as they border Richland Creek. The 

pipes need to be evaluated for their integrity and assessed for level of repair. That should be able 

to fall under existing budget for water and sewer (Alta Planning + Design, 2023). Leveraging 

partial obligation or revenue bonds could benefit High Point as their repayment is through fees, 

so the city could increase the sewer fee to repay the bond. An example of this is in Asheville, 

North Carolina. In 2007, the city issued a routine water revenue bond to make system upgrades 

to existing infrastructure (e.g., repairing water lines) during a time of high-interest rates. The 

upgrades included addressing water leaks, enhancing water tanks and replacing valves, as well as 

adding emergency generators at pump stations (Resilience Exchange, n.d.). 

Restoring streambanks in Richland Creek was also listed under the BRIC proposal, with 

~7 acres of restoration needed, and ~3 acres requiring a riparian buffer. The streambank may be 

able to fall under High Point’s stormwater fund as its repair should decrease stormwater runoff 

and erosion (North Carolina Department of Public Safety, 2023) (North Carolina Department of 

Public Safety, 2023). An example is the DC Water Environmental Impact Bond that leveraged a 

partial obligation/revenue bond to finance green infrastructure to reduce stormwater runoff and 

combined sewer overflows ($25M over 30 years). DC sold a $25 million, tax-exempt 

Environmental Impact Bond to Goldman Sachs Urban Investment Group and Calvert Impact 

Capital for the project. The initial sale covered the cost of the green infrastructure installation. 

The repayment was contingent on environmental outcomes, so if the project didn’t meet a certain 

threshold for stormwater runoff abated, the city would have to pay investors for the risk. This 

repayment is a slightly riskier choice than a general obligation bond because it’s tied to 

environmental performance. 

A third component of the BRIC proposal was to build green stormwater infrastructure to 

capture runoff from Richland Creek watershed in Southwest High Point. This infrastructure 

would work closely with the sewer upgrades and consist of three stormwater basins that capture 

runoff from neighborhoods. This proposed project could potentially fit within the existing 

stormwater budget and may also have overlap with water and sewer budgets for Oak Street and 

Russell Street intersection and Grimes Avenue (where the stormwater basins are located). Given 

the specificity of the project’s impact on the neighborhood, there may be a way to leverage some 

of the streets and sidewalks budget or housing budget as well, especially if there is project 

overlap or disruption (North Carolina Department of Public Safety, 2023). 

Washington D.C. has also leveraged green and gray infrastructure to minimize and slow 

down stormwater runoff. It has implemented permeable pavement, planter bioretention, and open 

bioretention in areas with severe runoff (DC Water, n.d.). High Point’s stormwater fund is about 

$8.3M from FY25-26, and if 60% of that is for existing projects, that would leave about $3.3M 

for future projects, which could include investments in these stormwater basins. While it may be 

harder to leverage the 2019 existing general obligation bond that has $22M set aside for streets 

and sidewalks, there may be a bit of opportunity to implement smaller stormwater basins near 

essential sidewalks (U.S. Environmental Protection Agency, n.d.). 
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These may be lower lift additions that can be made to existing parks and recreation or 

streets and sidewalk projects. An example is in Hampton, VA. The city created the state’s first 

environmental impact bond to finance resilience projects, including stormwater and flooding 

projects. The city partnered with the Chesapeake Bay Foundation (nonprofit), a capital firm 

focused on health, social and environmental investments and local partners on the bond that was 

issued for $12M in 2020. This partnership helped Hampton develop a comprehensive funding 

approach for resilience projects (National Oceanic and Atmospheric Administration, n.d.).  

Another consideration could be creating more tree cover in the city, by planting tree 

canopies, to reduce the heat island effect in High Point and water runoff. Trees can be planted 

along walkways and close to buildings to maximize cooling effects. Green roofs can also be 

added onto existing buildings or included on new buildings to reduce the heat island effect 

(Council Fire, n.d.). These additions may be a possibility for upcoming housing and streets and 

sidewalks projects. The city may be able to leverage local boys/girls clubs, boys and girl scouts, 

or groups mandated to do community service to assist with no cost implementation. 

While High Point is inland, it does have two major lakes in the region—Oak Hollow 

Lake and High Point Lake. Given this, the city may want to consider green infrastructure that 

could minimize erosion and enhance public spaces. Planting native wetland plants and 

submerged aquatic vegetation will minimize erosion damage on the lakes and can be considered 

as part of existing parks and recreation projects if they neighbor any of these lakes (U.S. 

Environmental Protection Agency, n.d.). Another consideration would be to install flood barriers 

and backup generators around wastewater and water facilities if funding in existing bond projects 

allows (U.S. Environmental Protection Agency, 2015). High Point could consider permeable 

pavements, rain gardens or bioswales to help prevent flooding at wastewater facilities (U.S. 

Environmental Protection Agency, n.d.). 

Funding mechanisms that leverage tax exempt debt may be appropriate for High Point to 

leverage for resiliency projects. Tax exempt debt includes municipal borrowing where 

the interest paid to investors is exempt from federal income tax (and often state/local tax); 

investors are incentivized to accept lower yields in exchange for tax benefits. The EPA 

recommends leveraging tax-exempt municipal bonds to finance capital improvement projects 

because they typically have low and sometimes fixed interest rates and longer maturity periods 

(10- to 30-year terms) compared to taxable bonds, making them attractive to investors (U.S. 

Environmental Protection Agency, n.d.). 

The Massachusetts Bay Transportation Authority (MBTA) offers an example; in 2017, it 

issued tax-exempt sustainability bonds of $99MM to finance 100+ projects listed in the 

Authority’s capital improvement plan that had environmental and social impacts. In an 

economically uncertain environment, with increasing geopolitical and global impacts, bonds 

offer a stable investment for funders, and a tax-exempt bond could be a very lucrative 

opportunity for funders to offset a smaller growth on investment (Massachusetts Bay 

Transportation Authority, n.d.). 
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2) Resiliency Considerations for Proposed Southwest Mill District 

Capital Projects 

High Point is seeking to develop the Southwest Mill District, a once industrial area, that 

the city would like to transform into a mixed-use area that would improve resident quality of life 

and bring economic growth to the area. A large focus on the area is walkability, preserving the 

historical qualities of the city and providing residents with access to outdoor areas (City of High 

Point, n.d.). From conversations with High Point’s city officials, the proposed project is still new, 

and funding has not been obtained. There is an opportunity for High Point to both engage with 

the business community on financing and design the area to consider resiliency. As detailed 

below, there are instances where resilience investments have co-benefits with other types of 

municipal projects, e.g., High Point can improve stormwater drainage, while also updating 

sidewalks for pedestrians, creating environmental and community benefits. 

As an initial first step, the city should consider defining a climate resilience goal or 

developing high-level resilience principles that should be integrated into future and existing 

projects. Updating existing data models and gathering new data to reestablish baselines for 

flooding and other disasters for future planning should also be an immediate step (National 

League of Cities, 2024). 

Streets and Transportation 

To best benefit the city as a whole and the surrounding communities in the Southwest, it 

is important to develop the area in a way that is accessible and safe. Incorporating sidewalks, 

crosswalks, and bike lanes in the development area and connecting them with existing 

infrastructure in surrounding communities will promote connection between new and existing 

communities. Streets and transportation for emergency evacuation during climate events (e.g., 

storms, flooding) are a very important consideration for High Point. As detailed in the Southwest 

Mill District project, walkability and sidewalks are a main priority. Given this, High Point needs 

to consider how pedestrians and emergency vehicles will fare during extreme weather events. 

Implementing additional drainage in areas of high flooding, installing backup generators in areas 

that require nonstop energy (e.g., hospitals and cooling zones) and developing enhanced 

accessibility for especially vulnerable communities is pivotal to integrate into new development 

(National League of Cities, 2024). Resiliency plans for water and wastewater treatment are 

incredibly crucial to ensure clean water and treatment of wastewater aren’t disrupted during 

major storms or climatic events.  

Energy & Resiliency  

The plans for Southwest Mill District include expansive tree coverage across the streets 

and wide walkways for pedestrians and bikers, as well as repurposing existing buildings to 

reinvigorate the business community. High Point should consider including permeable surfaces 

to increase drainage during heavy rainfall and consider redeveloping certain existing buildings as 

cooling centers for heat vulnerable populations, with backup generators, as well as heat corridors 

to promote natural cooling effects on the streets (e.g., tree canopy cover) (City of New York, 

2023). 



   

 

   

 

37 

While most of the proposed Southwest Mill District is outside of the floodplain, there is a 

small part of the eastern section of the development that is in the floodplain, adjacent to 

residential properties. This area should be a priority for High Point to focus on green 

infrastructure activities both for protection of infrastructure in this area and the downstream 

effects to residential properties. Permeable surfaces such as permeable pavers could be used 

rather than impervious surfaces like asphalt to increase water absorption during rainfalls. These 

areas should also be prioritized for elements such as trees, green spaces like a small park area, 

and rain gardens. 

Community Considerations 

From the mapping of community assets, the Southwest lacks critical community needs, 

such as a grocery store and medical clinic. Consideration for these needs of the community when 

developing this area is critical and should be included in development plans. Inclusion of a 

grocery store and a medical clinic in the development area would increase community resilience 

in the Southwest area. These community assets could be built into the Southwest Mill District 

redevelopment plans. This location outside of the floodplain and accessible to the Southwest 

community would ensure business for these entities. The city should engage with existing 

grocery stores in the city and the hospital downtown to investigate the feasibility of opening 

locations in this area of town. 

Another note is the potential for an increase in amenity value, which could negatively 

impact existing communities in and near the Southwest Mill District area. Anti-displacement 

policies including property tax relief, inclusionary zoning and targeted subsidies could help 

prevent displacement of existing communities in case of property or other price increases. 

Charlotte, North Carolina is a city that has faced this issue head-on. The city has created a 

comprehensive Anti-Displacement Strategy which builds on existing programs to accomplish 

goals, such as supporting residents, and creating new programs and policies to fill in gaps that 

were found. Below are programs and/or policies that address displacement that could be 

beneficial to consider in relation to potential impacts of the Southwest Mill District development: 

• Tax Relief: eligible homeowners are able to apply for tax relief to offset the cost of rising 

tax bills through the Homestead Act and other state/local tax relief programs. 

• Neighborhood Grants: the city provides grants to neighborhood organizations for projects 

that improve community quality of life. 

Continued engagement with existing communities around the area is also essential as 

development occurs. In the planning of this project, there were many surveys and community 

meetings, which were beneficial in community awareness and input into the development plans. 

Speaking with community members, this awareness is widespread, but the next steps are not as 

well understood. As development plans move forward, it is important to continue holding 

community meetings and getting input on progress.  

These meetings should focus on community concerns and needs that are not being met 

that could be addressed in the Southwest Mill District. While in the process of development, 

community meetings regarding what services, businesses, and other organizations that the 

https://www.charlottenc.gov/files/sharedassets/city/v/1/streets-and-neighborhoods/housing/documents/charlotte-anti-displacement-strategy_june-2023_final_1_1.pdf
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community feels as though the area needs would be beneficial in ensuring that the Mill District 

development benefits the existing community. From our community asset analyses, we can infer 

that a grocery store and medical clinic may be something the community would want in this new 

development. Equitable access to this area through roadways, sidewalks, and public transit will 

also be important in benefiting the Southwest area overall. Conversations with community 

members on road safety, walkability, and incorporation of potential changes to transit, like bus 

routes, would be important in the creation of development plans. 

 

3) Joint Economic and Resiliency Investment 

When thinking about well-rounded, long-term investments in resiliency, projects that 

break down silos with multiple benefits, across the environment and economy, will be more 

sustainable in the long-term. High Point may want to consider economic projects wholistically 

by including resiliency and climate considerations, as opposed to trying to invest in resiliency 

separately. This may allow for better community partnerships and larger access to funding 

opportunities. 

The New York Housing Development Corporation offers sustainable development bonds 

(e.g., tax-exempt municipal bonds and green bonds) to promote economic growth, environmental 

benefits, and neighborhood revitalization. These bonds can support affordable housing 

investments in low- and moderate-income communities, while also executing green community 

criteria for building resiliency. The criteria include improving operating energy, reducing water 

use, and removing on-site health hazards (e.g., removing lead pipes). This could be an 

opportunity for High Point to leverage these bonds to invest projects that revitalize Southwest 

High Point both economically and environmentally (U.S. Environmental Protection Agency, 

n.d.). 

Community reinvestment debt is another avenue for cities to invest in resiliency and 

economic growth. The Community Reinvestment Act (CRA) requires banks to invest in low- and 

moderate-income communities, where banks can earn CRA by: 

• Purchasing municipal bonds  

• Providing loans  

• Investing in community development financial institutions (CDFIs)  

• Financing green or resilience projects that benefit low- and moderate- income 

neighborhoods 

Banks who invest in qualified opportunity funds (QOF) may achieve community 

development goals and receive credits under the CRA. Investors that invest and yield capital 

gains in QOFs are eligible for tax benefits, including deferment, partial forgiveness or 

exemptions from their initial financial gains (Office of the Comptroller of the Currency, 2021). 

Southwest High Point is labelled as an opportunity zone under the CRA as designated by the 

Department of Treasury. Opportunity zones were established in 2017 by the IRS and Department 

of Treasury to incentivize community development and stimulate the flow of private sector 
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capital into long-term investments in real estate, infrastructure and start-ups in communities 

(Office of the Comptroller of the Currency, 2021). 

 

4) Engaging the Business Community to Subsidize Resiliency 

Investment  

In conversations with High Point city officials and the Chamber of Commerce, it appears 

that public private partnerships have not always been leveraged for joint funding on development 

or redevelopment projects. While the city partners well with the Chamber on lobbying and 

legislative issues, there is less collaboration with business on private investments and resiliency 

projects. City officials noted that private entities have helped invest in sewer mane repair out of 

necessity in order to be able to do business in the region, but this isn’t a regular precedent. Both 

city officials and Chamber of Commerce highlighted that they are open to increasing 

collaboration between municipal and businesses on future projects.   

One example of a strong partnership is the new 300 Oak Street project. This property is 

owned by the city and was set to be sold. The city approached the Chamber to gain assistance in 

rehabilitating the building to create a small-scale manufacturing and workforce hub in the 

community. The Chamber is a financial partner, as well as logistical liaison between the city and 

other partners, The Generator, Guilford Technical Community College and the High Point 

Market Authority. High Point and the Chamber have also lobbied Congress together for 

additional funding. This partnership on design has taken a year to execute. The building is 

located in the Southwest Mill District and seeks to bring education, mentorship, and 

manufacturing jobs directly back to the community.  

Similarly, there is an idea for an area for green business incubators in the Southwest Mill 

District plan, which could be an opportunity for local businesses and the city to educate residents 

on the investments High Point is making to build a more climate resilient city. It could be a 

strong use case for another collaborative project with the Chamber, local businesses, and the city 

to create a job and educational hub like 300 Oak Street. It could also be an opportunity to engage 

donors and philanthropy to help showcase ongoing improvements made by the city and ask for 

further support and investment. 
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Figure 11. Top Taxpayers in 2024 Located in Southwest High Point 

 

The table below depicts top taxpayers in 2024 from High Point’s FY25-26 adopted budget (City 

of High Point, 2025). 

Name Business Type  

International Market Centers, LP (IHFC) Home Furnishings Showroom 

BCORE Affiliates Real Estate 

EBSCO Income Properties Real Estate 

AMADA  Manufacturing 

Blue Ridge Companies Real Estate 

The Carroll Companies Real Estate 

Thomas Built Buses/Daimler Trucks Bus Manufacturing 

Peters Development Group Real Estate 

Ralph Lauren Corporation (Polo) Clothing 
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Carolina Investment Properties Real Estate 

Table 1. High Point’s 10 Largest Taxpayers for FY24  

As can be seen in the map above (Figure 11), the top taxpayers for 2024 found in 

Southwest High Point are not located in a flood risk area. This means that the tax revenue 

brought in from these businesses isn’t directly exposed to risk. However, secondary risks do exist 

for these businesses due to roads and workforce exposure, which could amount in lost wages. 

The following roadways in Central High Point experienced 911 calls and flooding during a July 

2025 flooding event (seen in Figure 6): University Parkway, E Lexington Ave, Montlieu Ave, 

Lakewood Dr, Johnson St, Deep River Rd, Carolina St, and Route 74. If workers or patrons are 

using these roadways to access local High Point businesses, their transportation and safety may 

be impacted during an extreme weather event, which could have rippling effects on businesses, 

even if they aren’t located in flooding risk areas. It’s also critical for these businesses to 

understand nearby risks as they seek to expand their businesses.  

There is also an opportunity for these businesses to be partners with High Point and 

champion business growth that considers resiliency. This mindset of investing in the community 

and resilience as part of growing their businesses could benefit them financially, by building 

stronger businesses and larger customer loyalty. Below are examples of how these businesses 

may be able to partner with the city on development and redevelopment projects.  

IHFC is a large stakeholder in High Point’s twice annual furniture market attraction. It 

has a vested interest, listing 3.5 million square feet of furniture and accessories on display during 

the furniture market. It owns an 80,000 square foot first floor showcase room, which could be 

subject to storm flooding; however, its current properties are not in flooding zones based on the 

spatial data analyzed in this paper (International Home Furnishings Center, n.d.). Beyond its own 

collateral, during times of heavy rainfall or storm damage, patrons may not be able to get in and 

out of the city to access the furniture market, amounting to lost wages and product. Safety 

considerations are paramount during severe storms, and it would behoove IHFC to invest with 

the city in more resilient communities to ensure emergency street evacuations, battery storage 

and access to potable water sources remain during climate disasters.  

AMADA owns and operates a 190,000 square foot manufacturing plant and 62,000 

square foot technical center in High Point. While AMADA is not in a flood risk area based on 

this paper’s analysis, it could experience financial loss through wages during extreme weather 

events. Given High Point’s recent emphasis on growing its manufacturing sector (as seen with 

the 300 Oak Street project), partnering with AMADA on economic and resiliency investments 

would be a productive, mutually beneficial partnership. AMADA could be a good partner to 

create another resiliency, manufacturing hub within Southwest High Point. 

Thomas Built Buses is headquartered in High Point and has a strong emphasis on 

sustainability goals. It was named an Environmental Steward by the North Carolina Department 

of Environmental Quality and is focused on developing a larger electric vehicle fleet of buses 

(Thomas Built Buses, n.d.). This could be an opportunity for High Point to partner with Thomas 

Built Buses and Duke Energy on a green bond that focuses on renewable energy development 

and storage in High Point. As mentioned in the resiliency considerations, energy security is 

paramount for resiliency against storms, and larger renewable energy development could bring 
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additional manufacturing jobs to the area, as well as lower the price of energy for consumers. It 

would be a good opportunity for Duke Energy to invest locally in economic growth and 

resiliency in North Carolina. Based on the spatial data analyzed, Thomas Built Buses’ location is 

close to a flood zone but not currently in one. There is still potential for collateral risk without 

investing in resiliency. 

In addition to Duke Energy, there are a few green banking opportunities in North 

Carolina that may be interested in furthering High Point’s resiliency efforts as it seeks to grow 

economically and in a sustainable way. The North Carolina Clean Energy Fund was started to 

help Governor Cooper meet North Carolina’s climate goals; beginning in 2018, it is working to 

raise initial capital. It’s modelled from other states’ non-profit, green bank models, with the 

mission to accelerate investment in clean and efficient energy solutions and increase climate 

resilience in North Carolina (Green Finance Institute, n.d.). 

Since 2011, the Coalition for Green Capital (CGC) received $5 billion from the EPA’s 

National Clean Investment Fund to invest in public-private partnerships and create a network of 

self-sustaining green banks to accelerate the construction of a clean power platform; CGC’s 

network in North Carolina is known as “Clean Energy Fund of the Carolinas” (Coalition for 

Green Capital, n.d.). This may be a strategic player that High Point could lean on as it partners 

with businesses to invest in environmental and economic resiliency projects. 

5) Business and City Investment Liaison 

High Point should consider creating a Business and City Liaison position to strengthen 

private sector engagement in support of redevelopment efforts, with a specific focus on 

resiliency aspects and projects. The role would serve as an intermediary between city 

departments and the businesses community to help facilitate private sector investment in 

resilience-focused development and projects. An area of improvement for the city is the 

integration of resiliency into development and redevelopment projects and how to market the 

projects to the business community in a way that illustrates the overall benefits to the community 

and business community. This position would be valuable in leveraging the existing business 

community to address resiliency efforts. 

High Point has strong relationships between city departments and businesses, including 

the Chamber of Commerce. This liaison position will help fill gaps in how these groups can 

work together towards city-led resilience and redevelopment efforts. 

• Under-leveraged Business Community: The Furniture Market and other local businesses 

provide a large base of businesses that should be invested in High Point, yet these 

companies are not always engaged in city resilience initiatives. 

• Undervalued Link Between Resilience and Redevelopment: The idea of “resilience” is not 

being framed in a way that illustrates the broad benefits to the community. 

• Limited Communication and Coordination: City departments are not always working 

together, leading to inefficient workflows and limited ability to execute resilience 

projects when the opportunity arises. This internal lack of coordination leads to an 

inability to create outside private partnerships. 
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This position could address these gaps through intentional coordination and engagement 

across city departments and the business community. Position responsibilities could include: 

• Coordination of City Departments: Work alongside city departments to streamline and 

create efficient coordination of related projects. Find opportunities to incorporate 

resilience projects into development projects when possible. 

• Framing of Projects: Frame resilience projects in a way that demonstrates the value to 

potential private sector partners (i.e. economic, workforce, and market benefits). 

• Develop Resilience Project Packages: Identify priority resilience and redevelopment 

projects and present them as investment opportunities for businesses. 

• Facilitate Partnerships: Serve as a central coordinator for the city, private sector, 

nonprofits, and community organizations to connect groups with each other and 

opportunities on resilience-related issues and priorities. 

Because of its established relationships and centrality to the business community in High 

Point, the High Point Chamber of Commerce could be a good choice for this liaison position. In 

the first year, the liaison would work on building a process for coordination and engagement of 

organizations: 

• Identify Opportunities for Resilience Work: Build on the work of this project to identify 

resilience projects of priority to the city and determine how private funding could support 

this work. 

• Create Business Engagement Strategy: Complete outreach to local businesses (especially 

those identified as having a large stake in city development and listed in this project) to 

understand priorities, investments interests, and overall understanding of “resilience.” 

• Development of Framing and Marketing: Utilizing business outreach results, create a 

framework and materials for marketing city resilience projects as investment 

opportunities that benefit the private sector alongside the community. 

High Point has a strong city and business community, with a shared vision of 

redeveloping High Point and supporting its economic growth. As a part of this support, 

consideration of its resilience is essential, and beneficial for all involved, especially the 

communities of High Point. The Business & City Liaison would help create processes and 

streamline private funding partnerships to facilitate development projects and support resilience 

goals moving forward. 

 

 

8. Conclusion 
In the face of a changing climate, cities must focus on incorporating resiliency projects to 

mitigate impacts and adapt to environmental change; however, a lack of funding is a common 



   

 

   

 

44 

barrier to this work. This project shows how publicly available data relating to flood risk, 

infrastructure, economic, and community assets can be used to support decision making for 

development and redevelopment financing. 

The analysis of chronic stressors, guided by the City Resilience Framework and FEMA’s 

Community Resilience Challenges Index, highlights that physical hazards do not occur in 

isolation and impact communities differently based on existing stressors. Flood exposure in High 

Point intersects with inequities in health, mobility, economic opportunity, and environmental 

impact, particularly in Southwest High Point. These conditions underscore the need for resilience 

strategies that address both acute shocks and chronic stressors that amplify their impacts. The 

GIS-based mapping of hazards and infrastructure further illustrates where risk is concentrated 

and where targeted investments can yield the greatest resilience benefits. By integrating spatial 

flood risk data, vulnerability indicators, and infrastructure priorities, High Point can reframe 

resilience as an economic investment—one that protects long-term growth, reduces future losses, 

and strengthens community and economic wellbeing.  

Ultimately, building resilience in High Point will require a deeper understanding of the 

impacts of resiliency work and sustained coordination across government agencies, community 

partners, and private investors. The recommendations developed through this project—

integrating resilience into existing economic initiatives, applying a resilience checklist to capital 

projects, and engaging the business community in co-investment—offer practical pathways for 

advancing this work. For High Point, integration of resiliency into existing projects is an 

important first step in moving towards more holistic, resilient development and redevelopment 

plans. High Point should consider framing resilience as an economic benefit when engaging with 

businesses on co-investment and partnership. 

By grounding financial decisions in an understanding of spatial risk and community 

vulnerability, High Point can position itself not only to withstand future hazards, but to thrive in 

spite of them. The city’s ongoing redevelopment presents an opportunity to embed resilience into 

the fabric of its growth, ensuring that investments made today contribute to a safer, more 

equitable, and more economically competitive future. 
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9. Appendix: Funding Mechanism Research 
As part of the initial project development, research was conducted to understand the 

funding landscape for cities when they are undergoing resiliency planning. While some of these 

items are very straight-forward and have been used by cities for years to make economic 

investments (e.g., debt instruments like obligation, revenue and municipal bonds), other areas 

may be a bit less familiar (e.g., green bonds). After conducting conversations with High Point 

city officials, it is clear their understanding of available funding mechanisms is vast, but the 

below appendix is meant to provide additional background research that could facilitate future 

funding conversations.  

Each section details various types of funding mechanisms (e.g., debt instruments, leveraging 

existing debt, payback models, and concessionary income sources) and provides case study 

examples where the mechanism was used to invest in resiliency projects in the United States 

(and in North Carolina where applicable). Additionally, there are suggestions for projects that 

could be funded by each mechanism from High Point’s BRIC proposal and 2045 CIP.  

Debt instruments are not new for city planning, and many of the items in the below table 

are already being leveraged by High Point. High Point is in a good position to participate in bond 

investments for resiliency planning as its general obligation bonds are rated Aa1 by Moody’s, 

AAA by S&P Global and AA+ by Fitch (City of High Point, 2025). Additionally, High Point’s 

revenue bonds are rated Aa2 by Moody’s, AAA by S&P Global and AA+ by Fitch. High Point’s 

limited OB bonds are rated AA+ by S&P Global and AA- by Fitch. 

 Description Considerations for High 

Point 

Case Study Example 

Obligation Bonds Repayment 

Source: Principal and 

interest are repaid using 

general tax revenues 

(like property or 

income taxes). The 

issuer has the legal 

authority to raise taxes 

if needed to meet debt 

obligations. 

Security & Risk: They 

typically have a higher 

credit rating and lower 

risk for investors due to 

the reliable, broad tax 

base guarantee. 

Use: Funds public 

projects that may not 

produce direct revenue, 

such as roads, parks, or 

school buildings. 
(AInvest, 2025) 

Usually requires voter 

approval. High Point voters 

approved 2019 general 

obligation (GO) bond. Tend to 

be a more Democrat-leaning 

tool (mayor of HP is Dem). 

HP’s GO bonds are rated Aa1 

by Moody’s, AAA by S&P 

Global and AA+ by Fitch. 

(City of High Point, 2025) 

Potential Use for High Point 

from BRIC 

proposal: Streambanks 

restoration in Richland Creek 

and/or GSI Basin 

Construction. (Alta Planning 

+ Design, 2023) 

 

Texas Resilience 

Infrastructure Bonds 

(TRIB) bonds, backed by 

AAA ratings, are financing 

initiatives like the $31B Ike 

Dike coastal barrier in Houston 

and floodplain buyouts that 

repurpose vulnerable land into 

green spaces. $1.2B was 

allocated in 2025 for green 

projects. Texas's Flood 

Infrastructure Fund (FIF), 

initially capitalized at $793 

million in 2025, is set to grow 

to $5 billion by 2030. 

Risk: Climate risk disclosures 

in bond offerings are still 

inconsistent, leaving investors 

underestimating the urgency of 

these projects. Other concerns 

include funding availability 

and volatility and the high 

likelihood that infrastructure 

projects exceed budget. 
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 Opportunity: Many of these 

bonds are trading at yields 10–

15% above inflation, with 

durations of 20–30 years that 

align well with long-term 

fixed-income strategies. 
(AInvest, 2025) 

Partial 

Obligation/ 

Revenue Bonds 

Repayment 

Source: Repaid solely 

from a specific income 

stream, such as tolls, 

water and sewer fees or 

admission charges for a 

facility. 

Security & Risk: Can 

be riskier than general 

obligation bonds 

because repayment 

depends on the success 

and profitability of the 

specific project. 

Use: Funds self-

supporting projects like 

airports, water 

treatment plants, utility 

systems or hospitals. 

They may have to offer a 

higher yield (return) to 

compensate for this increased 

risk. These types of bonds 

may already be allocated to 

other projects in High Point. 

High Point’s revenue bonds 

are rated Aa2 by Moody’s, 

AAA by S&P Global and 

AA+ by Fitch. High Point’s 

limited OB bonds are rated 

AA+ by S&P Global and AA- 

by Fitch. 

Potential Use for High Point 

from BRIC proposal: Sewer 

repairs. Consider integrating 

components of BRIC proposal 

into existing 5 year revenue 

bond plan for water/sewer use. 

(City of High Point, 2025) 

 

Asheville Water 

Infrastructure: Financed 

improvements to its drinking 

water infrastructure; the city 

issued a routine water revenue 

bond to make system upgrades 

to existing infrastructure (e.g., 

repairing water lines) during a 

high-interest rate year. 
(Resilience Exchange, n.d.) 

Risk: If the project 

underperforms, then the loan 

repayments are impacted 

making this a riskier option, 

contingent on project success. 

Opportunity: Cities can grow 

revenue by tying repayments 

to environmental fees. (Green 

Finance Institute, n.d.) 

Resilience & 

Environmental 

Impact Bonds 

Repayment 

Source: Utility fees 

(similar to revenue 

bonds), special 

assessments, savings 

from reduced insurance 

premiums, avoided 

financial losses from 

decreasing storm 

severity. 

Security & Risk: If the 

project underperforms 

then the repayment 

benefits aren’t as large; 

similar risks if bonds 

have repayment like 

revenue bonds. 

Use: Type of green 

bond that is used for 

resilience investing. 
(Global Center on 

Adaptation, n.d.) 

Stakeholder and community 

support may be needed to 

obtain funding. 

Potential Use for High Point 

from BRIC 

proposal:  Potentially Sewer 

repairs if HP adds in 

stipulations that the project is 

benefitting the environment. 

(City of High Point, 2025) 

 

Resilience in Hampton, 

VA: Created state’s first 

environmental impact bond to 

finance resilience projects, 

including stormwater and 

flooding projects. The city 

partners with Chesapeake Bay 

Foundation, capital firm and 

local partners on the bond that 

was issued for $12M in 2020. 

Risk: If the project 

underperforms, then the loan 

repayments are impacted, 

making this a riskier option, 

contingent on project success. 

Opportunity: Cities can grow 

revenue by tying repayments 

to environmental fees. 
(National Oceanic and 

Atmospheric Administration, 

n.d.). 
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Green Bonds Repayment Source: 

Like municipal bonds 

where cities pay 

investors regular 

interest and the 

principal upon maturity, 

with payments usually 

coming from taxes 

(e.g., GO bonds) or 

specific project revenue 

(revenue bonds). 

Security & Risk: 

General risk isn’t as 

high as fee-based 

payback bonds, but 

certifying a green bond 

can add cost. 

Use: Required use is 

for sustainability, 

climate, or 

environmentally 

beneficial projects. 
(National Oceanic and 

Atmospheric 

Administration, n.d.). 

Stakeholder and community 

support may be needed to 

obtain funding if HP chose to 

repay green bonds through tax 

increases. 

Potential Use for High Point 

from BRIC 

proposal: Potentially sewer 

repairs if HP adds in 

stipulations that the project is 

benefitting the environment. 
(City of High Point, 2025) 

Asheville Green Bonds: 

When interest rates dropped, 

issued a green bond to 

refinance its water service 

project with a lower interest 

rate (listed in the revenue bond 

line). Asheville also leveraged 

a second green bond to make 

repairs to its North Fork Dam. 
(Resilience Exchange, n.d.) 

Risk: There’s a risk more 

money is needed for certain 

resiliency projects, or they 

don’t perform enough (or 

quickly enough) for the city to 

see increased savings in the 

short-term (e.g., spending less 

annually on flooding 

remediation). 

Opportunity: There’s an 

opportunity for partnership and 

to leverage nature-based 

solutions to execute these 

bonds. (Nicholas Institute for 

Energy, Environment & 

Sustainability, n.d.) 

 

Table 2. Debt Instruments Applicable for High Point 

 Leveraging existing debt allows High Point to be able to attract investment in projects by 

offering lower returns that aren’t taxed for income and reinvesting back into the community. 

 Definition Use Potential Use for High Point  

Tax Exempt Debt 

Municipal borrowing 

where the interest paid 

to investors is exempt 

from federal income tax 

(and often state/local 

tax); investors are 

incentivized to accept 

lower yields in exchange 

for tax benefits. 

The EPA recommends 

leveraging tax-exempt 

municipal bonds to finance 

capital improvement projects 

(like green energy) because 

they typically have low and 

sometimes fixed interest rates 

and longer maturity periods 

(10- to 30-year terms) 

compared to taxable bonds, 

making them attractive to 

investors. (U.S. Environmental 

Protection Agency, n.d.) 

BRIC proposal projects:  

• Sewer repairs  

• Streambanks restoration in 

Richland Creek 

• GSI basin construction 

Community 

Reinvestment 

Debt 

Debt or investment 

capital provided under 

the Community 

Reinvestment Act 

Suggestions are being made to 

cities to leverage and raise 

funds for energy-efficient, 

affordable housing and 

High Point 2045 plan: 

• Southwest HP town center 
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(CRA), which requires 

banks to invest in low- 

and moderate-income 

communities.  

Banks can earn CRA 

credit by: 

• Purchasing 

municipal bonds 

• Providing loans 

• Investing in 

community 

development 

financial 

institutions 

(CDFIs) 

• Financing green or 

resilience projects 

that benefit low- 

and moderate-

income 

neighborhoods 

(Local Initiatives 

Support 

Corporation, 2021) 

infrastructure that protects 

communities against climate 

change. 

• Skeet Club and Johnson 

Neighborhood Center 

Table 3. Existing Debt High Point Can Consider Leveraging 

Payback models offer an opportunity for High Point to charge a fee for certain services to 

pay back investments borrowed. They also offer an opportunity to engage in private partnerships 

for development of services (e.g., hiring a private company to upgrade highways and then 

charging a toll for use). This can be a slightly riskier option because payback is reliant on use, 

and it can create financial burdens on taxpayers. 

 
Definition 

Considerations for High 

Point 

Case Study Example 

Credits 

Repayment Source: 

• Payments from 

developers purchasing 

credits to meet 

stormwater or canopy 

requirements 

• Avoided or deferred 

municipal capital costs 

(e.g., pipe upgrades, 

treatment capacity 

expansion) 

Credits allow High Point to 

treat resilience as a 

performance-based service, 

not just a capital expense — 

shifting costs to where 

mitigation is cheapest while 

maintaining public oversight. 

Potential Use for High 

Point from BRIC 

proposal: Sewer repairs. 

 

Washington, D.C. 

Stormwater Retention 

Credit (SRC) Trading: 

Operates program that 

allows developers to meet 

runoff retention 

requirements by purchasing 

credits generated by off-site 

green infrastructure. Credits 

are issued based on verified 

stormwater volume retained 

and tracked through a city-

managed registry. 
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Security & Risk: Medium risk 

level, with revenue depending on 

regulatory demand (e.g., permits 

and compliance) and credit pricing 

stability, use: 

• Green stormwater 

infrastructure 

• Tree preservation & 

canopy expansion 

• Flood mitigation on 

private land 

• Distribution, site scale 

projects 

 

The program has been in 

place since 2013 and applies 

to most major development 

and redevelopment projects 

citywide, creating a long-

running compliance market 

for green stormwater 

infrastructure. 

Risk: 

• Demand depends 

on regulatory 

enforcement and 

development 

activity. 

• Requires 

administration for 

verification and 

tracking 

Opportunity: 

• Shift mitigation 

costs for public 

budgets to private 

land 

• Lower system costs 

through flexible, 

off-site compliance 

Taxes & Fees 

Repayment Source: 

• Storm water utility fees 

(typically for imperious 

surfaces) 

• Special assessments or 

resilience fees 

• Captured tax growth (tax 

increment financing) 

Security & Risk: Low risk, with 

revenues being stable/ 

reoccurring, tied to service 

provisions, and suitable for bond 

repayments; may be politically 

risky, but that is mitigated by 

transparency. 

Use: 

• Flood mitigation 

infrastructure 

Because High Point’s flood 

risk is driven by growth and 

impervious surface 

expansion, fee-based 

stormwater financing ensures 

that new development pays 

for the additional system 

capacity it requires rather 

than shifting those costs to 

existing residents. 

Potential Use for High 

Point from BRIC 

proposal: Sewer repairs. 

Colorado SEMSWA 

System Development & 

Excess Capacity Fees: 

Uses system development 

and excess capacity fees to 

fund stormwater 

infrastructure required by 

new development. Fees are 

assessed based on the 

additional system capacity 

growth creates and are 

dedicated to drainage, flood 

control, and stormwater 

system improvements. This 

model ensures that growth 

pays for growth, preventing 

underfunded infrastructure, 

and reducing reliance on 

general taxes. 

Developers purchase 

stormwater retention credits 

to meet regulatory 
requirements, and those 
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• Green stormwater 

infrastructure (design, build, 

operations and maintenance) 

• Long-term maintenance of 

tree, channels, and detention 

system 

• Matching funds for 

state/federal grants 

payments fund the 

installation and maintenance 

of off-site green 

infrastructure. 

Risk: 

Depends on continued 

regulatory enforcement and 

development activity and 

requires ongoing oversight 

to maintain market integrity. 

Opportunity: 

The program shifts 

stormwater investment from 

public capital budgets to 

private land, while allowing 

compliance to occur where 

mitigation is most cost-

effective. 

Public/ Private 

Partnerships 

(P3) 

Repayment Source: 

• City payments over time 

(availability payments) 

• Performance-based payments 

(pay for verified runoff 

reduction/maintenance) 

• Blended funding (fees + 

grants + private 

delivery/financing) 

Security Risk: 

• Medium, contract complexity 

& performance enforcement 

• Mitigation: clear metrics, 

audit rights, phased rollout, 

public ownership of assets 

Use: 

• Green stormwater 

infrastructure delivery at scale 

• Long-term O&M of 

distributed assets 

• Faster buildout when upfront 

capital is limited 

 

A P3 lets High Point scale 

stormwater and flood 

mitigation faster by 

contracting for measured 

performance and shifting 

delivery + maintenance risk 

to a private partner 

Potential Use for High 

Point from BRIC 

proposal: Sewer repairs. 

 

Prince George’s County, 

MD Clean Water 

Partnership (CBP3): 

Long-term public–private 

partnership to deliver green 

stormwater infrastructure at 

scale. A private partner is 

responsible for design, 

construction, financing, and 

long-term maintenance, 

while the county pays over 

time based on performance, 

shifting delivery and 

maintenance risk away from 

the public sector. 

Program scale 

• 30-year partnership 

• $100 million county 

commitment in the first 

three years 

• Target to retrofit 

~2,000 acres of 

impervious surface, 

with expansion 

potential 

• Private partner funds 

~30–40% of upfront 
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costs and maintains 

assets 

Repayment source 

• Performance-based 

county payments 

supported by 

stormwater utility fees 

Risk 

• Long-term contractual 

commitments requiring 

oversight 

• Accelerates delivery 

and shifts construction 

and maintenance risk to 

the private sector 

Table 4. Payback Models for High Point to Consider  

Concessionary income sources are more of “nice to have” type of funding that can be solicited 

from applying for grants and partnering with philanthropy. While there can be more upfront 

work to attain, these are good opportunities to receive larger sums of money to supplement other 

income streams. Concessionary income sources can be competitive and may be less available 

during economically lean years. 

 Definition 
Considerations for High 

Point 
Case Study Example 

Regional/ 

Municipal 

Collaboratives 

Funding Sources: 

• Pooled municipal and 

organizational 

funding 

• Membership dues 

that can go towards 

project funding 

• Blended financing 

(dues + grants) 

Security & Risk: Low 

risk level, with funding 

based on partners existing 

funding pools, dues, and 

other funding 

opportunities 

Use: 

• Regional Resilience 

Projects 

Existing relationships with 

nearby cities such as 

Greensboro, Trinity, and 

Winston-Salem could make 

good collaborations, but it is 

important that all partners are 

aligned on project direction. 

Potential Use for High 

Point: Proposed regional 

centers on S. Main Street and 

Fairfield Road (in the 2045 

plan) may be an opportunity 

for joint investment with 

cities like Trinity and 

Greensboro (due to 

proximity and joint benefit). 

The San Diego Regional 

Climate Collaborative: 

Network for public agencies to 

advance climate change 

solutions. Their work focuses on 

projects and frameworks that 

mitigate greenhouse gas 

emissions and adapt to the 

effects of climate change, and is 

a resilience hub and catalyst for 

collaborative, cross-

jurisdictional work in the San 

Diego region. One main project 

is the San Diego Region Coastal 

Resilience Roadmap that 

connects and coordinates local 

sea-level-rise initiatives. 

Risk: 

• Collaboration depends on 

interest in collaborative and 
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• Capacity building 

and recommendations 

potentially additional 

funding (i.e. grants) 

• Pooled money potentially 

put towards projects not of 

priority to the city 

• Time spent on coordination 

between agencies and 

organizations 

Opportunity: 

• Builds capacity for 

resilience-related work and 

projects 

• Regional scale could make 

for more competitive grant 

Nonprofit 

Partnerships 

Funding Sources:  

• Pooled municipal and 

organizational 

funding 

• Blended financing 

(fees + city funds + 

grants) 

Security & Risk: Low 

risk level, with funding 

based on partners existing 

funding pools and other 

funding opportunities. 

Use:  

• Specific Projects 

• Capacity Building 

• Research and 

analysis 

This requires working 

closely with nonprofits and 

creating a trusting 

relationship but can provide 

a large increase in capacity 

for completing projects and 

running programs. 

Potential Use for High 

Point from BRIC proposal: 

Streambanks restoration in 

Richland Creek and/or GSI 

Basin Construction. 

Root Nashville Campaign: 

Partnership between the Metro 

Nashville and a nonprofit (the 

Cumberland River Compact). 

Residents and organizations are 

able to request free trees for their 

property in the fall and spring of 

each year. The nonprofit runs 

logistics, tree sourcing, and 

outside grant application and 

management for project funding. 

Metro Nashville provides some 

funding and locations where 

trees can be planted on public 

property. This campaign 

includes community 

engagement, with many 

volunteers recruiting locations 

and planting trees, and large 

outside grants from 

organizations like the Arbor Day 

Foundation that help sustain the 

campaign without additional 

government funding. 

Risk: 

Collaboration depends on 

interest and potentially 

additional funding (i.e. grants) 

Opportunity: 

• Builds capacity for 

resilience-related work and 

projects 
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• Able to apply for additional 

nonprofit, philanthropic, and 

other grants to support 

project and/or program 

needs 

Philanthropic 

Grants 

Funding Sources: Grants 

given by philanthropic 

organizations, often 

connected to specific 

project(s). 

Security & Risk: 

Medium risk level, with 

funding dependent on 

availability of grants and 

competitiveness for 

awards .  

Use: Projects or programs 

specific to organizational 

grants. 

Philanthropic grants can 

function similarly to federal 

grants and could help fulfill 

some of the gaps from 

federal funding, though they 

are typically on a smaller 

scale. They often prefer or 

require a nonprofit partner 

who might have to apply for 

the grant themselves on 

behalf of them and the city. 

Potential Use for High 

Point: Streambanks 

restoration in Richland Creek 

and/or GSI Basin 

Construction (from BRIC 

proposal); town or 

neighborhood centers 

proposed in the 2045 plan. 

Cool Cities Accelerator - 

Rockefeller Foundation: With 

support for a grant from the 

Rockefeller Foundation, this 

initiative was established by the 

organization C40 Cities. Chosen 

cities shared best practices and 

progress reports on establishing 

leadership in the field, 

strengthening early warning 

systems, and ensuring access to 

cooling during emergencies, as 

well as improving building 

standards, expanding urban tree 

cover and future-proofing 

critical infrastructure. 

Risk: 

• Must apply and be chosen 

for grants 

• Availability fluctuates  

• Might require partnership 

with nonprofit 

• Grant money typically 

linked to specific project(s) 

Opportunity: 

• Funding for specific 

projects  

• Partnership/connection to 

outside philanthropic 

organization, could lead to 

future funding opportunities 

Table 5. Concessionary Funding Sources  
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