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ABOUT THIS REPORT
Louisiana is one of the hardest-hit areas in the United States as extreme weather events and regular flooding become more 
frequent and intense.1 These challenges often fall “first and worst” on Black, Indigenous, and People of Color or “BIPOC” 
and low-income communities.2 This is especially true in the U.S. Gulf Coast region and the state of Louisiana. 

Over time, these challenges are being exacerbated by population increases and transitions as climate and non-climate drivers 
(e.g., people moving out of urban centers into more rural areas) influence where people choose — or are able — to live. 

In southeast Louisiana, resilient, affordable housing initiatives are critical to ensuring equitable adaptation that takes into 
consideration the myriad overlapping challenges facing all Louisianans, but especially those living in communities that have 
long borne a disproportionate burden of risk.

Over a two-year period between fall 2020 and spring 2022, Capital Region Planning Commission and Georgetown 
Climate Center partnered with dozens of people from government, private, and nonprofit sectors and community 
stakeholders in Region Seven of the Louisiana Watershed Initiative.3 The result of that partnership effort is Greauxing 
Resilience at Home: A Regional Vision4 (Regional Vision), a resource to inform Region Seven’s ongoing work to increase 
community resilience by promoting affordable housing and nature-based solutions. 

Regional and local governments in Region Seven can use the Regional Vision to identify potential legal, planning, and policy 
tools and projects to increase the affordability and availability of housing and the use of nature-based solutions. In addition, 
the Regional Vision offers insights for policymakers across Louisiana, throughout the Gulf Coast region, and nationally.

This report is composed of 24 individual case studies developed by Georgetown Climate Center to support the Regional 
Vision. These case studies describe best and emerging practices, tools, and examples from Louisiana and other U.S. 
jurisdictions to make progress on these complex and challenging issues. These case studies are intended to provide transferable 
lessons and ideas for regional and local governments addressing housing and mitigating flood risk as integrated parts of 
comprehensive community resilience strategies. Collectively, these case studies present a suite, although not an exhaustive list 
of tools and approaches that can be used to facilitate any of these efforts. 

1 STATE OF LA., LOUISIANA CLIMATE ACTION PLAN: CLIMATE INITIATIVES TASK FORCE RECOMMENDATIONS TO THE GOVERNOR 15–16 (Feb. 2022), 

available at https://gov.louisiana.gov/assets/docs/CCI-Task-force/CAP/ClimateActionPlanFinal.pdf. 

2 See id. at 15–17.

3 The Louisiana Watershed Initiative is an effort to create a paradigm shift in floodplain management towards a strategy 

that approaches flood risk reduction from a nature-based solutions and land-use-based approach. A part of this approach 

includes identifying eight separate regional watershed management areas to assist in achieving cross-jurisdictional 

activities. 

 Region Seven is one of these eight watershed regions. Region Seven encompasses the upper part of the toe of Louisiana’s 

boot. It spans eastward from the Mississippi River near Baton Rouge across the Northshore (i.e., north of Lakes 

Pontchartrain and Maurepas) to Mississippi and along the Mississippi River to the Bonnet Carré Spillway. The region 

includes 13 parishes and 45 incorporated municipalities. 

4  To reflect their connection to Louisiana’s cultural heritage, the project team and members of Region Seven that participated 

in this process chose to use the word “Greaux,” a French-inspired phonetic spelling of the word “Grow,” to brand this 

product. 

https://crpcla.org
https://www.georgetownclimate.org
https://www.georgetownclimate.org
https://www.adaptationclearinghouse.org/resources/louisiana-watershed-initiative.html
https://www.georgetownclimate.org/adaptation/toolkits/greauxing-resilience-at-home-a-regional-vision/index.html
https://www.georgetownclimate.org/adaptation/toolkits/greauxing-resilience-at-home-a-regional-vision/index.html
https://gov.louisiana.gov/assets/docs/CCI-Task-force/CAP/ClimateActionPlanFinal.pdf


Where possible, all the case studies share a consistent organizational format to allow easier cross-comparison of tools, 
processes, and takeaways:

• The Background section introduces the regional and local context (e.g., location, demographics) for each case study, 
including the following facing each jurisdiction: extreme weather risks, housing and environmental challenges, and 
development pressures.

• The Housing section focuses on the legal, planning, and policy tools and projects that have been designed and 
implemented to support the growth and preservation of housing affordability and availability. 

• The Environment section highlights how vulnerable habitats like floodplains and other open spaces are being 
restored, conserved, and protected as a part of comprehensive resilience strategies to provide important ecosystem 
and community benefits like reducing flood risk and creating community assets, such as parks and trails.

• The Community Engagement section summarizes how governments have provided different types of public 
engagement opportunities and how affected residents have contributed to these planning and decisionmaking 
processes.

• The Funding section identifies how the programs, plans, and projects discussed have been funded by federal, state, 
and local government and private and nongovernmental sources.

• The Next Steps section captures the anticipated future actions that featured case study jurisdictions may take in 
implementing these tools and strategies.

• The Considerations and Lessons Learned section concludes with the primary takeaways from each example that 
other regional and local policymakers and communities may consider when developing or implementing their own 
housing and resilience strategies using these legal, planning, and policy tools.

A few additional notes about the case studies: 

• The case studies selected prioritize relatable and scalable models from places similar to Louisiana: 
Wherever possible, Georgetown Climate Center aimed to acknowledge and lift up the work of jurisdictions and 
nongovernmental actors in Region Seven and neighboring watershed regions to inspire peer-to-peer sharing and 
actions from as close to home as possible. These resources are drawn from 12 states, with an emphasis on regions and 
local areas in the Gulf and Mid-Atlantic: Colorado, Florida, Georgia, Illinois, Iowa, Louisiana, New York, North 
Carolina, Oregon, South Carolina, Texas, and Virginia. Examples and lessons drawn from these regions are easiest to 
apply to a Louisianan context because they feature similar geography or analogous impacts from flooding and other 
climate effects.  

• There are no perfect, “one-size-fits-all” solutions: While the case studies and resource entries informing the 
Region Vision are instructive for Region Seven and beyond, none of them are “perfect” examples of how to solve 
these complex and challenging issues. Georgetown Climate Center found no single case study or resource that 
provides a point-for-point or model for what Region Seven is trying to accomplish. No other jurisdiction identified 
is currently trying to integrate housing, flooding, equity, resilience, and population changes together in a single plan, 
ordinance, or policy. However, some jurisdictions are moving in that direction, or are making progress on discrete 
elements of what will eventually become a more holistic strategy. Therefore, this report and the Regional Vision draw 
analogous connections and recommendations that can be combined to facilitate more comprehensive planning and 
land-use efforts. 

The case studies in this report were informed by interviews with practitioners and community leaders in charge of designing 
and overseeing this work. No statements or opinions, however, should be attributed to any individual or organization 
included in the Acknowledgements section of this report. 

It is also important to note that the examples described in each case study are ongoing and the content included in this 
report is current as of spring 2022. For future updates about these and other case studies and the Regional Vision, please visit 
Greauxing Resilience at Home: A Regional Vision and Georgetown Climate Center’s Adaptation Clearinghouse.

https://www.georgetownclimate.org/adaptation/toolkits/greauxing-resilience-at-home-a-regional-vision/index.html
https://www.adaptationclearinghouse.org


 

 

Mecklenburg County, North Carolina 
Charlotte-Mecklenburg Storm Water 
Services, Risk Assessment/Risk 
Reduction (RARR) Tool  

EXECUTIVE SUMMARY  
Charlotte-Mecklenburg Storm Water Services (CMSWS) is a joint municipal–county stormwater 
utility that manages and maintains the regulated floodplains within Mecklenburg County, North 
Carolina, including the City of Charlotte. CMSWS has developed a system for assessing 
community flood risk through the Mecklenburg County Risk Assessment/Risk Reduction (RARR) 
Tool for comprehensive mapping, impact analysis, and county-wide floodplain management. This 
map-based application allows the agency to collect and analyze flood risk data to help identify and 
reduce flood risk at the parcel level and regionally.  

RARR is a data-driven framework and set of tools that dynamically assess, evaluate, and ultimately 
prioritize flood mitigation strategies. The flood risk analysis processes supported by the RARR 
tool, along with the resulting solutions that CMSWS offers as described in this case study and a 
companion report, can guide other local jurisdictions in flood resilience planning, and promote 
climate adaptive policies. 

BACKGROUND  
According to CMSWS, there are 19,841 acres of land designated as being in the “Community 
Floodplain” across Mecklenburg County, and more than 20,000 parcels of land that are in or come 
in contact with the floodplain, representing five percent of the land in the county.1 CMSWS 
partners with the Federal Emergency Management Agency (FEMA) to assess flood risks and 
develop floodplain maps (also referred to as Flood Insurance Rate Maps). Additionally, CMSWS 
develops Community Floodplain maps. The FEMA Floodplain shows where flooding is likely to 
occur now, and the Community Floodplain shows where flooding is likely to occur in the future, 
based on expected development to come. In 2000, Charlotte-Mecklenburg became the first 

                                                           
1 REF: Charlotte-Mecklenburg Stormwater Services — Floodplains, CITY OF CHARLOTTE, N.C., 
https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainsandMaps.aspx (last visited Dec. 6, 2021). 

https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainsandMaps.aspx
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community in the nation to show both current and future floodplains on its official floodplain 
maps.2  

After two back-to-back severe storm and flooding events in the region, CMSWS initiated a 
Floodplain Buyout Program in 1999, which is a continued success today.3 The program works to 
relocate interested residents out of floodplains, reduce flood damages to infrastructure, and return 
the properties to open space. Floodplain buyouts have been entirely voluntary in Mecklenburg 
County, and to date about 85 percent of owners who go through the appraisal and offer process, 
ultimately choose to participate in a buyout.4  

During the program’s tenure, CMSWS has purchased over 400 flood-prone houses, apartment 
buildings, and businesses located in floodplains throughout Charlotte-Mecklenburg, and moved 
over 700 families and businesses to less vulnerable locations outside of local floodplains.5 
Additionally, 185 acres of public open space have been returned to open space — to allow the 
floodplain to function with natural resilience during heavy precipitation events, while providing a 
sustainable community asset.6 The conversion restores the beneficial flood retention and water 
quality improvement functions of the land and creates other community amenities like greenways 
and recreational areas. 

OVERVIEW OF RISK ASSESSMENT/RISK 
REDUCTION (RARR) TOOL 
In establishing the Floodplain Buyout Program, CMSWS began the mapping and prioritization 
process for homes that face recurrent flooding. The resulting Risk Assessment/Risk Reduction 
(RARR) Tool in use today has evolved over twenty years to allow CMSWS to assess community 
flood hazards, evaluate and prioritize actions to mitigate risk, and track the success of flood 
mitigation projects over time. The RARR platform is a highly interactive online application that 
allows the agency to view flood and risk data across Mecklenburg County. It was designed to 
improve data connectivity for real-time flood event management and risk communication, to 
prioritize mitigation attention for structures in the floodplain at greatest risk, and in turn, to help 
prioritize county expenditures.  

                                                           
2 Id. 
3 REF: Charlotte-Mecklenburg Storm Water Services — Floodplain Buyout Program, CITY OF CHARLOTTE, N.C., 
https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainBuyoutProgram.aspx (last visited Dec. 6, 2021). 
4 For more detail, Georgetown Climate Center has profiled this buyout case study in the Managing the Retreat from 
Rising Seas: Lessons and Tools from 17 Case Studies report at: 
https://www.adaptationclearinghouse.org/resources/managing-the-retreat-from-rising-seas-eo-charlotte-
mecklenburg-county-north-carolina-floodplain-buyout-program.html. 
5 REF: Charlotte-Mecklenburg Storm Water Services — Floodplain Buyout Program, CITY OF CHARLOTTE, N.C., 
https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainBuyoutProgram.aspx (last visited Dec. 6, 2021). 
6 Id. 

https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainBuyoutProgram.aspx
https://www.adaptationclearinghouse.org/resources/managing-the-retreat-from-rising-seas-eo-charlotte-mecklenburg-county-north-carolina-floodplain-buyout-program.html
https://www.adaptationclearinghouse.org/resources/managing-the-retreat-from-rising-seas-eo-charlotte-mecklenburg-county-north-carolina-floodplain-buyout-program.html
https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainBuyoutProgram.aspx
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CMSWS has an existing flood Risk Assessment and Risk Reduction (RARR) Plan that was 
developed in 2012 that aided CMSWS when it initially rolled out the tool.7 This plan has provided 
a comprehensive framework for parcel-level evaluation of flood risk and flood mitigation 
techniques. Implementation of the RARR Plan has enabled the identification of properties at 
greatest flood risk, requisite mitigation strategies, and prioritized flood-risk reduction projects in 
Mecklenburg County. Built on this framework, CMSWS collects and inputs flood assessment and 
impact data, along with updated land use maps — which allows for the RARR Tool to support 
meaningful flood risk analysis ahead of a flood.  

Flood Mitigation 
CMSWS uses the RARR Tool on a daily basis, while keeping a focus on long-term flood 
mitigation goals to build a more resilient landscape and community. The RARR Tool includes 
information from numerous datasets, such as elevation certificates, tax parcels, flood hazard layers, 
natural buffers, and other community planning layers.8 The tool can be dynamically updated to 
reflect any changes in the source data (e.g., updated floodplain mapping, real estate values, etc.) 
in real time.  

 

To identify potential flood mitigation options, CMSWS developed a unique point system to use 
with the tool that accounts for the relative risk of each structure evaluated. This allows CMSWS 

                                                           
7 Id. 
8 For a more complete list of data categories for risk assessments, see CHARLOTTE-MECKLENBURG STORM WATER 

SERVS., FLOOD RISK ASSESSMENT AND REDUCTION COMMUNITY GUIDEBOOK 9, available at 
https://charlottenc.gov/StormWater/Flooding/Documents/FloodRiskAssessmentandReductionCommunityGuideboo
k.pdf.  

https://charlottenc.gov/StormWater/Flooding/Documents/FloodRiskAssessmentandReductionCommunityGuidebook.pdf
https://charlottenc.gov/StormWater/Flooding/Documents/FloodRiskAssessmentandReductionCommunityGuidebook.pdf
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to rank potential projects and investments — including buyouts, when appropriate and supported 
by willing sellers.  

However, it is important to note that CMSWS does not make decisions based on points and ranking 
alone — the RARR Tool is a guide. CMSWS builds on the points assigned to a particular parcel 
and flood mitigation option by also considering other factors. This more holistic combination of 
factors includes evaluating the cost, short- and long-term impacts, parcel-level risk along with risk 
to other structures, and regional planning. This comprehensive flood risk and mitigation 
assessment process includes community-wide resilience planning — such as developing linkages 
to other publicly owned land or land acquisitions that could lead to a future greenway. 

CMSWS recognizes that the investment in the development of the RARR Tool has prepared the 
county region for the “next big flood,” and rapid response. With the RARR system, CMSWS can 
predict within a day or two the impact and cost of a flood, as well as the project cost for future 
mitigation efforts. Whereas previously, without the tool, this would have taken months to 
determine by assessing and measuring flood damage to each structure on the ground. In turn, the 
agency can quickly execute critical decisions, such as identifying priority home buyout areas for 
consideration, within three or four weeks of flooding. 

Ultimately, CMSWS acknowledges that all flood risk cannot be removed entirely from 
Mecklenburg County. For example, the agency will not be able to buyout all homes in the 
floodplain even if there was collective interest from affected residents. As such, CWSWS has 
chosen to operate under a management goal of realizing “residual risk,” and determining 
acceptable or sustainable levels of this risk. “Residual risk” is a total of all risk that is not going to 
be mitigated, and a highly significant metric for CMSWS planning.9 While making evaluations 
utilizing the RARR Tool, CMSWS’s primary goal has been to reduce potential losses and reach 
residual risk. 

Other jurisdictions looking at potential tools to monitor flood risk and inform mitigation decisions 
can look to create their own version of the RARR Tool. However, it is important to note that the 
RARR tool itself was developed in place and cultivated to specifically address CMSWS’s goals in 
the Mecklenburg County region. Therefore, it is not a “plug and play” tool. Rather, the RARR 
Tool and CMSWS strategies offer an example of a system that other jurisdictions could adopt for 
flooding or other climate impact adaptation planning. 

LOSS AVOIDED TOOL 
Learning how to effectively communicate the future severity of flood risk, and the capacity for 
resilience to policymakers and residents is critical to implementing sustainable, adaptive, long-
term solutions. CMSWS demonstrates its successes through the capacity of resilience planning 

                                                           
9 Id. at 91–92. 
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with the RARR Tool and its methodologies, to promote engagement and commitment to building 
a resilient landscape and community.  

To help identify the economic value of structures that have been saved from flooding by 
implementing mitigation strategies, CMSWS also created the Loss Avoided Tool — deemed a 
“sister tool” of the RARR Tool that runs on the same online platform. CMSWS runs the Loss 
Avoided Tool after every flood in Mecklenburg County to calculate losses avoided due to 
mitigation investments that have already been implemented. This tool helps CMSWS predict 
losses avoided by calculating flooding depth in inches and feet — in terms of what structures 
would have flooded and what the associated monetary cost would have been before the mitigation 
actions were deployed.  

These results work to bridge the gap between access to the technical data and communicate the 
successes of the RARR program with policymakers and the local community. Over the last twenty 
years, CMSWS has invested about $65 million in state, federal, and local funds, and saved about 
$30 million through avoided losses. Therefore, CMSWS already has a nearly 50 percent return on 
investment that will never decrease in value. This combination of a real-time flood monitoring and 
risk mitigation tool with a loss avoided component can be replicated by other stormwater 
authorities or regional and local governments to demonstrate the fiscal, social, and environmental 
benefits, among others, of investing public dollars into resilience strategies and data-driven 
decision-support tools.  

FUNDING 
CMSWS partnered with the Department of Homeland Security (DHS) Science and Technology 
Directorate (S&T) through the Flood Apex Program to further develop the RARR Tool, the 
county’s enhanced flooding risk analysis, and an iterative adaptive planning process for 
communities located in this region, and beyond. The overall aim was for CMSWS to be able to 
enhance its use of the RARR Tool and also share its pioneering work with other interested 
jurisdictions across the country. To that end, some of the funding from DHS resulted in the 
publication of the Flood Risk Assessment and Community Guidebook.10  

The guidebook aims to lead other communities through how they can similarly obtain and develop 
data, and demonstrates how that data can be used to assess flood risk and evaluate mitigation 
options. It also describes how to establish, fund, and monitor a locally specific mitigation strategy, 
as well as how to communicate the strategy and results to the community. For more information, 
please see a summary of the Flood Risk Assessment and Community Guidebook, also here in 
the Adaptation Clearinghouse.   

                                                           
10 Flood Risk Assessment and Reduction Community Guidebook, U.S. DEP’T OF HOMELAND SEC., 
https://www.dhs.gov/publication/st-flood-risk-assessment-and-reduction-community-guidebook (last visited Jan. 14, 
2021).  

https://www.dhs.gov/publication/st-flood-risk-assessment-and-reduction-community-guidebook
https://www.adaptationclearinghouse.org/resources/mecklenburg-county-north-carolina-charlotte-mecklenburg-storm-water-services-flood-risk-assessment-and-reduction-community-guidebook.html
https://www.dhs.gov/publication/st-flood-risk-assessment-and-reduction-community-guidebook
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The CMSWS program and updates to the RARR Tool are generally funded by stormwater fees 
levied to property owners throughout the service area.11  

CONSIDERATIONS AND LESSONS LEARNED 
CMSWS’s RARR Tool is one example of a decision-support tool for flood mitigation that other 
regional and local jurisdictions and stormwater and drainage authorities can consider replicating 
to make their communities more resilient. In addition to flood mitigation decisions, examples like 
the RARR Tool can aid in the development of regional and local plans, like local comprehensive, 
climate adaptation or resilience, infrastructure, capital improvement, and drainage plans.  

As disaster events and flooding increase in frequency and intensity due to climate change, 
policymakers in coastal, riverine, and inland areas will need real-time, data-driven tools to protect 
people and property and create and restore natural community assets and spaces. As the Guidebook 
suggests, other jurisdictions can evaluate how to adapt the RARR Tool based on their own needs, 
priorities, and local context.  

Notably, CMSWS administers the tool in coordination with an overall plan, project ranking 
system, and risk reduction strategy that enable a more consistent approach to flood mitigation 
throughout the county region. This approach can result in greater transparency and accountability 
in the community and the more efficient expenditure of limited public dollars.  

In addition, CMSWS’s Loss Avoided Tool provides a bridge between the technical experts that 
administer the RARR Tool and policymakers and residents evaluating the effectiveness and 
benefits of mitigation decisions made by the stormwater authority. This can help CMSWS 
demonstrate the benefits of the RARR Tool and justify the continued use of the RARR Tool and 
CMSWS’s investments in flood mitigation. Other governments interested in building a similar tool 
should also consider how the information the tool provides can be best leveraged to effectively 
translate successfully implemented flood mitigation and resilience strategies to the public. Given 
that all the pieces of the RARR Plan and Tool and Loss Avoided Tool are interlinked, jurisdictions 
evaluating a new tool should think about how to design a strategic plan and translational loss 
avoided system around the tool for these reasons.  

 

 

 

  

                                                           
11 REF: Charlotte-Mecklenburg Storm Water Services — Floodplain Buyout Program, CITY OF CHARLOTTE, N.C., 
https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainBuyoutProgram.aspx (last visited Dec. 6, 2021). 

https://charlottenc.gov/StormWater/Flooding/Pages/FloodplainBuyoutProgram.aspx
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