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INTRODUCTION 

As a member of the National Flood Insurance Program (NFIP), the City of Raleigh, North Carolina, is 

mandated to evaluate substantially damaged properties following any hazardous event, such as flooding, 

wind storms, fires, and other events that cause damage to a structure. As the administering agency for the 

City of Raleigh's Floodplain Management Ordinance, the Floodplain Management Section of the City’s 

Stormwater Division has prepared this Substantial Damage Management Plan to identify potentially 

vulnerable structures and plan for post-event actions should the structures be substantially damaged by 

flooding. 

This plan was submitted to the City of Raleigh Council and City Manager’s Office on August 16, 2024. 

This comprehensive plan is available for transmittal to the Federal Emergency Management Agency 

(FEMA) Regional Office, Region IV, and to the North Carolina NFIP State Coordinating Office from the 

City of Raleigh Floodplain group, which can be reached by calling 919-966-3777 or via email at 

floodplain@raleighnc.gov. 

Regulatory and Legislative Authority 

The City of Raleigh has adopted cumulative substantial damage regulations through its Floodplain 

Management Ordinance. The Stormwater Division closely tracks cumulative substantial damage and 

substantial improvements over a five-year rolling period. The City’s substantial damage language is 

established in the Unified Development Ordinance (UDO) Chapter 9, Article 9.3. Special Flood Hazard 

Area Regulations, and defined in Ordinance Chapter 12, Article 12.2. Definitions, adopted in 2013 and 

amended as needed to meet the changing requirements of the City in accordance with the standards 

and procedures in Sec. 10.2.2. can be found in Section 1 of the Appendix. This commitment to 

adaptability ensures that the City's regulations are always in line with the latest standards and 

procedures. 

Assessment of Vulnerability to Substantial Damage 

Substantial improvements within the City of Raleigh are tracked during the permitting process in EnerGov, 

a permitting and licensing software. All permit applications for structures on the Flood Hazard Boundary 

Map are screened to determine if the proposed construction activity would result in a substantial 

improvement determination. The Flood Hazard Boundary Map(s) consists of the FEMA Special Flood 

Hazard Areas and 1% Future Condition Flood Hazard Areas on the Flood Insurance Rate Map (FIRM), 

drainage basin study maps, flood hazard soils, additional distance requirements, and flood storage areas 

required by the UDO.  
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As per UDO Section 11.4.6. Limitations on Issuance of Permits for Construction in Flood-prone Areas: no 

building permit shall be issued for any new construction or substantial improvement of residential 

structures located or to be located in an SFHA, delineated as provided in Article 9.3.Special Flood Hazard 

Area Regulations, unless the lowest floor (including basement) and attendant mechanical, electrical, 

heating, ventilation, and air conditioning equipment, and any other service facility is elevated at least to 

the regulatory flood protection elevation. A registered professional engineer or architect shall certify on 

the building plans that all parts of the structure below the regulatory flood protection elevation are 

designed to withstand the flood depths, pressure, velocities, impact, and uplift forces associated with the 

one-hundred-year flood at the location of the structure. All new construction and substantial 

improvements that fully enclose areas below the regulatory flood protection elevation, which are usable 

solely for parking of vehicles, building access, or storage in an area other than a basement and which are 

subject to flooding shall be designed to automatically equalize hydrostatic flood forces on exterior walls 

by allowing for the entry and exit of flood waters. Designs for meeting this requirement must be certified 

by a registered professional engineer or architect. Prior to the use or occupancy of the structure, a 

registered land surveyor shall certify the elevation of the lowest floor to the nearest 1/10 of 1 foot in the 

mean sea level datum. 

Prior Substantial Damage  

Several large river systems drain through the City of Raleigh, including Crabtree Creek, Walnut Creek, 

and the Neuse River. As a result, the community’s primary flood risk areas include considerable reaches 

of riverine floodplain. Residential, commercial, and industrial developments in floodplain areas are 

subject to riverine and flash flooding during various storms, including hurricanes, tropical storms, and 

other heavy rain events. Certain areas throughout the City are also subject to local drainage flooding 

due to stormwater conveyance and storage capacity issues. 

The City of Raleigh has a long history of flooding, particularly in low-lying areas and along streams during 

periods of heavy rain. Over the last several decades, increasing development and, therefore, impervious 

areas have led to more frequent flash flooding that can occur suddenly, posing a significant risk to many 

areas of the community. The City's vulnerability to flooding has been documented over the years, with 

instances of both slow-rising river floods and rapid flash floods.  

The most severe storm to impact the City in recent history was Hurricane Fran in September 1996, which 

caused significant flooding, power outages, road closures, and structural damage across 

Raleigh.  Hurricane Matthew in October 2016 brought historic rainfall amounts to North Carolina. Still, the 

City of Raleigh only received approximately 7 inches of rain and experienced relatively minimal flooding 

impacts compared to other areas of the State.    

Hurricane Fran brought heavy rains and high winds to the Piedmont region of North Carolina, leading to 

widespread flooding and wind damage across the City of Raleigh. Once conditions were deemed safe 

following the storm, substantial damage determinations were issued for many residential and 

commercial properties. 

Properties Vulnerable to Substantial Damage 

Properties vulnerable to becoming substantially damaged include critical facilities located in the 

floodplain and properties within designated repetitive loss areas, as seen in the map found in Section 3 
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of the Appendix. Critical facilities include schools, medical facilities, fire and police stations, water and 

wastewater distribution systems, and other emergency operations facilities cataloged in the North 

Carolina Risk Management Portal. The City’s repetitive loss areas were developed to include properties 

on FEMA’s Repetitive Loss List and adjacent properties with comparable flood risk based on mapped 

flood zones and recorded local drainage issues. The property list comprises a relatively even mix of 

residential, commercial, and non-residential buildings. Most residential buildings are single-family 

dwellings built slab-on-grade or on a crawl space.  

The City’s substantial damage property database contains a list of properties in spreadsheet format. The 

Floodplain Management group maintains a map of potential substantial damage properties in GIS and 

PDF format. The data stored for each property is further discussed in the Property Database section of 

this plan. 

Properties listed as vulnerable to substantial damage are reviewed and updated annually by the City’s 

Floodplain Management group. Updates to the property list and map are made as needed based on 

official flood map changes, new mapping generated during watershed planning studies, flood insurance 

claims and repetitive loss data analyses, drainage complaints, flooding observations during storm 

events, and changes to infrastructure as the result of completed capital improvement projects and other 

flood mitigation efforts. 

 

The Substantial Damage Management Team 
 

 
The substantial damage assessment team was formed by selecting positions that required relevant 

experience and applicable training certification requirements. 

Team Members and Primary Responsibilities During Assessment Operations 

1 Engineering Manager - Damage assessments 

2 Engineering Supervisors - Damage assessments 

4 Engineering Support Supervisors - Vehicle operations and/or damage assessments 

1 Senior Engineer – Damage assessments 

3 Senior Engineering Specialists – Vehicle operations and/or photography 

4 Engineering Specialists – Vehicle operations and/or photography 

If additional team members are needed, they will be pulled from other divisions within the Engineering 

Services Department. 
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The Stormwater Division has fifteen city-owned vehicles available for substantial damage assessments. As 

there are five three-person teams, the majority of the designated vehicle fleet will not be required unless 

impacts are significant and additional team members are required.  

Post-Flood Actions 

 

Substantial Damage Determination Process 

Following an impact event in the City of Raleigh, a comprehensive approach to substantial damage 

assessment is undertaken. A fifteen-member inspection team comprising Stormwater Division 

employees, many Certified Floodplain Managers (CFM), is mobilized to assess damage across the City. 

This effort involves collaboration among various divisions within the Engineering Services Department.  

The City is divided into four quadrants, each assigned dedicated teams for conducting windshield 

surveys and damage assessments within the regulatory floodplain. Data collected during these 

assessments is meticulously recorded using FEMA’s Substantial Damage Estimator Tool preloaded on 

City laptops. Physical assessment forms are available in the event of technical issues. All data recorded 
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on paper forms will be uploaded to the tool as soon as possible. Substantial damage determinations are 

made using output results from the tool. 

The data is immediately incorporated into the City of Raleigh’s EnerGov permitting process so that all 

new permit applications can be cross-referenced with this data. In all instances of property 

improvements, the City of Raleigh upholds its commitment to safety and compliance by continuing with 

existing cumulative substantial improvement protocols.  

It is important to note that these procedures may vary depending on the specific requirements of the 

situation and the entities involved in the survey process. However, the City of Raleigh ensures adherence 

to standardized protocols and best practices to guarantee consistency, accuracy, and effectiveness in 

assessing substantial damage.  

During the assessment phase, team members distribute Flood Response Preparedness (FRP) bags to 

every substantially damaged structure in the regulatory floodplain. The bags contain information on the 

importance of knowing your flood hazards, having flood insurance, how to property people and 

property, grants and mitigation options, and protecting natural floodplain functions. Refer to Section 2 

of the Appendix for specific examples of content included in FRP bags. 

Notifications 

The City notifies property owners of substantial damage determinations by email and through the 

messaging portal in EnerGov. This includes detailed instructions on the repairs or modifications needed 

to bring the property into compliance with current floodplain regulations, applicable deadlines, and any 

relevant findings from inspectors or assessments. In addition to notifications via email and EnerGov, the 

City delivers physical copies of substantial damage determinations when multiple structures are affected 

during the same event. Monthly monitoring details begin 30 days after a substantial damage 

determination is issued.  

Violations and Enforcement 

If a property owner or responsible party is found in violation of the building code, they are subject to 

an initial civil penalty of $50.00. This penalty must be paid within 48 hours of receiving a citation for the 

violation. The citation serves as formal notice of the violation and the associated penalty. If the initial 

$50.00 penalty is not paid within the 48-hour period, an additional penalty of $25.00 is imposed. This 

additional penalty applies if the City initiates a civil action to recover the owed amount. The total 

penalty, therefore, can increase if the violation remains unaddressed. 

The City of Raleigh has the authority to accept full payment of all penalties owed in settlement of the 

civil claim. However, this settlement is contingent upon the property owner or responsible party 

addressing the violation. The City will only accept payment if the violation has been abated or otherwise 

brought into compliance with the regulations. For ongoing violations, each day the violation continues 

constitutes a separate offense. To address a continuing violation, the City must first issue a written 

notice to the property owner or responsible party. This notice is delivered through personal service, 

registered mail, or certified mail with a return receipt requested. It details the nature of the violation, 

the required corrective actions, and the deadline for completing these actions. The notice also warns 

that failure to comply within the specified time frame will result in additional civil penalties. 

If the corrective actions are not completed within the period specified in the notice and after any 

appeals are heard, the City will assess additional penalties. These penalties amount to $100.00 per day 
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for the continuing violation. This daily penalty continues until the violation is resolved or compliance is 

achieved. 

Appeals Process 

Property owners who disagree with a determination of substantial damage have the right to an appeal. 

Appeals require the property owner to submit a single, itemized contract for repairs required to return 

the structure to the pre-damaged condition and/or a Broker’s Option of Value, depending on the 

characteristics of the appeal. Property owners can also appeal the requirements resulting from a 

substantial damage determination by providing an Elevation Certificate showing the property already 

complies with current elevation standards. 

 

Pre-Event Action on Substantial Damage 

 

The City of Raleigh has developed a comprehensive training program for the Substantial Damage 

Management Team to ensure they are proficient in using FEMA's Estimator Tool and in determining 

substantial damage. This program consists of multiple two-hour training sessions held each year that focus 

on the following: 

1. FEMA’s Estimator Tool Training 

• Introduction and Overview: Basics of the tool, including navigation and primary functions. 

• Data Entry and Analysis: Step-by-step guidance on entering data and interpreting the results. 

• Exercises: Practical exercises using real-life scenarios to apply the tool effectively. 

• Troubleshooting: Common issues and resolutions. 

 

2. Determining Substantial Damage: 

• Regulatory Framework: Understanding FEMA’s criteria for substantial damage. 

• Assessment Techniques: Evaluating damage and substantial damage thresholds. 

• Documentation and Reporting: Documenting practices and reporting accurately. 

 

Through interactive workshops, team members participate in simulated damage assessments to gain the 

skills and knowledge needed to efficiently and effectively use FEMA’s Estimator Tool to make substantial 

damage determinations. Team members are provided guidance material to use during training and in the 

field. 

Evaluation of the Plan 

 

Annual evaluation reports are available for transmittal to the FEMA Regional Office, Region IV, and the 

North Carolina NFIP State Coordinating Office. The plan and annual update reports are publicly available 

on the City’s website. Requests for physical or digital copies can be made over the phone by calling the 

Floodplain Management group at 919-966-9777 or via email at floodplain@raleighnc.gov.  



7 2024 

The Substantial Damage Management Plan's annual evaluation involves a comprehensive review of its 

effectiveness, accuracy, and relevance. The Floodplain Management group conducts the review. The 

resulting report is distributed to all City Council members, the City Manager, and relevant City 

departments. 

 

Review stages: 

1. Analyze the plan's implementation data, including the total number of substantial damage cases 

addressed over the last year, and the continuing vulnerability of all the structures in the SFHA. 

Update property database. This stage also involves updating the property database as needed. 

2. Review and substitute team members as needed. Confirm team member responsibilities for the 

next cycle year.  

3. Revise annual training content and techniques as needed. 

4. Collect feedback from local officials and team members regarding the procedures and 

methodologies utilized during plan implementation. 

5. Assess the procedures outlined in the plan to ensure they remain effective, current, and 

logistically practical. 

6.  Identify and address any issues or gaps in the plan based on experiences and feedback. 

The annual evaluation is conducted during the first quarter of the year to ensure the revised plan is 

ready for implementation before hurricane season begins. 

 

The Property Database 

 

The City’s substantial damage property database contains a list of properties in Excel spreadsheet 

format. The spreadsheet is stored on the Stormwater Division’s SharePoint site and updated annually 

by the Floodplain Management group.  

The following information is stored for each property in the database: 

- Latitude and longitude 
- Parcel PIN 
- Property Owner Name 
- Street Number, Name, and Suffix 
- City, State, and Zip Code 
- NFIP Community Name and ID 
- County 

- Structure Type 
- Year Built 
- Square Footage 
- FIRM Date, Panel, and Suffix 
- FIRM Zone 
- FIRM Zone Detail (Floodway, Future Conditions 

etc.) 
- Base Flood Elevation 
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Data was obtained from the Wake County and Durham County tax databases, the North Carolina Flood 

Risk Information System, and the City of Raleigh building GIS layer.  Surveyed lowest floor elevations 

may be added as the data becomes available through City watershed planning study efforts and other 

capital improvement projects.  

To ensure the privacy of personally identifiable information, all property data is stored in an internal 

database inaccessible to the public. Repetitive loss properties are not individually identified in the 

database but are included in broader repetitive loss area polygons. 

 

Populating FEMA’s SDE (SDP2 Credit) 

_____________________________________________________________________________________ 

 

The Floodplain Management group reviewed the properties identified in Step 1 of the SDP and the data 

gathered in Step 4 of the SDP to ensure that all of them were included in the SDE. The group’s senior 

engineer located and compiled the information for each property, ensured that it was in the necessary 

format, and entered the data into FEMA’s SDE software.  

Example Property Data Imported into the SDE Tool 

The following items of information were not available at the time of populating the SDE: 

- Apartment/Unit 

- Subdivision 

- Lowest floor elevation 

This information is missing because apartment/unit and subdivision information is not stored in the 

Wake and Durham County tax database GIS layers. Lowest floor elevations are not collected or stored 

for every structure in the City and become available through watershed studies or capital improvement 

projects. These elevations will be added to the database as they become available annually. 

The SDE database is stored on the Stormwater Division’s SharePoint site and is updated annually by the 

Floodplain Management group. 
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Appendix 

Section 1 - Definitions 

UDO Article 12.2. Definitions define the following terms and responsibilities: 

ADDITION (to an existing building): Any walled and roofed expansion to the perimeter of a building in 

which the addition is connected by a common load-bearing wall other than a fire wall. Any walled and 

roofed addition connected by a fire wall or separated by independent perimeter load-bearing walls is 

“new construction.” 

ADMINISTERING AGENCY: The City of Raleigh Floodplain Management Group. 

BASE FLOOD: The flood having a 1% chance of being equaled or exceeded in any given year. 

BASE FLOOD ELEVATION (BFE): A determination of the water surface elevations of the base flood based 

on current conditions hydrology or future conditions hydrology as published in the flood insurance 

study. When the BFE has not been provided in a special flood hazard area, it may be obtained from 

engineering studies available from a Federal or State other source using FEMA approved engineering 

methodologies. This elevation, when combined with 2 additional vertical feet establishes the regulatory 

flood protection elevation in special flood hazard areas. 

DEVELOPMENT (in a Special Flood Hazard Area): Development in a special flood hazard area is any man-

made change to improved or unimproved real estate, including, but not limited to, buildings or other 

structures, mining, dredging, filling, grading, paving, excavation or drilling operations, or storage of 

equipment or materials. 

ELEVATED BUILDING: An above-ground building built to have the top of the elevated floor above the 

ground by means of pilings, columns (posts and piers), shear walls parallel to the flow of water; and 

adequately anchored so as not to impair the structural integrity of the building during a flood up to the 

magnitude of the base flood. Elevated building also includes a building elevated by means of fill or solid 

foundation perimeter walls with openings sufficient to facilitate the unimpeded movement of 

floodwaters. 

FLOOD HAZARD BOUNDARY MAP: The official map of the City on which appears a description of the 

boundaries of special flood hazard areas, including representations of the floodway, floodway fringe, 

future conditions flood hazard areas. The map is applicable to the community within the corporate limits 

and within the extraterritorial jurisdiction of the City. The flood hazard boundary map(s) consist of flood 

insurance rate maps and drainage basin study maps, flood hazard soils plus additional distances required 

in this UDO and recorded flood storage areas required by this UDO. The floodway areas, floodway fringe 

areas and future conditions flood hazard areas shown and illustrated on floodway hazard boundary 

maps are hereby adopted as official flood hazard boundary maps and floodway maps for the City and 

extraterritorial jurisdiction of the City. These maps and other data are hereby incorporated herein by 

reference and duly made a part of this chapter. The most recent maps and data officially approved by 

the City Council are identified in the evidence of the Council’s action and are kept on file with the City 

for public inspection. 
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FLOOD HAZARD SOILS: Those types of soils in the relatively flat areas associated with natural 

watercourses that are subject to periodic flooding. The types of soils and their corresponding symbols 

are as follows: 

 

FLOOD INSURANCE RATE MAP (FIRM): An official map of the city on which appears a description of the 

boundaries of special flood hazard areas, including representations of the floodway, floodway fringe, 

future conditions flood hazard areas and a delineation of the risk premium zones applicable to the 

community within the corporate limits and within the extraterritorial jurisdiction of the City. The flood 

insurance study, Wake County, Federal Emergency Management Agency, latest publication, consisting 

of (i) flood insurance rate maps and (ii) other pertinent data furnished by the Federal Emergency 

Management Agency (FEMA) and the U.S. Army Corps of Engineers, to the City, showing and illustrating 

floodway areas, floodway fringe areas and future conditions flood hazard areas are hereby adopted as 

official flood hazard boundary maps and floodway maps for the City and extraterritorial jurisdiction of 

the City. These maps and other data are hereby incorporated herein by reference and duly made a part 

of this UDO. The most recent maps and data officially approved by the City Council are identified in the 

evidence of the City Council’s action and are kept on file in Engineering Services for public inspection.  

FLOOD OR FLOODING: The general and temporary condition of partial or complete inundation of 

normally dry land areas from the overflow of streams, rivers or other inland water. 

FLOODPLAIN ADMINISTRATOR: The individual appointed to administer and enforce special flood hazard 

area regulations. 

REGULATORY FLOOD PROTECTION ELEVATION (RFPE): The elevation to which structures and uses within 

floodway fringe areas and future conditions flood hazard areas are required to be elevated or 

floodproofed. Within areas which have approved engineered flood studies, such as the FEMA flood 

insurance study and floodway fringe areas, this elevation will be the “without floodway” base flood 

elevation plus 2 additional vertical feet. Base flood elevations are shown in the flood insurance study 

for Wake County, Volumes 1 through 7. Within future conditions flood hazard areas, this elevation will 

be the future conditions flood elevation plus 2 additional vertical feet. Future conditions flood 

elevations are shown in the flood insurance study for Wake County, Volumes 1 through 7. For flood 

hazard soil areas and for areas without established flood elevations within watercourses which drain 1 

square mile or more, this elevation is the topographic contour lying 5 vertical feet from the outermost 

boundaries of either the flood hazard soils or the made land, which traverse such soils. The regulatory 

flood protection elevation for flood hazard soil areas and for areas without established flood elevations 
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within watercourses which drain less than 1 square mile is the elevation of the outermost boundaries 

of either the flood hazard soils or the made land which traverse such soils plus 2 additional vertical feet, 

or as determined from a flood hazard soil interpretation. The regulatory flood protection elevation shall 

be the base flood elevation established on the drainage basin study maps plus 2 additional vertical feet. 

SUBSTANTIAL DAMAGE: Damage of any origin sustained by a structure whereby the cost of restoring the 

structure to its before damaged condition would equal or exceed 50% of the market value of the 

structure before the damage occurred. 

SUBSTANTIAL IMPROVEMENT: Any reconstruction, repair, rehabilitation, addition or other improvement 

of a structure, the cost of which over a 5 year period singularly or collectively equals or exceeds 50% of 

the market value of the structure before the “start of construction” of the substantial improvement. 

This term includes structures which have incurred “substantial damage,” regardless of the actual amount 

of repair work performed. The term does not include any project for improvement of a structure to 

correct existing violations of State or local health, sanitary or safety code specifications which have been 

identified by the local code enforcement official and which are the minimum necessary to assure safe 

living conditions. 
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Section 2 – FRP Bags 

Flood Response Preparation (FRP) Bags for Storm Impacted Structures 

FRP#1 is a clear plastic door hanger bag that will hold FRP projects #2-6. The bag's messaging reminds 

people about the importance of knowing their flood hazards and protecting people, property, and 

natural floodplain functions. It also includes multiple websites and a contact number. 
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FRP#2 is a double-sided handout of our flood hazard standards that reminds residents to build 

responsibly and to be aware of the zoning and permit requirements before starting repair work. These 

notices will only be delivered to properties within FEMA’s SFHA or Raleigh’s higher regulatory standard. 

 

FRP#3 is a flyer that informs residents about grant opportunities to assist with flood mitigation projects. 
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FRP#4 NFIP’s Increased Cost of Compliance Coverage (ICC) trifold brochure provides information about 

insurance and building back responsibly following a flood event, as well as protecting property.  
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FRP#5 Brochure for residents to learn about post-storm safety and flood prevention tips to help them 

protect themselves and their property during future natural disasters. 

 

 

 

 

 



16 2024 

FRP#6 Brochure for residents to learn about pre and/or post-storm reconstruction and flood prevention 

tips to help protect themselves and their property during and after future natural disasters. 
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Section 3 – RL Areas Map 

Map of Repetitive Loss Areas in the City of Raleigh (2024) 
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Inventory of Structures within Repetitive Loss Areas in the City of Raleigh (2024) 

Repetitive Loss Area 
Number of 
Structures 

1 2 

2 1 

3 8 

4 1 

5 4 

6 10 

7 3 

8 3 

9 2 

10 5 

11 12 

12 7 

13 7 

14 3 

15 24 

16 12 

17 2 

18 3 

19 96 

20 9 

21 7 

22 5 

23 10 

24 4 

25 3 

 

 

 

 

 

 

 

 

 

Repetitive Loss Area 
Number of 
Structures 

26 27 

27 17 

28 23 

29 7 

30 7 

31 27 

32 2 

33 7 

34 23 

35 14 

36 4 

37 7 

38 2 

39 13 

40 3 

41 4 

42 4 

43 28 

44 1 

45 2 

46 2 

47 3 

48 4 

49 3 

 




