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Appendix to Report of Research

Survey Appendix 
A  survey of Greenbrier County residents on flood impacts and preparation was conducted in December 2022 - January 2023, with a total of 1,168 responses. The  age range of participants was 18-82, with an average age of 27.5. Annual household income ranged from less than $20,000 (5%) to over $100,000 (16%). A total of 56% identified as female and 43% as male, with 80% identifying as white, 11% as Black or African American, and 6% as Asian. The average number of adults in households was 2.73, with .84 children. Approximately 75% of respondents were employed full time and 15% were employed part time. Nearly 70% had some form of education beyond high school, ranging from trade school to advanced degrees. Answers to all non-demographic questions are provided in full below. 

Q1. Was your community impacted by the 2016 flood?
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Q2. If your community was impacted, how would you describe the level of recovery at this moment?



Q3. Did the 2016 flood impact your primary residence?

Q4. How did the flood impact your primary residence?

Q5. Did you stay or go elsewhere if your home was damaged or destroyed?



Q6. If you left your home due to damage from the flood, where did you go?
	Place of Staying in time of Damage
	Count

	Stay with friends or family
	268

	Hotel/motel
	238

	Shelter
	235

	Other not listed
	17













Q7. Prior to the 2016 flood, how vulnerable did you think your residence was to flooding?

Q8. Prior to the 2016 flood, did you know if your primary residence was in a floodplain (defined as any land area which is at risk of experiencing flooding)?













Q9. Did you receive assistance for household recovery after the 2016 floods?


Q10. Please check all types of assistance received:



Q11. Please select groups from which you received assistance and your level of satisfaction with each.

Q12. How satisfied were you with each stage of flood recovery?











Q13. What is your level of recovery at this moment?

Q14. Was your job impacted by the 2016 flood?

Q15. Was your place of work impacted by the 2016 Flood? If so, to what degree?

Q16. Was your income impacted as a result of the 2016 flood? If so, to what degree?


Q17. Did your experiences during the 2016 flood cause any emotional/mental health impacts?
[image: ]
Q18. If you have/had emotional/mental health impacts from the 2016 flood, did you get support?


Q19. Is your current primary residence in a floodplain?
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Q20. How concerned are you that your primary residence or community will experience a major flood in the next 10 years?

Q21. How concerned are you that your primary residence or community will experience a major flood in the next 30 years?
Q22. How prepared are you if your primary residence experiences a major flood?

Q23.  How prepared is your community if they experience a major flood?


Q24.  Do you have flood insurance for your primary residence and if so, was it legally required for you to obtain this insurance?













Q25. Has your household taken any precautions to prepare for a future flood (check all that apply): 
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Questions 26, 27, and 28 of the survey were open-ended and asked respondents to think through what would help their household better prepare for a future flood, what the barriers are  to prepare for future floods, and what would help their community be more prepared for future flooding. Around 200 people submitted responses to these questions which were then coded into categories. All categories and the number of responses are below, and are summarized in the Research Report. 

Q26. Briefly describe anything that you think would help your household be more prepared for a future flood?
[image: Chart]
Q26 Coded responses
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Q27. Briefly describe any barriers to implementing additional preparations for a future flood:
[image: Chart]
Q27 Coded responses
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Q28. Briefly describe anything that you think would help your community be more prepared for a future flood:
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Q28 Coded responses
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GIS Appendix 
The pilot study on the city of White Sulphur Springs and the town of Rainelle is summarized below in three categories: Flood risk, loss, and mitigation. The significant findings for each category are discussed.
Flood Risk
According to academic literature, flood risk is determined by three factors: 1) Flood hazard, which includes frequency, depth, duration, velocity, and rise/fall characteristics; 2) Exposure of people and assets, such as buildings and infrastructure, to the hazard; and 3) Vulnerability of the exposed elements and the population. We used this definition to conduct this study and report the following findings.
Flood Hazard
[bookmark: _heading=h.9jxo19ltugjn]Flood Zone Measurements
FEMA’s effective and preliminary flood zone maps for riverine flooding were utilized for the inventory of all primary structures in the high-risk 1%-annual-chance (100-year) floodplain. Measurements of the flood zones allow for the calculations of the acreage and miles of flood zones which can be compared with other jurisdictions. The first calculation is the acreage of the Special Flood Hazard Area (SFHA), the effective 1%-annual-chance flood zone. In White Sulphur Springs, the effective 1%-annual-chance flood zone area also known as Special Flood Hazard Area (SFHA) is 266 acres which is 21.9% of the community area while in Rainelle, it is 223 acres which represents 31.1% of the community area. These percentages are higher than the median ratio for all incorporated areas in the state (10.2%).
[bookmark: _heading=h.ophhbc5bvn49]Active Flood Studies and Mapping
FEMA is creating new flood maps for Greenbrier County which will alter the floodplain boundaries and base flood elevations. During the restudies new high-water marks, stream flow data, and topography are incorporated into the new flood map studies to determine the base flood elevations.
The flood zone maps are continuously being restudied and changing based on historical flood and updated stream flow information. The SFHA (red floodplains on WV Flood Tool) will increase for several communities in Greenbrier County when the Preliminary flood zones (orange) become effective. The town of Rainelle will have a significant SFHA increase (Figure 1). This is mainly due to the inaccurate effective floodplain maps currently in use, which date back to 2012.
Historical Flood Information
In June 2016, Central West Virginia including Rainelle and White Sulphur Springs experienced a catastrophic flood that led to the initiation of the most extensive regional mitigation project since the historic April 1977 flood in the Tug Fork River Basin. The impact of the 2016 flood was severe resulting in the destruction or damage of numerous buildings, the loss of at least 23 lives, and widespread flooding across various communities in West Virginia. The 2016 Flood Elevation high-water marks in Rainelle show an elevation of 2,396 feet while the 2022 base flood elevation (BFE) for a 100-year event is 2,393 feet in a large part of the town and the 500-year Flood elevation is 2,399 feet.
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Figure 1: Mapped SFHA area increase in Rainelle
Exposure
Physical Exposure
Building Counts in SFHA: The number of structures located in floodplain indicates the level of physical and human exposure, as elements of flood risk, in a community. We used the latest Building Level Risk Assessment (BLRA) developed by the WV GIS Tech Center to estimate building exposure. The BLRA is developed by pinpointing all primary insurable structures in the 1%-annual-chance or high-risk effective and advisory floodplains. Based on the results, 425 primary buildings are located in the high-risk floodplain of White Sulphur Springs (ranked 12th in the state) that is 26% of all structures in the community. In Rainelle, 338 primary structures are exposed to a 1%-annual-chance flood (ranked 18th in the state) that can be translated to 34% of the buildings community wide. These ratios are much higher than the statewide ratio of 9% for all incorporated areas, indicating that both communities have a high number of at-risk buildings.

Buildings in Floodway: Buildings in the main floodway channel of the river or stream, or close to the flood source, will be subject to the greatest flood depths, highest velocities, and greatest debris potential. White Sulphur Springs is ranked 6th in the state with 105 primary structures (25% of the building count in the SFHA) located in the mapped floodways, which is much higher than the statewide ratio of 8% for all incorporated communities. In Rainelle, 47 buildings (14% of the at-risk structures) are situated in the floodway.
Building Dollar Exposure: Higher building values increase substantial damage thresholds and mitigation reconstruction costs. Based on the 2022 tax assessment, the BLRA estimates the total value of primary buildings in the high-risk floodplain of White Sulphur Springs (ranked 16th in the state) to be $41,.015MK, with a median building replacement cost of $49K. In Rainelle, the total estimated value of at-risk structures is $16,.889MK, with a median value of $38K. The median replacement cost in White Sulphur Springs is higher than the statewide value of $42K, while in Rainelle, it is lower. Based on the flood zone maps currently in effect, the White Sulphur Elementary School has the highest appraised value ($8.54M) among the structures susceptible to flooding in White Sulphur Springs. In Rainelle, the Kroger store located on John Raine Drive has the highest value ($1.44M) in the floodplain. [image: ]
 Figure 2: White Sulphur Elementary School, the highest value in White Sulphur Springs’ floodplain[image: ]
 Figure 3: Kroger store on John Raine Dr., the highest value in Rainelle’s floodplain
Residential/Non-Residential Occupancy Type: The specified residential/non-residential occupancy class according to structure use or structure type is an important requirement for multiple flood reduction programs, activities, and products. Therefore, mitigation solutions are often defined by the occupancy type (residential/non-residential) and replacement cost. Residential buildings located in flood-prone areas can result in significant human losses and economic risks for households, while damages to non-residential structures can disrupt businesses in affected communities. Non-residential buildings are often expensive to replace, and it is more challenging to mitigate flood risk for these structures, such as by elevating them.

Residential Structure Type: The majority of primary buildings susceptible to flooding in the communities under study are residential. White Sulphur Springs is ranked 12th in the state in terms of the number of residential buildings in the floodplain with 372 of these structures constituting 88% of all flood-prone buildings in the community. This ratio is higher than the percentage for all incorporated areas statewide (81%) increasing the risk of human loss in the city. In Rainelle, there are 250 residential buildings in the 1%-annual-chance floodplain making up 74% of the total at-risk primary structures. The estimated total building value in the floodplain of White Sulphur Springs (ranked 16th in the state) is 50% residential ($20,454KM) while it is 55% in Rainelle ($9,294KM).

Non-Residential Structure Type: Rainelle is ranked 11th in the state for the number of non-residential primary structures in the high-risk floodplain with 88 buildings (26% of all exposed structures) indicating the total at-risk value of $7,595KM. The percentage mentioned above is higher than the statewide ratio of all incorporated areas indicating higher risk of business interruption by flooding in this town. There are 53 non-residential buildings located in the 1%-annual-chance floodplain of White Sulphur Springs with the total value of $20,561KM.
Building Year and FIRM Status: The construction year can show the structure age as an indicator of quality of the foundation and other elements. It can also show if the building was constructed prior to or after the Flood Insurance Rate Map (FIRM) date when the initial flood maps became effective and floodplain development standards were adopted by the community. Post-FIRM structures should be built according to the floodplain development standards set forth in the local floodplain management ordinance. In White Sulphur Springs, a significant proportion of flood-prone structures (88%) were constructed before the FIRM date of 8/1/1978 and are classified as Pre-FIRM structures. This percentage is higher than the corresponding ratio for all incorporated areas of West Virginia (77%). In Rainelle, 77% of at-risk buildings were built before 11/19/1987 and are labeled as Pre-FIRM structures. In addition, the median construction year for primary structures located within the floodplain is 1940 in White Sulphur Springs while it is 1950 in Rainelle.
Future Map Conditions: Where advisory floodplains exist, the "mapped-in" structures represent buildings that most likely will be included in the SFHA when future FEMA restudies are done and new FIRMS become effective. Non-regulatory advisory floodplains are generated from Preliminary/Draft Risk MAP studies or Advisory Flood Height studies. Communities should review all "mapped-in" structures. Homeowners are at higher risk to flooding and should be contacted about Flood Insurance Preferred Risk Policies and other potential mitigation measures. “Mapped-out” structures are primary buildings no longer located within the high-risk advisory flood zones. Although the purchase of flood insurance is not required for such structures it is recommended that the owners maintain flood insurance coverage, since the risk of flooding has not been removed. Based on the future flood maps, Rainelle (ranked 3rd in the state) is expected to have 325 structures mapped in to the new high-risk floodplains. The significant number of those structures is largely due to the incorrect flood maps that have been in effect since 2012 which depict a much narrower floodplain, as mentioned previously. White Sulphur Springs has 75 structures mapped in to the new high-risk floodplains, ranking it 11th among incorporated areas in the state. Furthermore, there are 117 mapped-out structures in White Sulphur Springs (ranked 8th in the state) whereas there is only one in Rainelle. Moreover, 38 of the above structures in Rainelle will be mapped in the floodways. The number of buildings to be mapped in floodways of White Sulphur Springs is 14. In White Sulphur Springs, there are 40 buildings that are currently in the effective floodplain and will be mapped in floodways.
Significant Structures
[bookmark: _heading=h.8u3lm0wo4m69]Essential Facilities: Essential facilities provide critical services to the community and include police and fire stations, E-911 emergency operations centers, schools (often used as shelters), hospitals, and nursing homes.  FEMA identifies these critical facilities as essential in its Hazus-MH risk assessment tool. If a critical facility must be in a floodplain, then it should be provided with a higher level of protection so that it can continue to function and provide services after the flood. Communities should develop emergency plans to continue to provide these services during the flood. In addition, hospitals and nursing homes with immobile patients or residents are particularly vulnerable to a flood disaster, and schools, on the other hand, are usually used as shelters in the aftermath of floods. Under federal Executive Order 11988, Floodplain Management, federal agencies funding and/or permitting critical facilities are required to avoid the 0.2 percent (500-year) floodplain or protect the facilities to the 0.2%-annual-chance flood level. Two essential facilities were identified in the high-risk (100-year) floodplain of White Sulphur Springs that are the White Sulphur Elementary School and the White Sulphur Springs Police Department. However, the school will no longer be within the floodplain when the new Flood Insurance Rate Map (FIRM) becomes effective, and it will be mapped out accordingly. In Rainelle, there are two essential facilities located in the high- and moderate- risk flood zones. These structures are Rainelle Volunteer Fire Department in the 100-year floodplain and the Rainelle Police Department in the 500-year zone. The location of these structures within the floodplains can lead to significant operational challenges during flooding events increasing the risk for the town of Rainelle.
[bookmark: _heading=h.opsutoyksn7h]Community Assets: Community assets include government facilities (federal, state, or local), facilities providing emergency medical response (EMS), structures of religious organizations, utilities (water, sewage, gas, electric, or phone), postsecondary educational facilities, historical structures listed on the National Register of Historic Places, or other buildings of significance that contribute to the built environment of community. Many of these buildings such as churches are usually used as emergency shelters during flooding events. The malfunction of utilities caused by floods can damage critical community lifeline systems, including those related to safety and security, water, shelter, health and medical services, and energy. A hazard vulnerability analysis of community assets should be conducted by floodplain managers and risk planners to develop mitigation strategies for these assets. This study solely focused on non-historical community assets located within the high-risk (100-year) floodplains. In White Sulphur Springs, eight non-historical community assets were identified within this area, including four churches, the city hall, the municipal court, a United States Postal Service (USPS) office, and the White Sulphur Springs National Fish Hatchery which was appraised at the highest dollar value of $425K. In Rainelle, there are seven community assets in the high-risk flood zone including four churches, Rainelle Public Library, the Municipal Water Department, and a USPS office. Among these, the Church of God has the highest dollar value of $435K.
  Figure 4: White Sulphur Springs National Fish Hatchery in the high-risk floodplain[image: ][image: ]

 
 
 
 
 
   
Figure 5: Church of God in Rainelle’s high-risk floodplain
Transportation Inundation
A foot of water will float many vehicles and make roads impassable. About three feet is near the limit to use high profile vehicles to perform high water rescues and instead boats and helicopters are required to perform rescues. Communities should compare historical flooding events to the flood estimation models for active railroads and major highways (interstates, federal, state). To determine if bridges will be inundated by a 1%-annual-chance flood, the bridge deck elevation should be higher than the base flood depth. Transportation inundation models for roads, railroads, and bridges are computed by the WV GIS Tech Center for a 1%-annual-chance flood event. Road inundation models exist for Greenbrier County where countywide model-backed flood depth information exists. The findings reveal that a considerable portion of the road network including U.S. 60 in White Sulphur Springs is at risk of flooding, with 23% of the total mileage estimated to be susceptible to inundation at a flood depth of 1 foot or higher. Three bridges within the city limits are also vulnerable to flooding. In Rainelle, the percentage of road mileage at risk is even higher, at 36%, which is a cause for concern. Additionally, two bridges in the town are identified as being subject to inundation by flooding events.
[image: ]
 Figure 6: Roads at risk of being inundated in White Sulphur Springs[image: ]
 Figure 7: Roads at risk of being inundated in Rainelle
Human Exposure
Flooding poses a significant threat to human life and health. People are the most important and valuable exposed elements that should be protected when a flood occurs. They may suffer directly from the impacts such as drowning, physical trauma, heart attack, and electrocution or be affected by the future indirect consequences of flooding like mental trauma and economic problems. The number of people residing in floodplains can serve as an indicator of human exposure to floods, potentially leading to higher human losses. For this study, population estimates were calculated at the building level by multiplying the Hazus defined residential occupancy class units (obtained from the tax assessment database) by average household size (obtained from the Census). A significant portion of the population resides in the floodplains with a 1%-annual-chance of flooding in both study areas. In White Sulphur Springs, 1026 individuals are estimated to live in the high-risk area representing 39% of the city's total population. In Rainelle, the estimated population residing in the floodplain is 582 accounting for 43% of the total population. This percentage is significantly higher than the statewide percentage of 10% for all incorporated areas, indicating a high level of human exposure to flood hazards in both cities.
Vulnerability
Institutional Vulnerability
Institutional vulnerability refers to the characteristics related to the ability of institutions and organizations to cope with natural hazards, including their level of preparedness and experience of previous disasters. This type of vulnerability is closely related to human activities and decisions, as it depends on the effectiveness of policies, regulations, and emergency management plans implemented by institutions and organizations. The level of institutional vulnerability can affect the ability of a community to respond and recover from natural disasters.
Current CRS Class: The Community Rating System (CRS) demonstrates the willingness of a community to adopt high standards, which is crucial as this program motivates communities to exceed the minimum requirements of the National Flood Insurance Program (NFIP). Communities with a higher CRS class or a current CRS application are ranked higher than those without a CRS class, emphasizing the importance of this program in determining a community's preparedness for flooding. Unfortunately, Since Rainelle and White Sulphur Springs are not part of the Community Rating System yet, they may face higher institutional vulnerability compared to communities that participate in this program.

Previous Disaster Experience:Assessing a community's vulnerability to floods based on the number of disasters that occurred in the last years can provide valuable insights. FEMA considers the number of federally declared disasters with flooding since 1989 as a measure to assess the level of flood risk faced by the community. Greenbrier County experienced nine such declared disasters during this period. This indicates that the communities in the county including White Sulphur Springs and Rainelle are prone to the hazard and require effective flood risk management strategies to mitigate the impact of future floods. Otherwise, these communities may become even more vulnerable to such events.
Community-Based, Faith-Based, and Non-Governmental Organizations: Local community-based organizations can play a crucial role in disaster response and recovery efforts. These organizations often have deep roots in the community and are well-positioned to mobilize quickly and efficiently to provide aid to disaster victims. They may also have existing networks and resources that can be leveraged during a disaster, such as volunteers, supplies, and transportation. The presence of a large number of active community-based organizations can assist in reducing a community's vulnerability to natural hazards by providing additional support and resources during a disaster. This can help ameliorate the impacts of the disaster on the community and facilitate a more rapid recovery. According to a survey conducted in 2022 for this study in Rainelle and White Sulphur Springs, over 60% of respondents were highly satisfied with the role of assistance groups such as faith-based, voluntary, and non-governmental organizations, in aiding the communities after the 2016 flood.
[image: ]
Figure 8: Satisfaction level from assistance groups by the survey respondents

Social Media/Local Mass Media: Insufficient communication regarding the potential flood risk can increase the vulnerability of communities. Additionally, the absence of access to accurate and up-to-date information during a flood event can further exacerbate the community's susceptibility to the resulting consequences. Creating a webpage or social media platform for a community is an effective way to share flood news with the public. In addition, social media platforms can also be used to share safety tips, emergency contact information, and evacuation procedures during a flooding event. It is crucial to ensure that the information shared on the platform is accurate, up-to-date, and relevant to the specific flood event. Social media can also be used to engage the community in flood preparedness activities, such as conducting flood drills and sharing information on flood insurance and mitigation measures. It will facilitate communication and coordination among community members, emergency responders, and local authorities which can ultimately lead to a more efficient and effective response to natural disasters. Therefore, the availability of a digital public platform for a community can be identified as a significant factor that can reduce its vulnerability to natural hazards. According to the 2020 survey conducted among the residents of five cities highly impacted by the 2016 flood in West Virginia, including White Sulphur Springs and Rainelle, 57% of the respondents reported using social media while 15% reported using local radio stations as the reliable sources for updated information during the disaster.[image: ]
 
 
 
 
 
 
 
 
 Figure 9: Reliable sources of information by the survey respondents
Social Vulnerability
Natural hazards, such as floods, can impact individuals and communities differently depending on their social and demographic characteristics. The social context of a community can function as a filter, moderating or exacerbating the consequences of a hazard. Social vulnerability is a situation where certain demographic and socioeconomic characteristics make some groups of people more susceptible to hazards, affecting their ability to anticipate, respond to, and recover from them. Based on a local approach, we considered the vulnerability factors that were more applicable to the social context in the state of West Virginia. Therefore, we selected seven factors of poverty, unemployment, age, disability, population growth, renter-occupied residential units, and housing value to develop the social vulnerability indicators for the pilot study communities of White Sulphur Springs and Rainelle. We used data from the 2019 American Community Survey (ACS) 5-year Estimates published by the Census Bureau for most factors, except for population growth which was based on the Decennial Census (DEC) data from 2010 and 2020. To provide a broader context for the indicator values, we also computed the values at the state and national levels. The comparison can help in better understanding the magnitude of vulnerability in the study areas.
Poverty Rate: The economic status including income and personal wealth is among the most agreed-upon social vulnerability factors. Households with lower incomes and fewer assets are generally considered to be more socially vulnerable to natural hazards like floods. The poor often lack the financial means to prepare for potential disasters and may be less able to recover from their effects. The poverty rate was calculated as the percentage of households with incomes below the poverty level according to the Census data. According to the results of this study, the percentage of households living below the poverty level in White Sulphur Springs is 14.4%, while in Rainelle, this ratio is much higher with 37% of households falling below the poverty line. Rainelle’s poverty rate is considerably higher than both the state and national ratios which are 17.3% and 12.9%, respectively.
Unemployment Rate: Unemployment can exacerbate vulnerability to natural hazards, as those who are unemployed may face financial difficulties and may lack access to health benefits to cover the costs of injuries or deaths caused by disasters. In this study, the unemployment rate was calculated as the percentage of families (composed of two or more people living together and related by birth, marriage, or adoption) with no workers in the past 12 months (as of 2019). Based on the results, it is evident that the unemployment rate in Rainelle is considerably higher than that of White Sulphur Springs, the state, and the nation. White Sulphur Springs has an unemployment rate of 21.4% which is lower than the state ratio of 23.8% but still higher than the national rate of 14.7%. Rainelle has an unemployment rate of 33.6%, which is significantly higher than both the state and national ratios.
Vulnerable Ages Ratio: Age can be a significant factor that influences people's vulnerability to natural disasters, including floods. Children and the elderly are generally more susceptible to disasters such as flooding due to the lack of experience or physical and cognitive limitations that hinder their ability to protect themselves. For this study, we defined the vulnerable age ratio as the proportion of the population who are either under 15 or over 65 years of age. In White Sulphur Springs, the above ratio is 41.7% while it is 39.8% in Rainelle. Both incorporated areas have higher percentages of the vulnerable age groups compared to the state (30.8%) and national (28.3%) ratios.
Disability Ratio: Individuals with physical or mental disabilities, regardless of their age, are more vulnerable to natural hazards. To measure this vulnerability, we calculated the disability ratio by using census data to determine the percentage of the civilian noninstitutionalized population with disabilities related to independent living, self-care, ambulatory, cognitive, vision, or hearing difficulties. In White Sulphur Springs, the ratio is 17.8%, which is slightly lower than the state ratio of 18.7% but higher than the national ratio of 13.0%. However, in Rainelle, the disability ratio is much higher at 26.9%, compared to the rates in the state and the country.
Population Growth Ratio: While rapid population growth in densely populated urban areas can increase the risk of natural hazards, we believe that population decrease can contribute to social vulnerability in West Virginia by weakening the social and economic structures and making the communities less viable. In this study, we calculated the population growth ratio as the percentage of population change from 2010 to 2020. Based on our findings, the population in Rainelle is experiencing a significant decline at a growth rate of -20.9%. Meanwhile, the population in White Sulphur Springs is decreasing at a rate of -9.1%, which is still a considerable reduction when compared to the state and national ratios of -3.2% and 7.4%, respectively.
Renter-Occupied Ratio: Housing characteristics can affect the degree of vulnerability to natural hazards. Low ratios of home ownership can indicate a community with a faltering economy and a population with a less long-term commitment to the community. Renters generally have less ability or motivation to make their homes resistant structurally or buy flood insurance. The ratio of renter-occupied units refers to the proportion of residential units that are occupied by renters out of the total number of occupied housing units. Both study areas have a high percentage of renter-occupied units, which may increase their susceptibility to flooding. White Sulphur Springs has a ratio of 42.8%, and Rainelle has a ratio of 43.0%. These ratios are higher than the state ratio of 26.8% and the national ratio of 36.0%.
Housing Value: The value of housing can serve as an indicator of building quality which is an important factor in determining the vulnerability to natural hazards. Low-quality buildings are more susceptible to damage during flooding, which can exacerbate vulnerabilities of residents. Housing value can also be related to personal wealth. Therefore, the physical and social vulnerabilities to floods are generally tied at this point. For the housing value, we used the census data to calculate the percentage of the owner-occupied residential units with values less than $50K. We also took into account the median housing value in each community. Based on the data, we can observe that the two study areas have different patterns in terms of housing value. In White Sulphur Springs, a small percentage of housing units (3.9%) have a value of less than $50K, while the median housing value is $125,700. However, in Rainelle, a significantly higher proportion (37.5%) of owner-occupied residential units have a value below $50K, and the median housing value in this community is $59,400. The state-wide ratio of housing units with values less than $50K is 16.9%, with a median value of $119,600. At the national level, the ratio is 6.6%, and the median value is $229,800.
Physical Vulnerability
Physical vulnerability refers to the characteristics of physical assets, such as buildings and infrastructure, that makes them more susceptible to significant damage during flooding. These characteristics are crucial factors in determining the degree of damage to the physical assets caused by floods. Based on the available data, physical vulnerability may be determined by several factors including floor elevation, building type, number of stories, age, quality, and construction materials. In this study, the following indicators were investigated for physical vulnerability, based on the available data.
Manufactured Homes: Lighter-weight manufactured homes are particularly more susceptible to flooding compared to conventional dwellings. These structures are not designed to withstand extreme weather conditions or flooding. Mobile homes are commonly located in rural areas or less desirable urban districts and are more affordable for low-income families. As a result, the concentration of such housing units can exacerbate both physical and social vulnerabilities. In some communities, manufactured homes are clustered together in separate parcels or mobile home parks which can increase the susceptibility. Based on the data, it can be concluded that the number of mobile homes in the high-risk floodplains is relatively low in both White Sulphur Springs and Rainelle. In White Sulphur Springs, only 1% of the total building exposure consists of mobile homes (n=4), while in Rainelle, it is 4% (n=14). These percentages are significantly lower than the statewide ratio of 11% for all incorporated areas, indicating that both communities are less vulnerable to flooding in this regard.
Buildings with Basements: Floor elevation is one of the most important factors that determines the extent of flood damage to structures. Buildings with the lowest floor situated below the base flood elevation (BFE) or the level of a 1%-annual-chance flood are at greater risk of physical damage. Any area of a building having its floor below ground level (subgrade) can cause higher susceptibility to floods. Thus, primary structures located in flood zones that have basements are more vulnerable to flooding. The BLRA used in this study relies on the tax assessment database which does not differentiate between subgrade basements and walkout basement enclosures. Therefore, elevation certificates and building pictures should be used to confirm the accurate foundation type to prevent overestimating flood vulnerability and damage. In total, 93 at-risk primary buildings in White Sulphur Springs have basements accounting for 22% of the exposed structures while Rainelle has 27 such buildings (8%). In comparison to the statewide ratio of 37% for all incorporated areas, both communities have a low percentage of these structures.
One-Story Buildings: One-story buildings are more vulnerable to flooding compared to multi-story structures. During a flood event, residents in single-story buildings have limited options for seeking higher elevations within their places. Additionally, because the entirety of a one-story building is typically exposed to floodwaters, the ratio of flood damage to replacement cost is often higher for such structures. In this study, we considered all residential buildings, including mobile homes, in one story for analysis of this type of vulnerability. The findings show that 336 one-story residential buildings exist in the high-risk floodplain of White Sulphur Springs which accounts for 79% of the total community-wide building exposure. In Rainelle, there are 292 single-story residential structures in the floodplain representing 86% of the total flood exposure in the town. The percentages are higher than the statewide ratio of 69% indicating higher vulnerability in this regard.
Building Age and FIRM Status: Building age is an important factor to consider when assessing vulnerability to floods. Older buildings may have deteriorated foundations or other internal or external elements that are not visible leading to increased vulnerability during flooding events. The age of a building can be an indicator of its overall quality and its ability to withstand flood damage. The construction year of a building can also reveal whether it was built before or after the FIRM date of the community, with Post-FIRM buildings expected to be more flood-resistant due to adherence to the National Flood Insurance Program’s flood protection standards. However, this is not a guarantee for all Post-FIRM structures as some of them may still be minus-rated structures that means they have the lowest floor one foot or more below the base flood elevation. The median construction year for buildings located in the 1%-annual-chance flood zone in White Sulphur Springs is 1940 which is earlier than the statewide median of 1947. Therefore, the buildings in White Sulphur Springs may be more vulnerable to flooding due to their older construction. On the other hand, in Rainelle, the median building year in the floodplain is 1950 which is slightly higher than the statewide median. According to the study results, a large proportion of the at-risk structures in both communities were built before the FIRM dates, with Pre-FIRM percentages of 88% and 77% for White Sulphur Springs and Rainelle, respectively. This suggests that the flood-prone buildings in these communities may be more susceptible to damage as they were not constructed to meet the established standards.
Low Valued (Red Tag) Structures: The quality of a building which is determined by its construction conditions and maintenance state is a crucial factor in flood vulnerability. Buildings of low quality and unmaintained vacant structures are unable to withstand flooding making them more vulnerable to its effects. In this study, the dilapidated or vacant residential and commercial Buildings with low values were extracted and marked as red tag in the communities. Based on the study, it was found that 14 buildings in White Sulphur Springs and 49 buildings in Rainelle were identified as having red tags, indicating a low percentage of 3% for White Sulphur Springs and a higher ratio of 14% for Rainelle. Therefore, Rainelle may be more vulnerable in terms of building quality.
 [image: ]
 
 
 
 
 
   Figure 10: Examples of low valued (Red Tag) structures in Floodplain of White Sulphur Springs
[image: ]
 
 




Figure 11: Example of low valued (Red Tag) structures in Floodplain of Rainelle
Flood Loss Estimates
Quantifying the degree of flood risk is important for risk communications and flood reduction efforts. Flood loss models quantify the degree of flood risk, including estimates of substantially damaged structures. Hazus flood loss models and the best-available depth grids quantify the degree of flood risk of each structure or feature. FEMA’s open-source Hazus utility, Flood Assessment Structure Tool (FAST), provides a standardized methodology for estimating potential building losses for a 1%-annual-chance flood event. Debris removal and maximum restoration times are also determined. The FAST utility is supplemented with population and short-term sheltering models according to Hazus methodology. 
Physical Loss
In this study, the results from FAST calculated for a 1%-annual-chance flood event were summarized to investigate the following physical loss indicators for the study areas.
Building Damage Dollar and Ratio Estimates
Total Exposure in Floodplain (TEIF) provides an approximate value of potential economic losses in the high-risk flood hazard areas and a relative comparison of potential flood loss. The Hazus flood loss model for a 1%-annual-chance flood event for White Sulphur Springs reveals the Total Exposure in Floodplain (TEIF) dollar losses of $1.2M while the estimated dollar loss is $994K for Rainelle. The Total Building Dollar Value Exposure in the floodplain is divided by the Flood Loss Damage Dollar Estimates for a 1%-annual-chance flood to determine the ratio between the flood loss damage estimates and building dollar exposure. The percentage of building loss is 3% for White Sulphur Springs whereas it is 6% for Rainelle. It is noteworthy that both communities have lower percentages than the statewide ratio of 10% for all incorporated areas. In White Sulphur Springs, the median damage for individual buildings is $3,000 while it is $2,000 in Rainelle. These values are both lower than the statewide median dollar damage value of $7,000.
[bookmark: _heading=h.77ntvfj978wq]Substantial and Moderate Damage Estimates
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 percent of the market value of the structure before the damage occurred is known as substantial damage. According to the FAST, Rainelle has only one structure identified as substantially damaged by a 1%-annual-chance flood while no such damage is mapped in White Sulphur Springs. However, the data collection after the 2016 flood (between August 1st and August 9th) showed that 87 primary structures in White Sulphur Springs were substantially damaged, meaning the cost of restoring was equal to or greater than 50% of the replacement cost.
Damages of greater than 10% and less than 50% of the building replacement cost are referred to as moderate damages. The FAST model shows 78 primary structures at risk of moderate damages by a 1%-annual-chance flood in White Sulphur Springs which means 18% of the buildings located in the community’s floodplain are subject to such a damage. The collected data of the 2016 flood indicates that 98 structures were damaged to that level. In Rainelle, 106 buildings are marked for being at risk of moderate damage by a 100-year flood which represents 31% of the total exposed structures.
[bookmark: _heading=h.rd7hmn69cquz]Building Debris Removal Estimates
[bookmark: _heading=h.77v13zp04euu]Debris disposal can be a significant issue following floods. The Hazus Flood Model estimates debris from building damage during floods, including building finishes, and structural components. The physical damage estimates are not made for building contents, or for bridges or other lifelines. Debris removal estimates should be incorporated into debris removal plans. Building debris removal estimates are computed using Hazus flood model methodology as the total tonnage of debris that will be generated from a structure by a riverine 1%-annual-chance flood event. The model calculates only debris from the structure, not other types of debris (e.g., woody debris, sediment, content of buildings, etc.). The model estimates a total of 450 tons of debris for White Sulphur Springs and 809 tons for Rainelle. It appears that both communities have higher estimated amounts of debris compared to the statewide median of 165 tons for all incorporated areas.
Previous Paid Losses
A high number of flood insurance claims in a community indicates that flooding is occurring, and community members are making claims against their policies. Based on the data from the FEMA Community Engagement Prioritization (CEP), it can be observed that the number of flood insurance claims paid until 2019 is higher in Rainelle compared to White Sulphur Springs. Specifically, 152 flood losses were paid in Rainelle, while 89 claims were paid in White Sulphur Springs. Rainelle's high number of paid losses ranked the community 20th in the state for this parameter. In terms of the dollar amount of previous claims, about $3M was paid in White Sulphur Springs (ranked 15th in the state) until 2019. For Rainelle (ranked 10th in the state), the total amount of paid claims to that year is $3.7M.
Repetitive Loss Structures
Repetitive loss structures are defined by the National Flood Insurance Program (NFIP) as buildings that have had two or more losses of at least $1,000 in a ten-year period. If a community has a high number of repetitive loss structures, it may indicate that the area is more susceptible to flood damage and therefore at higher risk for future losses. The NFIP offers resources to help communities reduce the number of repetitive loss structures, such as floodplain management strategies and elevation requirements for structures in flood-prone areas. According to FEMA's CEP of 2019, Rainelle has a higher number of repetitive loss structures, with 23 such buildings identified. In contrast, White Sulphur Springs has only two repetitive loss structures, indicating a lower risk of future losses due to flooding in that community.
Human Loss
This study utilized the population displacement and shelter need models developed at the building level by the WVGISTC which were modified versions of FEMA's Hazus, to estimate human loss. The estimates are based on the Census Bureau’s American Community Survey (ACS) 5-year estimates of 2017.
Displaced Population Estimates
Exposure to floods can lead to population displacement or relocation which can be either temporary (short-term) or permanent (long-term). In cases where residential buildings are substantially damaged and uninhabitable or the location is at high risk of repeated floods, permanent relocation may occur. Short-term displacement can occur due to damage to residential units or inundation that blocks access to them. In such cases, evacuees plan to return to their communities once the inundation ends and the damaged residential units are restored. Until then, they may stay with relatives or friends, go to hotels, or use short-term shelters in safer areas. The physical access and property damages, which are functions of flood depth, are usually the factors that determine this type of evacuation. Typically, the flood depth for evacuation ranges from six inches, which is the typical height of a street curb, to one foot, which is the inundation depth at which vehicles start to float.
This study focused on the number of individuals who were displaced on a short-term basis due to flood inundation of one foot or higher caused by a 1%-annual-chance (100-year) flood event. The findings indicate that Rainelle is ranked 16th in the state with 487 displaced individuals which accounts for 36% of the total community population. In White Sulphur Springs (ranked 17th in the state), the estimated number of people displaced by a 1%-annual-chance flood is 462 which represents 17% of the city’s population.
Short-Term Shelter Estimates
A Short-Term Shelter is in an existing facility (or facilities), such as a school, community center, convention center, or church temporarily converted to provide safe, accessible, and secure short-term housing for disaster survivors. It provides safe and accessible locations with a wide range of services for the survivors for up to two weeks. Most American Red Cross shelters cannot accept pets because of health and safety concerns and other considerations, so displaced people may need to find alternative sheltering arrangements.
In order to further examine the impact of floods on human loss, we looked into the number of people who would require short-term shelters in the study areas. To estimate this, we used FEMA's Flood Model Hazus-MH Technical Manual, with some adjustments and updates, which takes into account population displacement as well as income (80% weight) and age (20% weight) in its calculation of short-term shelter needs at the community level. Based on the study, Rainelle would require short-term shelters for 123 individuals in case of a 1%-annual-chance flood, ranking it 14th in the state. In White Sulphur Springs (ranked 18th in the state), 104 people would need short-term shelters in such a scenario.
Flood Mitigation

Mitigated Structures
West Virginia has experienced a significant history of extreme rainfall and flooding. According to a 1998 analysis conducted by the U.S. Geological Survey, each county in the state has been designated as a federal flood disaster area at least once since 1967. 
In recent decades, there has been a national increase in heavy downpours, and this trend is anticipated to persist due to the effects of climate change. For regions with mountainous terrains, such as West Virginia, extreme precipitation poses a heightened risk of flooding, particularly in valleys where water accumulates. The recent instances of flooding have vividly demonstrated the formidable force of water, capable of devastating lives and livelihoods, despite the availability of advanced warning systems. 
In June 2016, Central West Virginia experienced a catastrophic flood that led to the initiation of the most extensive regional mitigation project since the historic April 1977 flood in the Tug Fork River Basin. The impact of the June 2016 flood was severe, resulting in the destruction or damage of numerous buildings, the loss of at least 23 lives, and widespread [image: ]flooding across various communities in West Virginia. Thus, flood mitigation strategies should be adopted since the number of severe flooding will increase in the future. Identifying mitigated structures will provide accurate information about building-level risk assessments. It will also highlight the implementation of flood adaptive measures in response to significant flood events in the communities. 
Figure 12: High Water Mark in Rainelle, 2021. Image Courtesy: WVU Today. Retrieved on May 4, 2023
Mitigation indicators include Mitigation Reconstruction or Elevated Structures, Rehabilitated or Repaired Structures, Unmitigated Low-value Structures, and Removing Structures (vacant parcels). 
Table 1: Number of properties for each of the mentioned indicators in both communities of Rainelle and White Sulphur Springs
	MITIGATED STRUCTURES

	Mitigation Indicators	
	White Sulphur Springs	
	Rainelle

	Elevated Structures to Design Flood Elevation (DFE)
	217
	87

	Percent of Residential Structures in 100-year floodplain elevated to Design Flood Elevation (DFE)
	59%
	35%

	Rehabilitated or repaired structures
	394
	278

	Unmitigated low-value structures
	14
	47

	Removal of structures (vacant parcels)
	49
	41


Figure 13: Mitigated Structures in Rainelle[image: ]

	
	









Figure 14: Mitigated Structures in White Sulphur Springs[image: ]








Open Space Preservation 
Natural floodplains reduce flood risk by effectively slowing down runoff and storing floodwater. However, their significant economic, social, and environmental benefits are mostly unnoticed during local land use decision-making processes. Open Space Preservation's primary rule is to restore floodplains to their natural function while providing credits through FEMA's Community Rating System (CRS). A parcel must meet specific criteria to be classified as an open space parcel under the Community Rating System (CRS) program. According to the CRS program, open space must be free from any buildings, filling, paving, or other encroachments that may impede flood flows. As defined by the CRS program, preservation refers to a piece of land that is protected by a valid statement from a public (or credible private) owner or by regulations that explicitly prohibit any construction, filling, or other encroachments that obstruct flood flows. It should be considered that communities are not required to pass specific ordinances or maintain the land completely undeveloped in order to be eligible for credit under the Community Rating System (CRS) program. 
The mitigation indicators for Open Space Preservation are listed as Buyout Parcels (Deed Restricted), Community-owned vacant parcels, Area of Open Space Preservation (OSP), and Ratio of Open Space Preservation (OSP to SFHA).
Buyout Properties are defined as parcels of land located within floodplains prone to frequent flooding and damage. They may undergo alterations, purchase, or have deed restrictions imposed by FEMA or other relevant agencies. These parcels are implemented to mitigate the risk of loss of life and property damage. Property owners or communities that possess public lands within floodplains are typically provided compensation for their properties, with the land often being transformed into public green spaces or restored to its original floodplain function. 
 Table 2: Number of each indicator in both communities of Rainelle and White Sulphur Springs.
	Open Space Preservation

	Mitigation Indicators	
	White Sulphur Springs	
	Rainelle

	Buyout Parcels (Deed Restricted)
	16
	18

	Community-owned vacant parcel
	66
	88

	Area of Open Space Preservation (OSP)
	5 Acres
	3 Acres

	Ratio of Open Space Preservation (OSP to SFHA)
	2.6%
	4.5%


Building Value Recovery
Based on tax assessment data from 2016 to 2022, due to the 2016 flood, the building values experienced a sharp decline in 2017, and in subsequent years, the building values started to recover gradually. This suggests that the communities impacted by the flood have been able to implement mitigation measures and rebuild damaged properties, leading to a slow but steady recovery of property values. However, tax assessment data may not provide a complete picture of a property's actual value since it may not consider market demand, property condition, or other local economic factors that can impact property values. Additionally, the recovery of building values may vary depending on the specific location and level of flood mitigation efforts implemented in the area.
It is important to note that the recovery process may vary across different communities and individual properties, and some properties may still struggle to recover from the flood damage fully. Thus, the pace of recovery would be different in the two communities. For instance, building costs have increased steadily in Rainelle, while White Sulphur Springs' have risen since 2020. The number of buildings in a flood zone in White Sulphur Springs is higher than in Rainelle, so the cumulative building values in this town would be higher. However, the graph indicates that the building recovery after the 2016 flood has been significant. In 2020, the cumulative building value exceeded the total value of buildings in 2015 (before the flood). On the other hand, in Rainelle, the graph shows that the cumulative building value is still less than it was in 2015.
[image: ]
Figure 15: Cumulative Building Values between 2015-2022 in Rainelle & White Sulphur Springs

 Table 3: Building value Recovery among the years 2015-2022 
	COMMUNITY
	VALUES ON MILLION DOLLAR BASED ON 2022 TAX ASSESSMENT

	
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022

	Rainelle (n=326)
	13.1
	13.3
	5.0
	9.4
	11.0
	11.1
	11.3
	12.3

	White Sulphur Springs (n=409)
	22.6
	23.0
	13.4
	21.5
	22.4
	22.9
	26.2
	29.2


Source: Tax assessment database. May not include values for tax exempt properties.

Loss Avoidance 100-year Flood
Flood loss avoidance refers to the measures taken to minimize or prevent flood damage to buildings and personal property before a flood event, as defined by FEMA(2018). It is a proactive approach to protecting the buildings and personal belongings. Taking proactive measures to protect buildings and personal belongings can help minimize flood damage and losses. These measures can be implemented both in and around the property. They may include various flood mitigation strategies such as elevating the structure, installing flood-resistant materials, sealing walls and foundations, and relocating valuables to higher ground. For example, the communities of White Sulphur Springs and Rainelle spent an orderly 2.6 and 2.3 million dollars for their flood loss avoidance in a 100-year flood.

Higher Standards
To participate in the National Flood Insurance Program, a community must follow the minimum floodplain management regulations requirements. These regulations are designed to prevent loss of life, property damage, and social and economic hardships caused by flooding. Therefore, the community must adopt and enforce these regulations, ensuring they meet or exceed the standards set by the NFIP. These higher standards include freeboard (constructing two feet above Base flood elevation) and implementing flood mitigation strategies, which is higher than a Community Rating System above the minimum requirement. Unfortunately, neither White Sulphur Springs nor Rainelle is not in the CRS credit system.

Flood Insurance
Based on FEMA's calculations, the presence of as little as 3 inches of floodwater in a home is typically sufficient to require replacement of several key components, including drywall, baseboards, carpets, and furniture. The cost of repairs is likely to increase with the depth of the floodwater, as water levels reaching 18 inches or more may necessitate work on the electrical system and heating/cooling systems, as well as replacement of doors, appliances, and cabinetry. In the absence of flood insurance coverage, the projected out-of-pocket expense for a 1,000 square foot, single-story home experiencing 3 inches of floodwater is roughly $12,000. For 6 inches of water, the estimated cost of losses increases to around $21,000 (FEMA, 2021).
The National Flood Insurance Program's (NFIP) Community Rating System (CRS) is a voluntary incentive program that recognizes and encourages community floodplain management activities that exceed the minimum NFIP requirements.  Although flood zones are designated as specific geographic areas where the likelihood of flooding is statistically higher, it's important to note that floods can still happen outside of these zones. According to FEMA (2021), it's a smart decision to think about purchasing flood insurance for a property, even if it is situated outside of a high-risk flood zone (known as a Special Flood Hazard Area). This is because statistics indicate that over 25% of flood claims filed across the nation come from individuals who reside outside of these high-risk areas. 
According to the FEMA Community Engagement Prioritization (CEP), in 2019, 133 policies in White Sulphur Springs and 44 in Rainelle were  issued. The FEMA’s Flood Insurance Data and Analytics* of 2023 shows 67 policies in force in White Sulphur Springs which represents about 16% of the primary structures in the high-risk floodplain. For Rainelle, the data indicate 36 policies in force which is about 11% of the at-risk primary buildings.
* Link to download: https://nfipservices.floodsmart.gov/reports-flood-insurance-data
Nobody is exempt from flood risk, where it can rain it can flood. While the purchase of flood insurance is not required for structures outside of the Special Flood Hazard Area (SFHA), buying flood insurance is strongly recommended. According to the FEMA’s report of the 2016 flood in West Virginia**, approximately 23% of the insurance claims related to that event in the affected counties were outside the SFHA. In such cases, the owners have to apply for FEMA’s Individual Assistance (IA) program which provides a small amount of grant funding to disaster survivors who do not have flood insurance. 
** Link to download: https://www.fema.gov/sites/default/files/documents/Region_III_WV_FloodReport.pdf

Total	Residence was damaged by flood	Residence was destroyed by flood	0.55976331360946741	0.44023668639053254	


Total	Left permanently	Left temporarily	Other	Stayed in home	2.9446407538280331E-2	9.0694935217903422E-2	8.2449941107184919E-3	0.87161366313309774	


Number of Months that People Left their Residence

Total	1	1.5	2	3	4	5	6	7	8	10	11	12	13	18	24	36	49	Less than 1	6	1	9	5	8	9	14	2	2	1	1	3	1	1	1	1	1	5	Number of Month


Numbr of Families



Total	Hotel/motel	Hotel/motel,Other not listed	Other not listed	Shelter	Shelter,Hotel/motel	To stay with friends or family	To stay with friends or family,Hotel/motel	To stay with friends or family,Other not listed	To stay with friends or family,Shelter	To stay with friends or family,Shelter,Hotel/motel	0.30829015544041449	1.2953367875647669E-3	2.2020725388601035E-2	0.30440414507772023	1.2953367875647669E-3	0.34715025906735753	9.0673575129533671E-3	2.5906735751295338E-3	2.5906735751295338E-3	1.2953367875647669E-3	


Total	I did not know	Not vulnerable	Somewhat vulnerable	Very vulnerable	1.5258215962441314E-2	0.35915492957746481	0.35093896713615025	0.27464788732394368	


Total	Didn't know about that	Not sure	Know about that	0.13793103448275862	2.9726516052318668E-2	0.84423305588585018	


Total	Didn't Receive	Received	8.2159624413145546E-2	0.9178403755868545	


Total	Assistance with cleaning	Cleaning and/or other household supplies	Clothing/Shoes	Emergency shelter not provided by friends or family 	Emergency shelter with friends or family 	FEMA	Financial compensation	Household goods/Toiletries	Insurance	Laundry assistance	New residence built in different location	New residence built in same location	Other	Rebuilding or repair	Water and/or food 	8.2446808510638292E-2	0.10904255319148937	8.2446808510638292E-2	6.3829787234042548E-2	8.8652482269503549E-2	3.5460992907801418E-3	8.5106382978723402E-2	9.8404255319148939E-2	2.6595744680851063E-3	6.3829787234042548E-2	6.2943262411347511E-2	6.6489361702127658E-2	7.9787234042553185E-3	7.9787234042553196E-2	0.10283687943262411	


Sum of National Guard Help	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.20933165195460277	0.18663303909205547	0.21689785624211855	0.17654476670870115	0.21059268600252207	Sum of FEMA Help	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.19748427672955976	0.17987421383647798	0.23522012578616353	0.18238993710691823	0.20503144654088051	Sum of Red Cross	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.18451612903225806	0.17806451612903226	0.23870967741935484	0.20129032258064516	0.19741935483870968	Sum of West Virginia Voluntary Organizations Active in Disaster (WV VOAD)	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.20496083550913838	0.15926892950391644	0.22845953002610966	0.19843342036553524	0.20887728459530025	Sum of Greater Greenbrier Long Term Recovery Committee 	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.21773142112125163	0.17209908735332463	0.2255541069100391	0.18513689700130379	0.19947848761408082	Sum of Faith-Based Organization 	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.17808219178082191	1.3698630136986301E-2	0.16438356164383561	4.1095890410958902E-2	0.60273972602739723	Sum of other	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.15151515151515152	0	0.18181818181818182	9.0909090909090912E-2	0.5757575757575758	Sum of Nonprofit Organization	neither satisfied nor dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.33333333333333331	1.8518518518518517E-2	0.20370370370370369	3.7037037037037035E-2	0.40740740740740738	



Total	neither satisfied or dissatisfied	somewhat dissatisfied	somewhat satisfied	very dissatisfied	very satisfied	0.34045226130653267	3.7688442211055273E-2	0.34045226130653267	8.7939698492462311E-3	0.27261306532663315	


Total	Fully recovered - Housing situation is equal to or better than it was pre-flood	Not recovered - Housing situation has not improved since immediately following the flood	Partially recovered - Housing situation is somewhat better than immediately following the flood, but not as good as it was pre-flood	0.52272727272727271	4.7846889952153108E-3	0.47248803827751196	


Total	Continued  Working BUT with Shorter Hours	Continued Working BUT with Longer Hours	Permanently out of Work	Temporarily out of Work	Work was Impacted in a Different Way 	Work was not Impacted	0.41997593261131166	0.4259927797833935	3.6101083032490976E-3	3.9711191335740074E-2	2.0457280385078221E-2	9.0252707581227443E-2	


Total	Damaged but was able to be used somewhat	Destroyed and work could not be performed	Destroyed but we worked in a different location	Had Minimal damage and was able to be used without issue	Not damaged by the flood	0.2236024844720497	0.14906832298136646	0.1639751552795031	0.18385093167701863	0.27950310559006208	


Total	Complete loss of income due to job loss related to flood	Income not impacted by flood	Reduction of income for less than one month	Reduction of income for more than one month	8.4235860409145602E-3	0.37665463297232249	0.29963898916967507	0.31528279181708785	


Total	No support needed	No support needed,Other not mentioned here	Other not mentioned here	Support received from a medical care provider (e.g. psychiatrist or counselor)	Support received from family and friends	Support received from family and friends,Other not mentioned here	Support received from family and friends,Support received from a medical care provider (e.g. psychiatrist or counselor)	Support received from family and friends,Support received from a medical care provider (e.g. psychiatrist or counselor),Support wanted but not received	Support received from family and friends,Support wanted but not received	Support wanted but not received	0.23479318734793186	1.2165450121654502E-3	6.082725060827251E-3	0.23357664233576642	0.27372262773722628	1.2165450121654502E-3	1.9464720194647202E-2	1.2165450121654502E-3	1.2165450121654502E-3	0.22749391727493917	


Total	A little concerned	Not at all concerned	Somewhat concerned	Very concerned	0.31588613406795224	7.6216712580348941E-2	0.30762167125803491	0.30027548209366389	


Total	A little concerned	Not at all concerned	Somewhat concerned	Very concerned	0.30762167125803491	5.1423324150596875E-2	0.30211202938475668	0.33884297520661155	


Total	A little prepared	Not at all prepared	Somewhat prepared	Very prepared	0.29861751152073734	0.11797235023041475	0.34838709677419355	0.23502304147465439	


Total	A little prepared	Not at all prepared	Somewhat  prepared	Very prepared	0.33826247689463956	5.730129390018484E-2	0.36506469500924216	0.23937153419593346	


Total	Legally required for the residence	No	Not sure	Voluntary, not legally required for the residence	0.21329639889196675	0.46537396121883656	5.7248384118190214E-2	0.26408125577100644	


Total	Fully recovered - My community is equal to or better than it was pre-flood	Not recovered - My community has not improved since immediately following the flood	Partially recovered - My community is somewhat better than immediately following the flood, but not a good as it was pre-flood	0.20305052430886558	8.5795996186844616E-3	0.7883698760724499	


Total	Not Impacted	Impacted	0.24189307624890447	0.75810692375109556	
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Briefly describe anything that you think would help your household be more prepared for a future
flood:
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Briefly describe any barriers to implementing additional preparations for a future flood:
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Briefly describe anything that you think would help your community be more prepared for a future flood:
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