EXHIBIT D 
On April 27th, 2011, the State of Alabama, particularly the Tuscaloosa, Jefferson, Cullman, DeKalb, Franklin, and Marion CountyRegion experienced severe damage from tornadoes. Despite substantial progress since the 2011 storm, these areas still face considerable unmet disaster recovery needs in the form of unmet housing, infrastructure and environmental degradation needs. Homeowners have been unable to rebuild and repair their homes due to lack of funds, the loss of tree canopy and remaining infrastructure damage remain a barrier for creating a more resilient region for future storm events. 
The Region face many hazards including:
1. Flooding, Tornadoes, Severe Storms, Winter Storms/Freezes, Wildfires, Hurricanes, Droughts/Heat Waves, Landslides, Sinkholes, Earthquakes, Dam/Levee Failure
The impacts of climate change can contribute to more severe hazard events than experienced in the past and also create vulnerabilities to hazards not currently seen in the area.  The consequences of increasing average temperatures could lead to stronger and more frequent Gulf hurricanes, thunderstorms and tornadoes, wildfires and heatwaves.  Of the hazard events experienced historically in Alabama, those that could be exasperated by climate change are the most expensive, dangerous, and probable.  
Extreme weather events associated with climate change will increase disruptions of infrastructure services in some locations. A series of less extreme weather events associated with climate change, occurring in rapid succession, or severe weather events associated with other disruptive events may have similar effects. Thus, successive climate perturbations will have synergistic effects on urban infrastructure. Moreover, urban systems and services will be affected by disruptions in relatively distant locations due to linkages through national infrastructure networks and the national economy.
It is very likely that climate change will impact socioeconomic factors of the U.S. population, but exposure of populations to climate change is dependent upon specific factors such as occupation, time spent in risk-prone locations, displacement by weather extremes economic status condition of infrastructure and compromised mobility, cognitive function, and other mental and behavioral factors. (See US Economic Impacts of Climate Change report for more details.) There is no question that climate change will have major impacts on public health. Climate change threatens human health and well-being in many ways, including impacts from increased extreme weather events, wildfire, decreased air quality, threats to mental health, and illnesses transmitted by food, water, and disease-carriers such as mosquitoes and ticks. Some of these health impacts are already underway in the United States. Public health actions, especially preparedness and prevention, can do much to protect people from some of the impacts of climate change. Early action provides the largest health benefits. As threats increase, our ability to adapt to future changes may be limited.
In addition to the above natural hazards, Alabama has identified a number of other threats to long-term resiliency and exacerbate vulnerability.  Among these are more complex manmade phenomena that can be more difficult to mitigate than natural disasters.  These hazards can more generally be referred to as threats to resiliency.  The below is a non-comprehensive list of the threats to resiliency faced by Alabama:
1. Loss of Key Employers, Economic Downturn, Regional or National Transportation Disruption, Population Loss, Crime and Violence, Food Insecurity, Access to Public Transit
The State recognizes that hazards and the above threats do not impact every household uniformly.  Groups including low and moderate income households, the elderly, mobility impaired and disabled people are not only more vulnerable after a natural hazard event, but are more sensitive to the above threats.  Any analysis of hazards and threats to resiliency will address the specific needs of vulnerable populations; including demographic data for each proposed project to determine the level of impact each will have on the above population groups.
The State seeks to select projects for funding through the NRDC that will revitalize hazard-vulnerable communities and mitigate against future disasters.  In doing this, it is imperative to select projects that address the current and future risks associated with the hazards identified above.  An understanding of how climate change may impact future hazards in the area must also be considered to ensure that revitalized communities are prepared for the potential of more frequent and severe hazard events in the future.  
Addressing these risks through projects that contribute to economic revitalization and community resilience are important to this region. Better economic opportunities, quality of life, and infrastructure for disaster impacted communities can impact vulnerable populations by providing better outcomes with respect to disaster preparedness and recovery from future disasters.  
In selecting projects for NRDC funds, the State will require sub-grantees to analyze risks associated with the project location to prioritize projects located in the most vulnerable areas, thereby making the most at-risk communities the most resilient.  
Tornadoes
Tornadoes can and have occurred throughout the State in relatively indiscriminate patterns.  However, looking to historic tornado paths patterns can be used to approximate trends that may be caused by surrounding geophysical features.  The State will analyze maps of historic tornado tracks to identify zones that have experienced higher tornado activity than average and map projects to determine their relative risk for tornadoes.
Severe Storms/Wind
Severe Storms and wind occur over a much larger geographic area than most hazards and can cause disparate damages and injuries throughout a massive path.  The State will consider all projects to be equally vulnerable to severe storms and winds.  Special emphasis will be given to projects that can address resiliency against these hazards utilizing resilient construction standards.
Flooding 
Flooding can be easily mapped and predicted using products provided by the Federal Emergency Management Agency and National Flood Insurance Program.  All FEMA Flood Insurance Rate Maps for State have been updated in the last 10 years.  These maps clearly delineate areas vulnerable to a 100-year flood event.  The State will prioritize projects that mitigate repetitive flood loss and severe repetitive flood loss properties.
Information on future risks from climate change in Alabama are available from reports about the Southeast Region of the United States. The State of Alabama has taken no policy position on climate change. Therefore, the regional projections presented here are from the 2014 report, Climate Change Impacts in the United States. These projections are based on climate models with differing levels of greenhouse gas emissions and cover a broad and diverse area, from Louisiana and Arkansas in the west to Kentucky and Virginia in the north. According to the report, the major risks for the Southeast and Caribbean Region are sea level rise; increasing temperatures and the associated increase in frequency, intensity, and duration of extreme heat events; and decreased water availability.[endnoteRef:1]  The El Nino natural cycles and other weather cycles contribute to substantial variability in climate over seasons years and decades.[endnoteRef:2]  In the long term sea level rise on the Alabama coast may lead people to relocate to attractive communities like Tuscaloosa, with land use, infrastructure and socioeconomic impacts.  [1: ]  [2: ] 

Rise in temperatures.  Unlike most of the rest of the country, the Southeast and Alabama’s long-term temperatures do not show a warming trend over the last century.[endnoteRef:3] However, in the last 50 years, Alabama temperatures have been increasing, with temperatures in last ten years about 1.5 degrees warmer than the 1960s according to the National Climatic Data Center. Climate models suggest that if greenhouse gas emissions continue to grow, Alabama can be expected to experience increasing very hot days (95 degrees or above) and fewer freezes.  Potential impacts of higher temperatures include: rise in energy use for air conditioning (the Southeast currently uses more energy than any other region), with potential higher energy costs particularly problematic for low income vulnerable populations; rise in air pollution and allergens with human health impacts; unwanted spread of nonnative plants; reduced dairy/crop productivity; wildfire; damage to roads and transportation infrastructure from long periods of heat.   [3: ] 

 “Known Unknowns” and Local Climate Policy.  Potential impacts of climate change in the Southeast and Alabama in particular are somewhat uncertain compared to clearly verifiable trends like rising coastal sea levels. It is likely that future studies will provide more definitive information.   Nonetheless, the two most likely impacts, rising temperatures and decreasing water availability have the potential to exacerbate stresses on the environment, human health, and socioeconomic conditions, producing a decline in quality of life.  
Based on historical data, public facilities often carry sufficient insurance to protect their investments while private property within our most vulnerable populations history tells us that non-insured and underinsured continues to be common among those individuals – many of whom are renters rather than homeowners.  The lack of insurance maintained by the most vulnerable individuals has placed them in a greater disadvantage in recovering from the qualified disaster and future risks.  Since many properties that are uninsured also tend to be properties consist of aged structures this further complicates any recovery.  Additionally, purchasing and maintaining sufficient insurance is affected by the high volume of low income residents that live within flood prone areas.  The lack of resources is the most common influence on lack of insurance or underinsured.
Threats/Hazards/Vulnerabilities related to unmet needs. When addressing threats/ hazards/ vulnerabilities the State will also address the unmet needs that exist as a result of the qualifying disaster.  The State will utilize a number of policies, programs and projects to accomplish this mission Ideas such as floodway buyouts which will result in beneficial green space and installation of shared use paths that will better connect neighborhoods while allowing property owners to relocate in areas with a much lower risk of flooding begins to address unmet housing needs. Innovative ideas such as this that provide recreational spaces which can spur revitalization and create opportunity for reduced insurance rates will be beneficial to individuals by moving toward more affordable housing. Further these saved dollars provide an indirect benefit to this region by freeing individual dollars that were once used to provide insurance that can now be spent to enhance economic revitalization. Focusing on public realm investments and infrastructure improvements planned, located, and coordinated strategically, have and will continue to directly improve residents’ quality of life, increase the efficiency and effectiveness of public services, and function as catalysts for new private investment and development will result in recovering and revitalizing this community from the qualifying disaster.
Disproportionate vulnerabilities. Those identified in this region that are the most vulnerable include those that are at or below the poverty level, those with disabilities, the elderly, single parents, veterans, uneducated, unemployed, limited English proficiency individuals, non-residents (students) and the homeless.  Unfortunately, history tells us that individuals that are at or below the poverty level will be more vulnerable during times of disaster. Low income or fixed income populations will have inadequate resources for repair or relocation; suffer higher proportional material losses, and are more likely to sustain injury or death during a disaster.  All of these individuals will suffer disproportionate effects during major events including tornadoes, severe storms, flooding, winter weather and/or heat and drought.  Without appropriate planning and preparation, vulnerable individuals may not be able to evacuate as instructed, reach points of distribution for medical care or basic human needs, understand basic written or verbal communications, or find suitable housing if they suffer the loss of their home. Those individuals with accessibility challenges will be disproportionately affected.  
Potential solutions for vulnerable populations. Adequate and well established policies, procedures and infrastructure improvements must address urgent needs and clearly establish goals to be accomplished to all those that today are a part of the vulnerable population to provide resources that allow them to be more resilient.  Rebuilding can be done with resiliency improvements in mind, such as reconstructing infrastructure above code and to accommodate physical, access, and functional needs and ensuring more robust housing stock to limit future damage.  
Importance of addressing risks related to vulnerabilities to our state, region and local community.  Failing to do so can lead to catastrophic consequences.  This can not only impede those individuals recovery it could lead to larger death tolls.  Members of the vulnerable population can suffer debilitating injuries, become unable to work, live independently, and care for themselves.  Ultimately this will lead to a greater need for the community to provide for long term care and further assistance that could have been minimized had the issues been addressed during planning and preparation.  
Conditions that exacerbate vulnerability.  Within the most impacted and distressed areas  poverty is widespread.  The lack of adequate affordable housing and the delay in economic revitalization across the most impacted and distressed area only further exacerbate the effects. 
Steps already taken to address risks from vulnerabilities. Alabama has taken steps to address the risk from these vulnerabilities and enhance resiliency. For example, the State committed funds to rebuild damaged and destroyed public housing in several areas. This new construction creates affordable housing and housing for the elderly.  Also, about $20 million dollars has been set aside from HUD disaster funds to repair/replace damaged single family housing units. The current funding has opened the door for essential steps to be underway but there are many areas that still demand improvements in order to build back stronger, safer, and smarter.
