Christina Lindemer:
Good afternoon and welcome to the Interagency Sea Level Rise Panel Discussion hosted by FEMA Region IV and FEMA Headquarters.
I'm Christina Lindemer a coastal engineer in FEMA Region IV and your moderator for this discussion. We are very pleased to have six great representatives from Federal agencies joining us for this call. They will be providing insight on what their agencies are doing to analyze the impact of sea level rise.
I want to give a short introduction of all of our panelists that will be speaking today. For more details on each of them, please see the agenda that was associated with the meeting; goes into much further detail on their backgrounds.
Joining us from FEMA Headquarters is Mark Crowell. Mark is a Coastal Geologist and Scientist that has been with FEMA since 1989. Over the past several years, he has become increasingly involved in climate change related issues and their impact on the National Flood Insurance Program.
Mark Crowell:
Hello everybody, again my name is Mark Crowell and the title of my presentation is Sea Level Rise and the National Flood Insurance Program. FEMA currently has several sea level rise or climate change related initiatives going on right now, and my presentation will just focus on the ones related to the NFIP–National Flood Insurance Program. Before I talk about our current sea level rise initiatives, I should mention that over the past few decades FEMA has conducted or funded others to conduct a number of climate change-related studies, particularly sea level rise and long-term coastal erosion studies. Why am I including long-term coastal erosion in this discussion of sea level rise? Well, when you have sea level rise, you have land that is lost, not just as a result of static inundation, but also because of dynamic erosion. So in actuality, you can't focus on one physical process without consideration of the other. Anyway, it's within the context of the NFIP that both of these issues, sea level rise and long-term coastal erosion, have for many years been politically controversial. And both of these issues have already been studied by the NFIP to varying degrees because of congressional mandate.
 Now up until recently, FEMA never had direct statutory authority to map future conditions resulting from sea level rise or erosion for regulatory floodplain management and insurance purposes. We had the authority to present the effects of sea level rise for long term coastal erosion on our FIRMs for informational purposes but we could not use this information for regulatory floodplain management purposes. And we couldn't do this unless we had a congressional mandate. But now we do have a congressional mandate, to include climate change data, and future conditions when we update our FIRMs, as a result of the Biggert-Waters Flood Insurance Reform Act of 2012. And I'll be discussing that Biggert-Waters legislation, BW-12 as we call it, in a minute. So in any event, FEMA has undertaken a number of studies and initiatives over the past few decades and some of which were a direct result of a congressional mandate that investigated the impact of sea level rise and long term coastal erosion on the NFIP. I don't have time to discuss most, the majority of these studies and initiatives during my time allocation, so I'll jump to a study that was recommended in a 2007 GAO report. The name of the study is The Impact of Climate Change and Population Growth on the National Flood Insurance Program through 2001, excuse me, through 2100. The study was conducted by AECOM, Michael Baker (Jr.) and Deloitte (Consulting) for FEMA. And the study was initiated in September 2008 and the report was eventually released in 2013. Unfortunately, the primary author and brains behind this study, David Divoky, died before the report was released. So in his memory we refer to the report as the Divoky Report.
Anyway, the climate change study that was written up in the Divoky Report investigated various aspects of climate change and their impact on the NFIP. And these aspects included changes in precipitation patterns, changes in frequency and intensity of coastal storms, and changes in sea levels. In addition, the study also considered the effects of long term coastal erosion. As far as sea level rise is concerned, relative changes in the sea level parameter were primarily derived from the eustatic curves of Vermeer and Rahmstorf from 2009, which was much current when the analyses were being undertaken. And they were adjusted for local variability using historical rates from the USGS Coastal Vulnerability Index and tide gauge data from NOAA.
I don't have time to go over all the scientific findings other than to note that as far as coastal flooding is concerned, the study investigated changes not just in sea level rise but changes in the frequency of coastal storms and the effects of long term coastal erosion. And the study concludes that in coastal areas, by 2100, 100-year coastal flood hazard areas may increase anywhere from 0% to 55% depending on the type and scale of shore protection measures that will be used in the future.
Ok, now I'm going to switch gears and briefly mention a sea level rise tool that was developed in the aftermath of Hurricane Sandy. After Sandy, FEMA partnered with other Federal agencies to develop a sea level rise tool for New York and New Jersey that could be used in conjunction with Flood Insurance Rate Maps by state and local building officials and other decision makers for nine regulatory advisory purposes. And the other Federal agencies included NOAA's Coastal Services Center, in particular Doug Marcy and Sandy Eslinger; NOAA's Climate Program Office, in particular Adam Parris; the US Golden Change Research Program, namely Chris Weaver; and the US Army Corps of Engineers, in particular Kate White and Mark Huber. And the sea level rise tool, which was developed under post-disaster conditions, with associated urgency in generating such a tool, used linear superposition methods to add sea level rise elevations to the best available 100-year flood elevations. When I say linear superposition methods, I mean the so-called bathtub approach.
Now the Sea Level Rise consists of two components, a sea level rise map tool and a sea level rise elevation calculator. Doug Marcy who follows my presentation will in part discuss the map tool in his presentation, and Kate White will in her presentation discuss the sea level rise calculator.
As far as going to the tool online, I think the best way to get to it is to just Google “USGCRP” and “sea level rise tool.” So as I mentioned, the sea level rise tool was developed under post disaster conditions with associated urgency in generating such data. And in doing so, shortcuts were taken, such as using the linear superposition method or bathtub approach to add future sea level rise elevations to the current conditions of flood elevations. But a better or more accurate way to approach the sea level rise problem would be to add future sea level rise elevations to storm surge models before running the models rather than adding the sea level elevations after the storm surge, wave run-up and other models are run. The simplified linear superposition approach for New York and New Jersey was taken because all FEMA Flood Insurance Study processing is time-intensive and would incur considerable expense in rerunning storm surge models and generating new sea level rise influence flood maps and flood elevations. So with that said FEMA is conducting, right now, two additional proof of concept studies that will attempt two goals.
The first is we are working closely with some coastal communities to develop sea level rise elevation data or tools that could be used in conjunction with 100-year flood elevations for non-regulatory advisory purposes in a non-post-disaster environment.
The second goal is to further test whether linear superposition is an adequate alternative. The more costly and time-consuming methodology is where sea level rise elevations are included as input into the storm surge and wave models. And we were investigating two areas and three communities for these pilot efforts: first in San Francisco County in California, which is an area where coastal flooding is dominated by wave run-up rather than storm surge. And Ed Curtis from Region IX Office is managing that study. And we are focusing our efforts on an eight-mile segment of the opening Pacific Coast at the city and County of San Francisco, west of the Golden Gate Bridge. And the second study focuses on both Hillsborough and Pinellas Counties located in the Gulf Coast of Florida, in which coastal flooding is dominated by storm surge. And we are studying segments of both counties, somewhere around 15-30 miles total. Chuck Mahoney and I think, Christina, is involved in that study as well. Both of these studies are also incorporating the effects of long term coast erosion in its methodology. Ok. So briefly, Biggert-Waters (BW-12) mandated the creation of a technical mapping advisory council that is required to review and make recommendations to FEMA on matters related to the National Flood Mapping Program required by both BW-12 and the Homeowner Flood Insurance Affordability Act of 2014. The TMAC is also required to produce a future conditions risk modeling report on the impacts of climate change on future conditions on the NFIP and make recommendations on how they should be incorporated into the mapping program. The TMAC includes representatives from Federal, state, local and private sector organizations as mandated by BW-12. One thing that I will note up front, Section 216 of BW-12 finally and unambiguously authorizes FEMA to include climate change data when we update our Flood Insurance Rate Maps. So specifically, Section 215 (d) of Biggert-Waters states that for the future conditions risk modeling report, the council, the TMAC, shall consult with scientists and technical experts, other Federal agencies, states and local communities to develop recommendations on how to ensure that FIRMs incorporate the best available climate science to assess flood risk, and ensure FEMA uses the best available methodologies to consider the impact of the rising sea level and future development on flood risk. Note that BW-12 is not specific regarding whether the rise in sea level in future development should be used for non-regulatory information purposes or for regulatory purposes. And Section 215 (d) also states that the TMAC shall prepare written recommendations in a future conditions risk assessment and modeling report and submit such recommendations to the Administrator. And that report will be due on October 1, 2015, in about a year.
[bookmark: _GoBack]In Section 216 (a) we read that the Administrator in coordination with the TMAC established under Section 215 shall establish an ongoing program under which the Administrator shall review, update and maintain National Flood Insurance Program Rate Maps in accordance with the Section. And then under 216 (b) if we jump to Part 3, other inclusions - if we read that - in updating maps under this section the Administrator shall include - and I'm skipping Parts A and B, C, any relevant information on land subsidence, coastal erosion areas, changing lake levels and other flood related hazards - D, any relevant information or data of NOAA and the USGS relating to the best available science regarding future changes in sea levels precipitation and intensity and hurricanes. And E, any other relevant information as may be recommended by the TMAC. And again this part of BW-12 is not specific regarding the future conditions information, whether it should be used for non-regulatory informational purposes or regulatory purposes. And if it is determined that this information should be used for regulatory purposes for mapping, then what does this mean in regard to the floodplain management and insurance purposes? And that's all the time I have. Thank you very much. 

