See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/317008117
St. Marys Flood Resiliency Project

Technical Report - May 2017

CITATIONS READS

0 302
7 authors, including:
r Jill Gambill Chas Hopkinson
University of Georgia s’ University of Georgia
6 PUBLICATIONS 16 CITATIONS 160 PUBLICATIONS 10,410 CITATIONS

SEE PROFILE SEE PROFILE

Jason M. Evans

Stetson University

87 PUBLICATIONS 983 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

roject  lONg-term ecological research View project

roject  EStuarine biogeochemistry View project

All content following this page was uploaded by Jason M. Evans on 01 September 2017.

The user has requested enhancement of the downloaded file.

ResearchGate


https://www.researchgate.net/publication/317008117_St_Marys_Flood_Resiliency_Project?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/317008117_St_Marys_Flood_Resiliency_Project?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/long-term-ecological-research?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Estuarine-biogeochemistry?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jill_Gambill?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jill_Gambill?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Georgia?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jill_Gambill?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Chas_Hopkinson?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Chas_Hopkinson?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Georgia?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Chas_Hopkinson?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Evans4?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Evans4?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Stetson_University?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Evans4?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jason_Evans4?enrichId=rgreq-fbb4ae985fa697224fafd49b7d4ab1e8-XXX&enrichSource=Y292ZXJQYWdlOzMxNzAwODExNztBUzo1MzM4MTkxNTUxMjgzMjBAMTUwNDI4MzgxMjc0Ng%3D%3D&el=1_x_10&_esc=publicationCoverPdf

St. Marys
Flood Resiliency
Project

Funded by the National Sea Grant Program
Administered by the National Oceanic and Atmospheric

Administration (NOAA), Sea Grant conducts research,
outreach and education in 33 coastal and Great Lakes states.

FINAL REPORT MAY 2017



A Marine Extension and V
Georgia Sea Grant S
&Y. UNIVERSITY OF GEORGIA ed m“t

=4

THE INSTITUTE FOR Carl Vinson
WATER AND ENVIRONMENTAL Institute of Government

RESILIENCE ) UNIVERSITY OF GEORGIA
STETSONUNIVERSITY

m UNIVERSITY OF Lamar Dodd School of Art

GEORGIA UNIVERSITY OF GEORGIA
oy College of O

Environment + Design




ST. MARYS, GEORGIA

ST. MARYS FLOOD
RESILIENCY PROJECT

FINAL REPORT
May 2017

Authors:

Jill Gambill, Madeleine Russell, Kelly Spratt,
Jessica Whitehead, Mariana Alfonso,
Charles S. Hopkinson, Jason M. Evans

FUNDED BY THE NATIONAL
SEA GRANT COLLEGE PROGRAM

Administered by the National Oceanic and Atmospheric
Administration (NOAA), Sea Grant conducts research,
outreach and education in 33 coastal and Great Lakes states.



Executive Summary

Since 2013, the City of St. Marys has collaborated with Georgia Sea Grant, the University

of Georgia, Stetson University and North Carolina Sea Grant to engage in flood resiliency

planning. The historic, low-lying community has already experienced approximately nine

inches of sea-level rise since 1897, and this trend is expected to accelerate in the future.

This project has paired local knowledge with academic expertise to analyze risks to the

City’s infrastructure and provide initial recommendations to manage flooding risks over

the next 50 years. A model for other communities, this effort has grown to include other

cities and counties throughout the U.S. southeast Atlantic region.

Participatory Research to Identify and Mitigate Flood Hazards
The project began with a series of stakeholder interviews, town hall public meetings and

facilitated discussion sessions that documented local knowledge about flood hazards

in St. Marys. This participatory engagement process was based upon the Vulnerability,
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Consequences and Adaptation Planning Scenarios (vcaps) structural
modeling approach. Results from the vcaps process were then used
to inform a series of custom geo-spatial vulnerability assessments that
analyzed current and future flood risks to property and infrastructure
under different sea-level rise scenarios.

The vcaps process and geo-spatial assessments both indicated the high
vulnerability of historic downtown St. Marys, which is located along the
banks of the St. Marys River estuary, to current and future coastal flooding.
While the most serious and acute flood risks in St. Marys are associated
with storm surges from tropical cyclones, there are increasing concerns
about more chronic flood events associated with intense rain storms that
occur at or near high tide. Detailed analysis of the City’s infrastructure
indicates that the configuration of the stormwater drainage system, which
was built many decades ago without any knowledge of long-term sea-level
rise, is a major source of flood vulnerability. This vulnerability is expected
to worsen as a direct function of sea-level rise unless the local stormwater
infrastructure system is upgraded over time. Although there are substan-
tial challenges, much of St. Marys flood vulnerability likely can be managed
with appropriate planning and investments over the next several decades.



Community Rating System

A complementary objective of this project was for Georgia Sea Grant personnel to assist
the City of St. Marys with its application to join the Federal Emergency Management
Agency’s (FEMA) Community Rating System (CRs). CRs is a voluntary FEMA program
that rewards communities for exceeding minimum floodplain management standards,
thereby improving public safety and economic stability within the community.

On May 1, 2016, St. Marys successfully joined crs with a Class 7 score. This
translates into a 15 percent reduction in National Flood Insurance Program premiums for
properties located within the Special Flood Hazard Area. In the first year following this
successful crs application, it is estimated that City residents saved over $87,000 on their
flood insurance premiums.

The unique model of Sea Grant personnel providing cRs assistance to a local govern-
ment resulted in several outcomes of local, regional and national interest.

» Documentation of public processes that educate and engage
the public about the hazards of flooding, storm surge and
sea-level rise can be used to strengthen a community’s
CRS application.

» The City of St. Marys and Camden County joined the Coastal
Georgia crs Users Group, an innovative partnership that
allows for local governments and their floodplain managers
to share best practices and lessons learned that strengthen
local flood resiliency.

» The floodplain managers of Camden County and St. Marys
have collaborated to create the state’s first Program for
Public Information (PPI1), an outreach program designed
to increase local awareness of flooding and coastal hazards.

» Georgia Sea Grant collaborated with the City of St. Marys
staff and Georgia Department of Natural Resources (DNR)
to document and calculate the amount of open space within
the city boundaries. Crs points are awarded for the amount
of open space areas that are preserved, or in the process of
becoming preserved, to their natural state.

» The City of adopted an ordinance requiring that all new
construction have two feet of freeboard. Freeboard is
elevating the lowest floor of a building, in this case houses,
by a set additional height above the National Flood Insurance
Program’s minimum height requirements. This freeboard
requirement provides added margins of safety that can
be expected to reduce damage to structures in the event
of future flooding events.
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CHAPTER 1:

Introduction

The southeastern U.S. Atlantic coast is highly vulnerable to climate-related
stressors, such as hurricanes, extreme rainfall, extreme drought and sea-level
rise. This region has also experienced exceptional growth in both population
and the built environment over the past several decades and is expected to
continue growing above the pace of other U.S. regions for the foreseeable
future. Without appropriate planning for coastal hazards, an increasing number
of people, property, infrastructure and natural systems in southeast U.S.

coastal communities are likely to become vulnerable to climate-related risks.:

An increasing body of scientific knowledge and local observations indicate that sea-
level rise is already impacting U.S. communities. Some of the most visible effects include
flooding of low-lying roads during high tide events, inland movement of saltwater ecosys-
tems and increased erosion and flooding of waterfront areas during storm events. As these
impacts and changes occur, more local governments within the coastal zone are initiating
long-term resilience planning programs to help their communities better adapt to current
and future conditions.

AN INNOVATIVE PARTNERSHIP

In 2013, St. Marys was selected through a nationwide grant competition as one of five
locations in the United States to undergo community resilience and adaptation planning.
Funded by National Oceanic and Atmospheric Administration’s (NoAA) National Sea
Grant Program, the overall project was designed to assess and make initial recommenda-
tions for addressing local vulnerability to coastal flooding and sea-level rise over a 50-year
horizon. Formal partners in this project included the City of St. Marys, Georgia Sea Grant,
the University of Georgia, Stetson University and North Carolina Sea Grant. Additional
technical assistance and collaboration was also provided by the St. Marys EarthKeepers,
Camden County, Georgia Department of Natural Resources, Coastal Regional Commission
of Georgia and Ecological Planning Group, LLC. Students and faculty from the University
of Georgia's Lamar Dodd School of Art and the College of Environment and Design also
contributed to project outreach and implementation.

INTRODUCTION | 5



The St. Marys
EarthKeepers built
bridges between
City government and
Georgia Sea Grant
researchers to
develop this
project’s focus,
methodology

and goals.

Conversations forming this collaboration began in February 2013, when the St.
Marys EarthKeepers organized a public seminar on local vulnerabilities to sea-level rise.
This event featured speakers from Georgia Sea Grant and attracted approximately 100
members of the local community, including several elected officials and local government
staff. From these initial discussions, the St. Marys EarthKeepers built bridges between City
government and Georgia Sea Grant researchers to develop this project’s focus, methodol-
ogy and goals.

The methods for the St. Marys project were partially modeled after an ongoing sea-level
rise adaptation project implemented by Georgia Sea Grant in the City of Tybee Island.’
However, discussions with personnel from North Carolina Sea Grant indicated the
potential for synergies in expertise among the two Sea Grant programs if a collaborative
project was developed and implemented in communities within both states. Accordingly,
the overall project was designed to include concurrent development of a flood resilience
planning process in Hyde County, North Carolina, using similar methods as those utilized
in St. Marys. Under this project design, North Carolina Sea Grant researchers led the
implementation of stakeholder engagement through the Vulnerabilities, Consequences
and Adaptations Planning Scenario (vcaPs) process, while Georgia Sea Grant research-
ers provided geo-spatial modeling of flood hazards. Both Sea Grant programs collabo-
rated to provide targeted assistance to the local governments for the purpose of improving
Community Rating System (CRs) scores, thereby enhancing flood resilience and lowering
local flood insurance premiums as set by the National Flood Insurance Program (NFIP).
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A RESILIENT ST. MARYS

In the context of local planning, resilience means the ability of a community to absorb or

bounce back from a natural or man-made event with minimal impact and damage. This
planning effort investigated how to make St. Marys more resilient to the climate-related
hazards of flooding, storm surge and sea-level rise.

Planning for coastal hazards is necessary in order to:

DEFINITIONS:

Hazard: Natural or man-made event

with potential to damage communities,

» Maintain the quality of life ecosystems, buildings and infrastructure.
Vulnerability: Resources at risk from

the damaging effects of a natural or

» Decrease disruption of commerce man-made disaster.

» Ensure the safety of residents and visitors

» Reduce the loss of property

» Protect the history of the community

Resilience: Ability to bounce back from or
cope with a hazard event with minimum
impact and damage.

» Minimize threats to public health Adaptation: Actions taken to help commu-
nities avoid, manage or reduce conse-
quences of actual or expected hazards.

» Aid decision-making, such as prioritizing,
budgeting, investment and development

REPORT OVERVIEW

Following this introduction, the remainder of this report is organized into five chapters.
Chapter 2 provides a general overview St. Marys’ vulnerability to flooding and sea-level
rise, describing drivers and trends of hydrological changes and coastal hazards affecting the
community. Chapter 3, Community Outreach and Engagement, provides a specific history

of the public participation processes used to inform the planning effort in St. Marys. This

includes an analysis of stressors, impacts, barriers and innovative strategies to address
flooding in St. Marys. Chapter 4, Cost-Benefit Assessment of Adaptation Options, describes
flood risk calculations and associated benefit-cost analyses of potential adaptation actions.
Chapter 5, Community Rating System, concludes the report by describing efforts in
St. Marys and other coastal Georgia communities to reduce flood insurance rates through
participation in FEMA’s Community Rating System.

1 Hauer, M. E., J. M. Evans, and D. R. Mishra. 2016. Millions projected to be at risk from sea-level rise in the continental United States.
Nature Climate Change DOI:10:10.1038/nclimate2961.

2 Nicholls, R.J. 2011. Planning for the impacts of sea level rise. Oceanography 24:142-155. Hinkell, J., D. Lincke, A.T. Vafeidas,
M. Perrette, R.J. Nicholls, R.S.J. Tol, B. Marzeon, X. Fettweis, C. lonescu, and A. Levermann. 2014. Coastal flood damage and
adaptation costs under 21st century sea-level rise. PNAS 111:3292-3297.

3 Evans, J. M., J. Gambill, R .J. McDowell, P. W. Prichard, and C. S. Hopkinson. 2016. Tybee Island Sea-Level Rise Adaptation Plan.
Athens: Georgia Sea Grant. DOI: 10.13140/RG.2.1.3825.9604/1.
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CHAPTER 2:

Coastal Hazards in St. Marys

St. Marys, located in Camden County, is coastal Georgia’s

southernmost city ricure 2.). Separated from Florida by the

St. Marys River, initial settlement of St. Marys began in 1/87

and the City was incorporated in 1802. The community is home

to valuable historical assets, including antebellum homes,

churches, cemeteries and other important sites that span over

two centuries of American history.

As of the 2010 U.S. Census, the City of St. Marys covered an area of roughly 22.51 square

miles and was home to approximately 18,000 residents. St. Marys is perhaps best known

as the gateway to Cumberland Island, Georgia’s largest and southernmost barrier island.

Designated by Congress in 1972 as a national seashore, most of Cumberland Island is

owned and managed by the National Park Service. A passenger ferry to Cumberland Island

departs from downtown St. Marys, which contributes to the City’s popularity as a tourist

destination. St. Marys is also located adjacent to the Kings Bay Naval Submarine Base.

8 ST. MARYS FLOOD RESILIENCY PROJECT // MAY 2017

FLOODING IN ST. MARYS

Records from the Noaa tide gauge at Fernandina Beach, FL,

located just a few miles south of St. Marys, show a daily tide range
of approximately 6.6 feet. During full moon spring tide cycles, the
tide range can increase to almost g feet between high and low tides.
While these relatively large tidal amplitudes help to support the
very extensive and highly productive marshlands found through-
out coastal Georgia, they can also bring about enhanced flood
risks when major rainfall or storm surge events co-occur with a
high tide cycle.

St. Marys is vulnerable to three types of flooding: coastal
flooding, shallow flooding and riverine flooding from the St. Marys
River. Coastal flooding includes storm surge and saltwater inun-
dation from extreme high tides. Shallow flooding occurs mostly in
the spring and summer and is due to heavy rainfalls that cannot be
effectively drained by the local stormwater infrastructure. Strong
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Approximately
62% of St. Marys
s designated as

a Special Flood
Hazard Area by the
Federal Emergency
Management
Agency (FEMA).

FIGURE 2.2: FEMA FLOODPLAIN CATEGO-
RIES IN THE CITY OF ST. MARYS. THE FEMA

easterly winds and high tides can increase the severity of shallow flooding, as high waters
in the tidal St. Marys River effectively reduce the stormwater drainage potential. Riverine
floods are associated with large amounts of rainfall throughout the entire St. Marys River
watershed, which extends upstream to the eastern portions of the Okefenokee Swamp,
that eventually drain downstream through the lower St. Marys River. Due to these flood
risks, approximately 62% of St. Marys is designated as a Special Flood Hazard Area by the
Federal Emergency Management Agency (FEMA).* Figure 2.2 provides a visual represen-
tation of the amount of the City’s land located within and outside of the FEMA designated
floodplain.

Although these hazards are an inherent feature of the coastal zone, the high quality
of life and natural beauty of Georgia’s coastal region is attracting more and more people
from around the country. Coastal Georgia experienced an 82 percent increase in popu-
lation from 1960-2010,> while St. Marys specifically experienced a 21.2 percent popula-
tion increase 2000 to 2014.° "Looking forward, this trend appears to be accelerating. For
example, a recent study projects a 62 percent population growth in the state’s six coastal
counties by 2050 and further suggests that sea-level rise would put approximately 93,000
to 178,000 people in coastal Georgia at risk of daily tidal flooding impacts by 2100.°
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HURRICANES AND STORM SURGES

Storm surge is defined by the National Hurricane Center as “an abnormal rise in sea

level accompanying a hurricane or other intense storm.”® It is well understood that much
of coastal Georgia and broader southeast United States is highly vulnerable to coastal
flooding, both from extreme rainfall events and tidal storm surges.'® Much of this vul-
nerability is due to the region’s low coastal elevations, as shallow water tables and very low
slopes within the landscape prevent rapid drainage in the event of large rainfall events.
Additional factors such as the concave configuration of the Georgia bight, the very large
and shallow coastal shelf and high local tidal amplitude also create the potential for very
large storm surges within coastal Georgia. Storm surges in excess of 30 feet above normal
tidal levels, which could in some areas travel up to 30 miles inland, are possible in the case
of an extremely large and powerful hurricane making a direct landfall along the Georgia
coast.'!

The relative infrequency of hurricane strikes in coastal Georgia since the beginning
of the 20t century has led to some public perception that the region is unlikely to expe-
rience major hurricane impacts.'? It is important to stress that historical records do not
support this perception, as it is well-documented that coastal Georgia experienced at least
six direct hits from major hurricanes during the 19t century."? Several of these 19t century
storms produced large and destructive storm surges, resulting in many destroyed build-
ings, severely damaged agricultural fields and major loss of human life. Geologic records
further show that the Georgia coast has been regularly impacted by large hurricanes over
the past several thousand years."*

On October 7, 2016, the passing of Hurricane Matthew just off coastalal Georgia resulted
in significant coastal flooding and wind damage within St. Marys. Fortunately, Hurricane
Matthew did not make direct landfall near St. Marys, and the peak storm surge did not
correspond with a high tide, both of which mitigated the storm’s flood effects within the
City. Nevertheless, the nearby Noaa tide gauge at Fernandina Beach, FL, recorded a peak
tide level of 6.91 feet (NAVD88), or 4.17 feet above mean higher high water (MmHHEW; the
height of an average daily high tide), during Hurricane Matthew. This storm surge was
the second highest water level recorded at Fernandina
Beach since the tide gauge was originally installed F
in 1897. The only larger storm surge event within the il
local tide gauge record was associated with a large
hurricane that made a direct strike at Cumberland
Island on October 2, 1898. This 1898 storm produced
a peak water level of 9.65 feet (NAVD8S8), or 6.91 feet
above MHHW, at Fernandina Beach. Other storm surge
events of note within the Fernandina Beach tide gauge
record include the 1944 Cuba-Florida hurricane (peak
water level of 6.48 feet above NAVD88 on October 19,
1944), Hurricane Dora (peak water level of 6.68 feet
above NAVD88 on September 9, 1964) and Hurricane
Frances (peak water level of 5.50 feet above NAVD88 on
September 27, 2004)."°

The Georgia Bight
and high local tidal
amplitude create
the potential for
very large storm
surges within
coastal Georgia.
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SEA-LEVEL RISE

The full dataset record from the Fernandina Beach tide gauge indicates a long-term sea-
level rise of approximately nine inches since 1897. This amounts to a local trend of about

8.1 inches in sea-level rise over the course of a 100-year period (Figure 2.3). This sea-level
rise trend is expected to accelerate over the next several decades. Recent NOAA projections
suggest a minimum sea-level rise of eight inches by the year 2100 if global efforts to reduce
greenhouse gases prove effective and climate sensitivity is low. However, up to 6.6 feet of
sea-level rise by 2100 is possible if polar ice caps begin a large-scale melt event similar
to those observed at the end of the last ice age.'® Many scientists and planners in coastal
Georgia suggest that local governments should prepare for a scenario of approximately
3.3 feet of sea-level rise by 2100."” Figure 2.4 summarizes the range of sea-level rise scenar-
ios through 2100 as projected by NoaA.

NOAA scientists have found that sea-level rise is increasing the amount of “nuisance”
or “sunny-day” tidal flooding events that are occurring in coastal communities across the
United States.® Such nuisance floods occur during regular high tide events and are not
associated with major rainfall events or storm surges. Direct impacts of these nuisance
flood events can include tidal infiltration into wastewater systems, saltwater flooding
of roads and yards and temporary economic disruption within affected communities.
Extreme high tide events also are known to infiltrate into stormwater infrastructure
systems, resulting in loss of drainage capacity that can result in further flooding with the
co-occurrence of even moderate rainfall events (Figure 2.5).

Sea Level Rise at
Fernandina Beach, FL
TIDE GAUGE DATA 1897-2015

FEET ABOVE 1992
MEAN SEA LEVEL

LOCAL TREND:
APPROX.

8.1 INCHES RISE
OVER 100 YEARS

:1898 :1909 11921 11933 :1944 :1956 :1968 11979 11991 :2003

FIGURE 2.3
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At the Fernandina Beach tide gauge, NoAA has defined the nuisance flooding threshold
as an event exceeding 4.68 feet above NAVD88 (1.94 feet above MHHW). In 2015, a total of
seven nuisance flooding events were observed at the Fernandina Beach tide gauge, which
was the highest amount for any year on record since the installation of the tide gauge in
1897. Many other tide gauges throughout the southeast United States also showed a record
amount of nuisance flood events in 2015. It is generally believed that long-term sea-level
rise combined with the occurrence of strong El Nino climate conditions were responsible
for the increased number of nuisance flood events observed at Fernandina Beach and
other tide gauges in 2015."

In addition to the frequency and severity of nuisance tidal flooding, sea-level rise has
the effect of increasing the height of storm surges. For example, the storm surge expe-
rienced as an effect of Hurricane Matthew was at least eight inches higher than would
have occurred as a result of a similar storm affecting St. Marys approximately 100 years
ago. To put another way, without sea-level rise, the storm surge from Hurricane Matthew
would have been somewhat lower than what was experienced from Hurricane Dora in
1964, instead of a few inches higher. These differences in water height can translate into
significant differences in the extent and amount of flood damages experienced by affected
homes and businesses.

FIGURE 2.4: BOX ON SEA-LEVELS
AND GLOBAL CLIMATE CHANGE
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FIGURE 2.5: STAGES OF STORMWATER DRAINAGE FAILURE DUE TO SEA-LEVEL RISE.
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CHAPTER 3:

Community Outreach and Engagement

Initial conversations that led to this planning effort took place during a two-hour
seminar and public discussion about the City’s vulnerability to sea-level rise, hosted
by the St. Marys EarthKeepers, on February 28, 2013. Faculty and staff from Georgia
Sea Grant gave a series of presentations about sea-level rise science in the context of
the Georgia coast, as well as preliminary hazard and vulnerability analyses specific to
infrastructure and property in St. Marys. These analyses were tailored to a range of
sea-level rise scenarios that could be reasonably expected over the next 30 years. The
presentations were followed by an open-ended audience question and answer period.
The St. Marys Flood Resiliency Project began with a participatory framework previously
implemented in Tybee Island and other southeastern communities planning for flood
hazards. The project endeavored to capture local, first-hand perspectives on the challenges
and opportunities of addressing coastal hazards. This entailed partnering with the City
and community as equal participants in the research and planning process. The planning

process also utilized multidisciplinary perspectives in order to approach research and
public engagement efforts from diverse viewpoints.

PUBLIC INPUT

A key component of the project was extensive public input that included in-depth inter-

views, a town hall meeting, extensive conversations with city department leaders and a
two-day brainstorming meetings with a stakeholder advisory committee. The interviews
and public meetings helped to locate places that are vulnerable to flooding. The facilitated
discussions further identified which vulnerable assets are most valued or critical to the
community’s wellbeing and potential adaptation actions to explore.

To better understand the opportunities and challenges of resilience planning in St.
Marys, the project team gathered feedback and on-the-ground insights from constitu-
ents, elected officials and community leaders. A series of 20 in-depth interviews were
conducted with government officials and other knowledgeable members of the St. Marys
community from February-March 2014. These interviews aimed to capture common local
concerns and observations associated with flooding and other climate hazards. Following
this interview process, the project team hosted a public Town Hall meeting on March 19,
2014, to collect additional input on local vulnerabilities.
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Environmental

Many residents
expressed that
nor'easters are more
of a concern than
hurricanes, as well
as beliefs that the
city is fairly protected
from hurricanes by
the Georgia Bight.

Formal stakeholder discussion sessions were conducted over the course of two days
(March 20-21, 2014) with public officials and members of the community known to
have extensive expertise about local flooding issues. These stakeholder sessions utilized
the Vulnerability, Consequences and Adaptation Planning Scenarios (vcaps) structural
modeling approach, with the specific intention of examining how flood risk translates into
social, economic, health and other consequences in St. Marys. The group also identified
potential strategies for preventing or responding to these impacts.

What the project team found based upon local feedback was concern about the storm-
water and wastewater treatment systems and property vulnerability, especially historic
structures. Participants also identified specific locations of concern, such as the historic
downtown area and Point Peter. Many residents expressed that noreasters are more of a
concern than hurricanes, as well as beliefs that the city is fairly protected from hurricanes
by the Georgia Bight. Co-producing knowledge with the local community provided the
project team with an opportunity to facilitate a more comprehensive planning process, as
well as identify where additional educational efforts would be best served.
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INTERVIEWS

In February and March 2014, the project team conducted 20 one-hour interviews with key

stakeholders with knowledge about local flooding issues. These interviews endeavored to
gain insight into the local concerns and priorities in relation to flooding. The confidential
conversations explored local opinions on how weather and climate hazards might affect
planning processes and how local governments are able to respond. This included identi-
tying places most vulnerable to flooding and past efforts to respond to these threats. The
interviews also touched on livelihood impacts, barriers to taking action and interview-
ees' feelings about their own abilities to contribute to the community’s decision-making
process.

The project team then conducted qualitative data analysis of the transcribed interviews
using NVivo software to capture insights and patterns within the text (Figure 3.1). This
analysis revealed that interviewees identified the following areas as vulnerable to flooding
and that are considered important by residents and members of the community:

» DOWNTOWN ST. MARYS Downtown St. Marys contains historic
properties that are already vulnerable and

» POINT PETER Site of a housing development, as well as the
archaeological ruins and marker of a U.S. Army post estab-
lished in 1795. The battery experienced the last invasion
and occupation by foreign troops of the U.S. mainland,
which occurred as part of the War of 1812.

» HOUSING According to 2014 U.S. Census data, the City of St.
Marys contains over 7,400 housing units with a median value
of $166,000. Approximately, 11 percent of these properties

are within the flood hazard area, including many of the r L U U U l r \
-

City’s historical structures.

The analysis also revealed public perceptions that noreasters pose
a significant risk to St. Marys, as well as that the Georgia Bight shields
St. Marys from hurricanes. Research indicates that the latter sentiment
is not accurate, which indicated a need for further analysis and edu-
cational outreach to help shift public perceptions of the risk for future
hurricanes in the area and potential impacts and damages that could
affect the region in the future.

The anonymous results of the interviews were used to develop a
series of meetings with planning officials and additional key stake-
holders to diagram the environmental impacts of flooding hazards and
potential responses, collaboratively building scenarios of how changes
in zoning and ordinance might affect St. Marys’ resilience to weather

FIGURE 3.1: TOP 15 WORDS MOST MENTIONED IN
and climate hazards. ST MARYS INTERVIEWS
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SEA GRANT TOWN HALL MEETING

On March 19, 2014, St. Marys residents and municipal leaders attended a Sea Grant Town
Hall Meeting to learn about resilience planning efforts and to share feedback on issues

related to flooding, sea-level rise and storm surge.

The public meeting included summaries of the plan by researchers from Georgia Sea
Grant, uga Carl Vinson Institute of Government, uGa Marine Extension and North
Carolina Sea Grant. Attendees had the opportunity to ask questions and offer comments.
They also provided input into the plan’s development by providing feedback through

clicker voting keypads.

Results of key questions included in the audience polling at the Sea Grant Town Hall

meeting:

What is the biggest
obstacle for taking
action on flood issues?

of respondents answered
lack of knowledge

SOMETIMES URGENT

How urgent do you think it is to begin
addressing sea-level rise in St. Marys?

0%

23%
23%

URGENT
NOT URGENT
of respondents think
collaboration with
Camden County is most
important for helping
flooding issues

DOWNTOWN

POINT PETER

US 40 & BRIDGE

OTHER

What area in St. Marys do you believe

is most vulnerable to flooding?

72%

21%
3%

3%

SUMMER
THUNDERSTORM

TROPICAL STORM

WINTER STORM

OTHER
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What weather events have created
the worst flooding situations you
have seen in St. Marys?

3%

81%

3%



How urgent do you think
it is to begin addressing
sea- level rise in St. Marys?

of respondents answered
very urgent

LACK OF AGREEMENT
ABOUT PROBLEM

LACK OF AUTHORITY

LACK OF AGREEMENT
ABOUT WHAT TO DO

LACK OF KNOWLEDGE

LACK OF MONEY

What is the biggest obstacle for
taking action on flood issues?

0%
0%
0%
0%

CAMDEN COUNTY

CIVIC ORGANIZATIONS

FEDERAL GOVERNMENT

STATE GOVERNMENT

What collaborations do you think are
most important for helping St. Marys
address flooding issues?

0%

of respondents think
historic downtown
is most vulnerable
to flooding

of respondents think
winter storms are
creating the worst

flooding in St. Marys
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FACILITATED DISCUSSIONS ON FLOOD VULNERABILITY

The Vulnerability Consequences and Adaptation Planning Scenarios (VCAPS) process was

developed by the Social and Environmental Research Institute, the Carolinas Integrated
Sciences and Assessments Center at the University of South Carolina, and the South
Carolina Sea Grant Consortium.*

To date, vcaPps has been used to explore hazard mitigation and climate adaptation in
coastal communities in North Carolina, South Carolina and Georgia. vcAPs is a facilitated
participatory process based in the causal structure of hazards and vulnerability assessment.
The specific purpose of VCAPS is to assist communities in diagramming the outcomes and
consequences of climate stressors on aspects of municipal management. Real-time pro-
jection of a diagram documenting the group conversation assists community members
with discussion of potential adaptation and response options that public and private
entities may implement, while also facilitating consideration of positive outcomes as well
as potential negative consequences of interventions.

Participants decided to categorize flooding occurrences as either episodic (heavy rain-
storms, upstream flooding, storm surges and category 1 hurricanes) or long-term events
(rise in the water table and sea-level rise), evaluating their effects on three important issues:

@ Stormwater infrastructure;
@ Wastewater treatment infrastructure;

© Managing risks to private properties.

Additionally, the group prioritized the issue of emergency management planning;
however, because the City of St. Marys and Camden County are currently addressing this
topic through ongoing Hazard Mitigation Plan updates, a decision was made to focus the
discussion on flood planning in relation to stormwater, wastewater and private property
concerns. These ideas, generated by St. Marys participants, are summarized in the follow-
ing sections.

DR. JESSICA WHITEHEAD USES A DIAGRAMMING TOOL
TO CAPTURE DISCUSSION ON FLOOD VULNERABILITY
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Scenario 1: Stormwater and Wastewater Treatment Planning
Vulnerability discussions indicated that episodic and long-term flooding can potentially
impact both stormwater and wastewater management (Figure 3.2). Although stormwater
and wastewater are distinct management concerns, it was decided that both issues must
be considered simultaneously in St. Marys. Failures in the drainage and retention of
stormwater during flood events could lead to excess water in wastewater systems, thus
overloading treatment plants and potentially causing wastewater spills.

Participants identified two major outcomes of episodic flooding in St. Marys. The first
outcome relates to water quality. Water flowing over impervious surfaces and developed
areas can cause runoff. This runoff has increased volumes and velocities in comparison
to water flowing over a natural or vegetated landscape. Runoff often picks up and trans-
ports sediment and other nonpoint source pollution as it moves over impervious surfaces,
reducing water quality.

Water can also collect in stormwater retention ponds. When capacity is reached,
overflow may occur. This overflow could result in flooding, which can cause property
damage. The resulting flow into marshes carries sediments and contaminants that reduce
water quality. Water may also sit in ponds for days, and this sitting water could create
health problems. Participants additionally expressed concerns about possible wastewater
overflows from treatment plants during flood events that could impact water quality and
become a health hazard.

The second major outcome from episodic flooding discussed was power
outages, which could affect both wastewater treatment plants and lift
stations. The occurrence of flooding at non-functional plants and stations
could lead to sewage spills and water contamination, resulting in health
hazards and heavy fines for the City.

The group noted several public and private sector actions that could
reduce the negative consequences of flooding on stormwater and waste-
water management in St. Marys. The City’s drainage capacity could be
increased by cleaning ditches more frequently, planting more vegetation
and using permeable pavement. Other suggestions included educating the
public on the effects of littering and stormwater retention laws, as well as
improving litter law enforcement. Comments were made concerning the
need to educate homeowners who commonly uncover sewer drains as a
way of reducing flooding on their properties.

To reduce the negative effects of power outages, participants discussed
flood-proofing lift stations and strategically placing generators for back up.
They also discussed raising lift stations to reduce flood risks and partner-
ing with the Naval Base to interconnect wastewater systems.

Failures in the
drainage and
retention of
stormwater during
flood events could
lead to excess
water in wastewater
systems.
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22 ST. MARYS FLOOD RESILIENCY PROJECT // MAY 2017



St M requires new
structure elevations
2ft above BFE

Property values
(increase) after raising

Houses may not
breathe properly

Document with
photograph

Alter historic preservation
attitudes to accept flood-
proofing modifications

Flexibility with
preservation laws

Exemptions for
floodproofing

Raised using historical
materials

Remove groundfloor
Avoid insulation

v
®

Change historic
nature of structure

VCAPS Diagram of Stakeholder Concerns
About Stormwater and Wastewater Planning

Height regulations
Base flood ordinance
Educate about risk

Raise existing
structure above BFE

Other floodproofing
as appropriate for
structure

!

Private structures
damaged

Coordination with DNR
historic ordinance

-

Look at other cities

FEMA exemptions for
historic structures not
codified

Education public about
how to respond to flood

Apply for FEMA
pre-disaster funds

Personal responsibility
for homeowners

Purchase flood
insurance

Insurance industry
educate

6o .

Wood floor buckles
Dry wall destruction
Contents damaged

Insulation wet

}

Apply for emergency
FEMA funds

Potential for over-
whelming public

River flood (mud)
Surge (cleaner)

Expense to
homeowner

Program goes bust

Historic buildings
damaged

+ T~
o

Historic if >50 years old

Private or public
ownership

Condition of structure
before flood: mold, rot,
infestation, abandon-
ment, wood age

Costs to repair

>

./

Historic buildings
destroyed

$
[

Costs to repair

Availability of historic
materials to rebuild

® >

Historic properties
abandoned

LEGEND

®

Management

Concern

Public Public

Actions Actions
Private Private
Actions Actions

v v
y —

Hazard
Stressor

v v
o o

Contextual
Factors

Outcomes

Factors

Contextual

Public
Actions

Private
Actions

v

_>.

Consequences

v
[ ]

Contextual
Factors

City process for identifying
derelict

City takes a lien when
property owner is not found

Make “Code Red”mandatory

v
®

Some people don't raise
Derelict structures

4
[
Debris in yards

f

Loss of property
value

Enforcing codes Loss of tourism
revenue

/:

Reduced quality
of life, morale

Lost historic character

[
Legacy for future
v
[

Study which roads
are vulnerable

Embrace being
proactive for long-term

COMMUNITY OUTREACH AND ENGAGEMENT | 23



Scenario 2: Managing Risks To Properties

In the second session, the group discussed the impacts of episodic flooding and long-term
flood conditions on properties (Figure 3.3). Participants identified that surface water runoff
is currently the most common cause of flooding, and, consequentially, water damage to
buildings. Additionally, the group mentioned that wind damage could leave buildings vul-
nerable to rainfall during storm events, which could lead to properties experiencing water
damage.

Private property damage generates expenses to home and business owners. Extensive
damage could cause property loss and lead to derelict structures. Participants expressed
significant concern over the historic character of the City and the protection of historic
properties. Damage to such structures could result in the abandonment of property due
to the extensive financial burden of restoration, as well as the potential for property loss.
As a historic City, the loss of historic properties could lead to loss of character, and, conse-
quentially, loss of tourism. In return, abandonment and loss of property could reduce the
quality of life and the morale of the community and also render the City unattractive to
potential future investors.

When focusing on the long-term flood risks and the impacts to properties, participants
discussed how erosion affects properties along waterways. Erosion currently occurs as a
result of water movement caused mainly by waves during storms and by boats. However,
as sea levels rise, there is concern that erosion will increase, leading to a reduction in
property size and jeopardizing built structures. Additionally, rising water and inundation
could impact the City’s waterfront park, and saltwater intrusion could kill yards.

The group noted strategies that could be used to reduce the risks of property damage,
such as stipulating height regulations and educating property owners on how to protect
buildings and properties. Discussions also pointed to the possibility of raising buildings
and educating the population on the benefits of such measures
in the reduction of flood insurance premiums. However, there

“Ninety percent of the

were concerns that property owners might become over-

historic structures in our whelmed and that additional regulations and costs could
historic district have their potentially inhibit people from moving to St. Marys and/or
investing in the City.

lowest floor elevation From a historic standpoint, the group discussed con-
located below the current straints currently in place for adapting historic buildings and
100_ye ar flood elevation.” suggested the revision of codes pertaining to such structures,

which would allow property owners to flood-proof their
WILLIAM DELOUGHY,

FORMER ST. MARYS MAYOR historic properties. Alternatively, the group discussed taking

pictures of existing historic landmarks, as a way of registering

their existence and preserving the memory of properties that
could be lost in future flood events. When discussing the waterfront park, participants
suggested looking at solutions used by the National Parks Service for similar properties as
a way of deciding upon future actions.
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CHAPTER 4:

Flood Vulnerability Assessment

Following the vcaps scenario-building exercises, a technical flooding
vulnerability assessment, including consideration of future hydro-
logic conditions associated with sea-level rise, was conducted for
the City of St. Marys. This vulnerability assessment was developed
through integration of various datasets collected and analyzed
through geographic information system (ais) methods, most of which
were implemented with esri’'s Arc ais 10.2.2 software platform.

Public assets that were assessed for current and future flood vulnerability in the City of St.
Marys include roads, police stations, fire stations, schools, wastewater treatment facilities,
and stormwater infrastructure. Specific vulnerability assessment results for these public
facilities are provided in this report. Private buildings and associated property were also
assessed for current and future flood vulnerability. Vulnerability assessment results for
private property are pooled to a City-wide scale. Base flood heights for 10-year, 50-year,
100-year, and 500-year storm events under current conditions were based upon Flood
Insurance Rate Maps (FIRMs) as defined through the Federal Emergency Management
Agency’s 2005 Flood Insurance Study for Camden County.'

Various sea-level rise scenarios were added onto these currently defined flood heights
to assess future flood vulnerability.

DATASET INVENTORY

A variety of Gis datasets, as collected from governmental agency sources, were used to

develop the flood vulnerability assessment for the City of St. Marys (Table 4.1). For consis-
tency of analysis, all original datasets were transformed into the Georgia East (FIPS 1001)
State Plane projected coordinate system, as referenced to the North American Datum of
1983 (NAD83) and incorporating the National Adjustment of 2011 (NA2o11).
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ORIGINAL DATASET
DESCRIPTION FILE NAME SOURCE

Digital Elevation Model
(Raster)

Digital Flood Insurance Rate
Map (DFIRM) (Polygon)

Property Parcels with 2013
valuations (Geodatabase)

Roads (Geodatabase)
Schools (Point)

Fire and Police Stations
(Points)

Building Footprints (Polygon)
Stormwater infrastructure
(Geodatabase)

Wastewater treatment plants
(Point)

City limits for St. Marys
(Polygon)

ELEVATION

CamdenDEM tif

s_fld_haz_arshp

(For Flood Insurance Study
13039, Camden County, GA)
Camden_2013.gdb
Roads.mdb

Schools.shp

Fire_Police_stations.shp

Buildings.shp

StormWaterCollection
System.mdb

WWTP.shp

St_Marys.shp

Coastal Regional Commission
of Georgia, as derived from
LiDAR points obtained with
the 2010 Coastal Georgia
Elevation Project

Federal Emergency
Management Agency

Camden County
Tax Assessor's Office

City of St. Marys
City of St. Marys
City of St. Marys

Coastal Regional
Commission of Georgia

City of St. Marys
City of St. Marys

City of St. Marys

TABLE 4.1: ORIGINAL
GEOGRAPHIC INFORMATION
SYSTEM (GIS) DATASET LIST

A digital elevation model (DEM) of the City of St. Marys and nearby areas of surrounding
Camden County is shown in Figure 4.1. This DEM is derived from Light Detection and
Ranging (LiDAR) points collected through the 2010 Coastal Georgia Elevation Project and
is vertically referenced to the North American Vertical Datum of 1988 (NavD88). Tide
ranges and tidal elevation datums for coastal waters in and around the City of St. Marys
closely match those recorded at Noaa tide gauge #8720030, located in nearby Fernandina
Beach, FL (Figure 4.2). Current elevation datums for the Fernandina Beach tide gauge
are based upon the 1992 National Tidal Datum Epoch, which includes water levels from
1983-2001.

The lowest areas of St. Marys are composed of undeveloped tidal saltwater creeks and
marshes, which have elevations that are below or just above the North American Vertical
Datum of 1988 (NavD88). The developed portions of St. Marys are located on elevations
that range between approximately 5 feet and 35 feet above NaAvD88, with the lowest-lying
developed areas generally found near coastal marshes and waterways. The highest areas
of St. Marys, at over 60 feet above NAVD88, are located on a fill mound just east of waste
ponds associated with the former Durango-Georgia paper mill.
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FIGURE 4.1: ELEVATION
MAP OF ST. MARYS, GA,
AND VICINITY

Florida

Sources: Esri, DigitalGlobe, GeoEye, i-cubed, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS
User Community

Datums for 8720030
Fernandina Beach, FL
ALL FIGURES IN FEET RELATIVE TO STATION DATUM

FIGURE 4.2: TIDAL DATUMS FOR FERNANDINA BEACH,
FL. DATUMS REFERRED TO IN THIS REPORT INCLUDE
MEAN HIGHER HIGH WATER (MHHW), NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVD88), MEAN SEA LEVEL
(MSL), AND MEAN LOWER LOW WATER (MLLW). THE DIF-
FERENCE BETWEEN MHHW AND MLLW, OR THE AVERAGE
HIGHEST HIGH TIDE AND AVERAGE LOWEST LOW TIDE
EACH DAY, IS REFERRED TO AS THE GREAT DIURNAL
RANGE (GT). IMAGE ADAPTED FROM https://tidesand
currents.noaa.gov/datums.html?id=8720030
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SEA-LEVEL RISE AND FLOOD VULNERABILITY THRESHOLDS

Current technical guidance from Noaa defines four scenarios of sea-level rise for use in

local planning (see Table 4.2).>? It is important to note that all future sea-level rise scenar-
ios, as developed by Noaa or other federal agencies such as the United States Army Corps
of Engineers, are each based upon a different set of technical assumptions. At this time, it
is impossible to know for sure which scenario will most closely match actual conditions
that transpire over the coming decades. Instead, it is generally recommended to use a risk-
based approach for scenario-building. Under such as risk-based approach, higher toler-
ance for risk is equated to use of a lower sea-level rise scenario, while lower tolerance for
risk entails use of a higher sea-level rise scenario.”

The Low scenario assumes that future global warming and climate change will be
minimal through 2100. For the City of St. Marys, this scenario would entail a straight con-
tinuation of the linear trend of sea-level rise already observed at Fernandina Beach since
the installation of the tide gauge in 1897. Use of the Low scenario is only recommended for
low-value infrastructure that can be readily moved, may be easily replaced, and would not
be cause for much societal concern if flooded. It could be appropriate to use the Low sea-
level rise scenario when siting a low-cost storage building that contains easily replaceable
materials and has an expected life-cycle of less than 25-years.

The Intermediate Low scenario assumes some amplification of sea-level rise in the twen-
ty-first century due to thermal expansion of oceans and continued ice melt in Greenland,
Antarctica, and mountain glaciers. Empirical support for this amplified sea-level rise is
suggested by the higher rate (0.126 in/yr) of sea-level rise recorded since 1992 by satellite
altimetry as compared to the rate (0.067 in/yr) calculated by integration of the global tide
gauge data record before 1992.>* The Intermediate Low scenario is the minimum rate of
sea-level rise recommended for most regular planning purposes.

The Intermediate High scenario assumes an increasing rate of sea-level rise beyond
that observed by historical satellite altimetry, primarily due to an increased rate of ice sheet
melt in Greenland and Antarctica due to global warming and climate change associated
with growing atmospheric concentrations of greenhouse gases. The Intermediate High
scenario is generally recommended for higher-value infrastructure, such as a wastewa-
ter treatment facility, that would be expensive to relocate and would cause serious social

concern if flooded before 2100.
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The High scenario
assumes the onset
of catastrophic

ice sheet melt in
Greenland and
Antarctica.

The High scenario assumes the onset of catastrophic ice sheet melt in Greenland and
Antarctica that prompts global sea-level rise rates similar to those that occurred approxi-
mately 13,000 years ago at the end of the last Ice Age. The High scenario is recommended
when planning for infrastructure that has verylittle risk tolerance and would cause extreme
societal disruption if flooded. Nuclear power plants and hazardous chemical facilities are
examples of such low-risk tolerance infrastructure.*

Many sea-level rise vulnerability assessments utilize projected changes in the mean
higher high water (MHHW) level as the threshold for determining future vulnerability
to flood inundation.?® A straightforward interpretation of this threshold is that, unless
protective measures are taken, areas below MHHW will be vulnerable to tidal flooding on
an almost daily basis. It is generally assumed that daily inundation from saltwater would
make maintenance of most human development, such as roads and buildings, difficult or
even impossible. As shown in Figure 4.2, the 1992 MHHW datum is 2.74 feet higher than
NAvD88 and 3.29 feet higher than 1992 Mean Sea Level (msL) at the Fernandina Beach tide
gauge. A summary of projected changes in MHHW, as referenced to NAVD88, at Fernandina
Beach under the different NOAA sea-level rise scenarios is provided in Table 4.3.

It is, however, increasingly recognized that stresses to human development due to sea-
level rise occur well before an area is flooded on an almost daily basis. For example, spring
tides that produce high tides substantially higher than MEHEW occur naturally each month
during the full moon and new moon cycles. The highest spring tides of the year, which
generally occur during full and new moon cycles in the fall months at Fernandina Beach,
are colloquially called “king tides” Such king tides are highly predictable and are naturally
associated with oceanographic and astronomical cycles, especially the positions of the
moon and sun relative to earth. Weather factors, such as strong on-shore winds and storm
conditions, also regularly result in high tides that substantially exceed MEHW.

INTERMEDIATE
YEAR Low Low HIGH
0 0

1992 0 0

2015 0.15' 0.20' 0.30' 0.42'
2045 0.35' 0.60' 1.15' 1.79'
2065 0.51" 0.96' 2.01" 3.21"
2100 0.72' 1.75' 4.05' 6.67'

TABLE 4.2: LOCALLY ADJUSTED SEA-LEVEL RISE VALUES FOR THE
FERNANDINA BEACH, FL, TIDE GAUGE, BY NOAA SEA-LEVEL RISE
SCENARIO AND AS REFERENCED TO 1992 MEAN SEA LEVEL.

INTERMEDIATE
YEAR Low LOW HIGH

1992 2.74' 2.74' 2.74' 2.74'
2015 2.89' 2.94 3.04' 3.16'
2045 3.09' 3.34' 3.89' 4.53'
2065 3.25" 3.70" 4.75' 5.95'
2100 3.46' 4.49' 6.79' 9.41"

TABLE 4.3: MEAN HIGHER HIGH WATER (MHHW) ESTIMATES FOR THE
FERNANDINA BEACH, FL, TIDE GAUGE, BY NOAA SEA-LEVEL RISE SCENARIO
AND AS REFERENCED TO NAVD8828
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The term “nuisance flooding” is often used to describe the moderate flooding condi-
tions that can occur in localized areas during king tide or storm tide cycles. At Fernandina
Beach, the nuisance flooding threshold is defined as 1.94 feet above MmEHW, which trans-
lates into 4.68 feet above NAVD88.?” As noted in Chapter 2, the nuisance flooding threshold
was exceeded during seven tide cycles at Fernandina Beach in 2015. For the purpose of
this report, the current nuisance tide level is used as the elevation threshold for assessing
current and future vulnerability to king tides. Table 4.4 provides a summary of projected
changes in the king tide level, as referenced to NAvD88, at Fernandina Beach under the
different sea-level rise scenarios.

The storm surge associated with the passage of Hurricane Matthew in October 2016
produced the highest water levels (4.17 feet above 1992 MHHW, or 6.91' above NAVD88)
observed at the Fernandina Beach tide gauge since the direct landfall of a major hurri-
cane at Cumberland Island in 1898. High water mark data collected by the United States
Geological Survey following Hurricane Matthew, as shown in and near the City of St.
Marys in Figure 4.3, indicate that water levels in the downtown waterfront area of St.
Marys were similar to those observed at the Fernandina Beach tide gauge. This storm,
which produced substantial damage in low-lying areas of St. Marys, provides a reference
for future vulnerability to similar storms that may be amplified by sea-level rise. Table 4.5
summarizes the additive changes in a high water level event similar to Hurricane Matthew
under the NoAA sea-level rise scenarios.

INTERMEDIATE
YEAR LOW LOW HIGH

2015 4.68' 4.68' 4.68' 4.68'
2045 4.88' 5.08' 5.53" 6.07'
2065 5.01" 5.44' 6.39' 7.49'
2100 5.25' 6.23' 8.43' 10.95'

TABLE 4.4: KING TIDE HEIGHTS FOR ST. MARYS, GA, BY NOAA SEA-LEVEL
RISE SCENARIO AND AS REFERENCED TO NAVD882°

INTERMEDIATE

2015 6.91' 6.91' 6.91' 6.91'
2045 701" 7.31" 7.76" 8.30'
2065 7.24" 7.67' 8.62' 9.72'
2100 7.48' 8.46' 10.66' 13.18'

TABLE 4.5: PREDICTIONS OF WATER LEVELS AT FERNANDINA BEACH DURING
AN EVENT SIMILAR TO THAT OBSERVED DURING HURRICANE MATTHEW (2016),
BY NOAA SEA-LEVEL RISE SCENARIO AND AS REFERENCED TO NAVD883%°
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St. Marys City Limits
FIGURE 4.3: HIGH WATER MARKS, IN FEET

REFERENCED TO NAVD88, RECORDED BY THE
UNITED STATES GEOLOGICAL SURVEY DURING
HURRICANE MATTHEW, OCTOBER 7, 2016.%!
BY WAY OF COMPARISON, AN AVERAGE DAILY
HIGH TIDE IN ST. MARYS IS APPROXIMATELY
2.74 FEET ABOVE NAVDS88.

L_| StateBoundary
@  USGS High Water Marks (NAVDSS)

Earthstar Geographics, CNES/Airbus
1N, IGR, swisstopo, and the GIS

User Community

ROADS VULNERABILITY

A series of analyses were performed in ArcGIs 10.2.2 to determine tidal flooding vulnera-

bility for roads in the City of St. Marys in the years 2015 (current condition), 2045 (30-year
horizon), 2065 (50-year horizon), and 2100 (end-of-century). The base case for all years in
this analysis was king tide flooding under the Intermediate High sea-level rise scenario.
An assessment of road miles vulnerable to possible inundation (i.e., below future MHHW)
at the year 2100 under the High sea-level rise scenario was also performed.*?

The first step of the analysis was to clip the digital elevation model (CamdenpEgm.tif) to
the geographic extent of the City of St. Marys (St_Marys.shp). Cells in the clipped digital
elevation model (StMryspem.tif) with elevation values below the respective elevation
threshold for each flood scenario (Table 4.3 for 2100 MEHW; Table 4.4 for king tide values)
were selected and transformed into a series of simplified polygon shapefiles. These shape-
files were then used to clip the roads polyline feature class (from Roads.mdb) for each
flood scenario. Using this procedure, all polyline road extents within the output datasets
were thus identified, through geographic coincidence with values in the digital elevation
model that are below the defined flood threshold, as vulnerable to tidal flooding for the
given sea-level rise scenario.

Table 4.6 provides a summary of the road miles vulnerable to tidal flooding under each
scenario. Figure 4.4 provides a map visualization of the roads vulnerability assessment.
The road that shows the most current and future vulnerability to king tide flooding is St.
Marys St. along the historic downtown waterfront. A close-up of the roads vulnerability
analysis for downtown St. Marys is shown in Figure 4.5.
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TOTAL 2015 2045 2065 2100
ROAD MILES KING TIDE KING TIDE KING TIDE KING TIDE

162.2 1.0 (0.6%) 2.7 (1.7%) 7.2 (4.4%) 24.0 (14.8%)

TABLE 4.6: ROAD MILES (AND PERCENTAGE OF ORIGINAL ROAD MILES)
IDENTIFIED AS VULNERABLE TO TIDAL FLOODING IN THE CITY OF ST.
MARYS WITH KING TIDE CONDITIONS ASSESSMENTS UNDER THE NOAA
INTERMEDIATE HIGH SEA-LEVEL RISE SCENARIO FOR EACH GIVEN YEAR.

b
S

J 3 Grooked Rivas

—
2015 King Tide

2045 King Tide N
2065 King Tide

2100 King Tide

2100 MHHW (High SLR)

St. Marys City Limits

T it o

Florida Snlefovir

X0 0.5 1 2 3 4 Beils River Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom, MapmylIndia,
MILES © OpenStreetMap contributors, and the GIS User Community

FIGURE 4.4: VULNERABILITY OF CURRENT ROAD SEGMENTS IN CITY OF ST. MARYS, GA, TO CURRENT AND FUTURE KING
TIDES WITH INTERMEDIATE HIGH SEA-LEVEL RISE
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PUBLIC FACILITIES

A flood vulnerability analysis was performed for police stations, fire stations, schools, and

wastewater treatment facilities located within the City of St. Marys, as well as for buildings
on parcels owned by the City of St. Marys. Most of this analysis was performed through
a Zonal Statistics operation in ArcaGis 10.2.2 that extracted minimum ground elevation
values, as obtained from the LIDAR-based DEM, within building footprint polygons asso-
ciated with the given structures. For facilities in which building footprint polygons were
not available at the time of the analysis, elevation values were extracted from point loca-
tions provided by the City of St. Marys (and verified through aerial photography).** The
designated FEMA 100-year flood height, also known as the base flood elevation, at the site
of each building was determined using a spatial join procedure.

The results of this analysis, as summarized in Table 4.7, indicate that the St. Marys
Submarine Museum—Ilocated along the historic downtown waterfront—is the only listed
public facility that shows a ground elevation lower than the currently designated 100-year
base flood elevation. The Submarine Museum site also shows potential vulnerability to
king tide flooding by 2045 under an Intermediate High sea-level rise scenario. All other
listed public facilities are either located outside of the 100-year floodplain or show ground
elevations somewhat higher than the designated base flood elevation for the particular
site. Three publicly owned facilities—City Hall, the Liberty Tree Water Plant Site, and the
St. Marys Women’s Club—show potential vulnerability to a Matthew-sized flood event at
2100 under the Intermediate High sea-level rise scenario.
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BUILDING BASE FLOOD
FACILITY NAME ELEVATION ELEVATION FLOOD RISK, SLR SCENARIO

St Marys Submarine Museum
City Hall

Liberty Tree Water Plant Site
St Marys Women's Club

St Marys Elementary School

Orange Hall

St Marys Colerain Fire
Station

Point Peter Wastewater
Treatment Plant

City Library

Scrubby Bluff Wastewater
Treatment Plant

Mary Lee Clark Elementary
School

Sugarmill Elementary School
Industrial Park S-2

St Marys Dandy Fire Station

Airport

9.5

9.5

9.6

10.7

17.2

18.2

18.4

19.9

N/A

N/A

N/A

9.0

N/A

N/A

10.0

N/A

N/A

N/A

N/A

N/A

N/A

N/A

King Tide, 2045 Intermediate High
Matthew, 2100 Intermediate High
Matthew, 2100 Intermediate High
Matthew, 2100 Intermediate High
Matthew, 2100 High

Matthew, 2100 High

Matthew, 2100 High

Matthew, 2100 High

Matthew, 2100 High

N/A

N/A

N/A

N/A

N/A

N/A

FIGURE 4.7: TABLE 4.7: ESTIMATED
GROUND ELEVATION OF BUILDINGS,
100-YEAR FEMA BASE FLOOD ELEVA-
TION (IN FEET ABOVE NAVD88), AND
SEA-LEVEL RISE (SLR) FLOOD RISK FOR
GIVEN PUBLICLY-OWNED BUILDINGS
WITHIN THE CITY OF ST. MARYS. A
VALUE OF N/A FOR THE BASE FLOOD
ELEVATION MEANS THAT THE FACILITY
WAS NOT LOCATED IN THE 100-YEAR
FLOODPLAIN AT THE TIME OF THIS
STUDY. A VALUE OF N/A FOR THE FLOOD
RISK, SLR SCENARIO COLUMN MEANS
THAT THE FACILITY WOULD NOT BE
VULNERABLE TO A MATTHEW-SIZED
STORM SURGE AT THE HIGHEST
SEA-LEVEL RISE SCENARIO BY 2100.
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FLOOD VULNERABILITY ASSESSMENT FOR ALL STRUCTURES

A comprehensive 50-year flood damage assessment, including increased future vulnera-

bility due to sea-level rise scenarios, was conducted for all buildings in St. Marys that fall
within the designated FEmMA floodplain. This includes the standard 100-year floodplain
that comprises the special flood hazard area, as well as those areas outside of the special
flood hazard area that are designated as within the s00-year floodplain. The 100-year
floodplain is also known as the “one-percent floodplain,” as it is estimated that there is
at least a one-percent chance (i.e., one flood per 100 years) of a flood impacting all areas
within this floodplain in any given year.

The property vulnerability analysis was performed using a customized adaptation of
sea-level rise vulnerability assessment and monetization methods developed for Noaa by
the Eastern Research Group, Inc.** ArcGrs 10.2.2 was used to derive ground elevation sta-
tistics for all building footprint polygons (n = 6,436) within the City of St. Marys, as defined
by the available building footprint layer obtained from the Coastal Regional Commission
of Georgia. The underlying ground elevation data were obtained from the Coastal Georgia
LIDAR digital elevation model. Floodplain categorizations and associated base flood ele-
vation definitions from the current digital flood insurance rate map (DFIRM) were then
attached to each building footprint using a spatial join procedure. Building values were
estimated using a spatial join procedure in which appraised parcel values from Camden
County were appended to associated buildings.>

Of the 6,436 original building footprints within the City of St. Marys, a total of 1,204
were located wholly or partially within the designated 100-year floodplain boundary. This
included 1,199 within AE zones, which are designated as having at least a one-percent
annual risk of a still water flood event. The other five buildings were located within VE
zones, which are designated as having at least a one-percent annual risk of wave action
damage in addition to still water flooding. Most buildings that have a federally backed
mortgage and are located within either an AE or VE zone are required to have flood insur-
ance. An additional 1,897 buildings were located within the 500-year floodplain, which is
used to designate areas with at least 0.2 percent annual flooding risk. Buildings located
within the 500-year floodplain, but outside of the 100-year floodplain, have no mandatory
flood insurance requirement, although purchase of flood insurance is still recommended
due to the possibility of catastrophic flood events.

For all areas within the 100-year floodplain, future flood height risk was calculated at
decadal intervals (i.e., 2015, 2025, 2035, 2045, 2055, and 2065) by adding the Noaa Low,
Intermediate-Low, and Intermediate-High sea-level rise scenario values to the 100-year
base flood elevation from a 2015 baseline. A similar calculation was performed to add sea-
level rise onto the 10-year (10-percent), s0-year (two-percent), and 500-year (0.2 percent)
flood heights. For areas only within the 500-year floodplain, sea-level rise was added onto
the defined 500-year flood height. The original flood heights for the 100-year flood event
were defined for each special flood hazard area polygon within the DFIRM shapefile. All
10-year, 50-year, and 500-year flood event heights were derived from the Camden County
Flood Insurance Study.*®
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i i i ildi i DAMAGE
Flood heights affecting each particular building were obtained by FLOOD DEPTH ., DAMAGE

subtraction of the high water elevation for a given flood event from the (EEEN VALUE)
minimum ground elevation associated with a given building footprint. 0 0%
Dollar-based damages to individual buildings were then assessed through 1 2.5%
application of a generic depth-damage relationship, as adapted from the 2 13.4%
United States Army Corps of Engineers (Table 4.8),%” to the annualized 3 23.3%
probability of the given flood height event. i 39.1%
Table 4.9 provides a summary for the baseline of expected dollar . 20.1%
damages, as summed across the City of St. Marys, if the area was impacted . 1%

by a 10-year, 50-year, 100-year, or 500-year flood event. The 2015 damage
values are based upon an assumption of the current base flood elevation ’ °3:2%
(i.e., no attributed sea-level rise). The initial assessed value for buildings in 8 >8.6%
the City of St. Marys was $1.8 billion. ° 6250
10 67.2%

Dollar damage values for the given flood events at subsequent decadal
increments were then calculated for each sea-level rise scenario through FIGURE 4.8: DEPTH DAMAGE
the 2065 planning horizon. The results for 2045 (30-year planning horizon) RELATIONSHIP APPLIED FOR FLOOD

are presented in Table 4.10. The 2065 results (50-year planning horizon) are EVENTS IN THE CITY OF ST. MARYS

in Table 4.11.

Cltons (Tl 49420 provide damae
calculations (Tables 4.9-4.1) provide damage (10%) (2%) (1%) 2y
estimates for an actual occurrence of the given 2015 5146,570 514,460,900 527,977,200  $110,895,500

flood event. However, the risk of flood events is 1. 0e 4 . corimareD PROPERTY DAMAGES IN THE CITY OF ST. MARYS, BY GIVEN
generally assessed through an annual probability  FLooD EVENT AT YEAR 2015 BASELINE
of occurrence. Because a 100-year flood event has
the equivalent of a one-percent chance of occur-
. . . SCENARIO | 10-YEAR 50-YEAR 100-YEAR 500-YEAR
ring in a given year, the annualized damages for (10%) (2%) (1%) (0.2%)
the 100-year event are assessed at one percent of
what is calculated by the single-event approach.

percent of the single event damage estimate, the

FIGURE 4.10: ESTIMATED PROPERTY FLOOD DAMAGES TO CURRENT STRUCTURES
) IN THE CITY OF ST. MARYS IN 2045, BY SEA-LEVEL RISE SCENARIO AND BY 2015
500-year event is assessed at 0.2 percent. ASSESSED VALUE

50-year event is assessed at two percent and the

It is also generally accepted that damages from
future flood events should be “discounted” accord-
i «“ 3 i i 10-YEAR 50-YEAR 100-YEAR 500-YEAR
1ng t(.) a “net present value (NP.V) time .fun.ct.lon. SCENARIO B ) e o)
This is based upon the assumption that individu-
als and societies are willing to pay more to avoid

damages that will occur in the near future, with

A discount rate of 3.3 percent was chosen for this  FIGURE 4.11: ESTIMATED PROPERTY FLOOD DAMAGES TO CURRENT STRUCTURES
IN THE CITY OF ST. MARYS IN 2065, BY SEA-LEVEL RISE SCENARIO AND BY 2015
ASSESSED VALUE

less willingness to pay to avoid future damages.*®

project in collaboration with City of St. Marys
public officials and stakeholders.
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Low Integration of the probabilistic storm damages, along with appli-

cation of the 3.3 percent annualized discount rate,*® was used to

524,235,800 528,427,100 541,218,300 produce a Npv-equivalent flood vulnerability assessment for the

. 40 . . .
TABLE 4.12: 50.YEAR NET PRESENT VALUE (NPV) FLOOD City of St. Marys.*® This assessment cumulatively covers flood risk,

VULNERABILITY ASSESSMENT FOR THE CITY OF ST. MARYS, as adjusted to increased water heights for flood events due to sea-
BY NOAA SEA-LEVEL RISE SCENARIO.*! THE TOTAL ASSESSED

level rise and discounted property values, for the so-year period
VALUE OF PROPERTIES IN THE CITY WAS $1.8 BILLION.

from 2015 to 2065. The results of this NPV assessment are summarized
in Table 4.12.

ADAPTATION OPTIONS FOR AVOIDANCE OF FLOOD DAMAGES

Option 1: Hard Barrier (not recommended)

A common infrastructure option for avoiding private property flood losses associated with
coastal flooding risk is construction of a hardened physical barrier, such as an enhanced
sea wall, levee, and/or dyke. The clear advantage of such a barrier is that, in certain circum-
stances, damages from flood waters within the built environment can be entirely avoided.
For this reason, some large municipalities, such as New York City, are currently pursuing
hardened barriers as a primary flood resilience strategy.*?

Construction of a traditional physical barrier option in the City of St. Marys, however,
is inherently problematized by the lengthy linear extent (~21 miles) of the exposed water-
front and marshfront shorelines that are adjacent to structures within the City’s delin-
eated floodplain. The construction cost of an engineered sea wall of sufficient height
and strength to prevent a surge-associated flood loss along the full 21 miles of developed
coastal extent is conservatively estimated at $127.5 million.** Such a construction cost is
several times higher than the potential 50-year avoided NPV loss of $41.2 million under the
Intermediate-High sea-level rise scenario (Table 4.12).

This relatively small potential benefit relative to the construction cost expenditure
makes the hard barrier option unattractive to pursue from even a very limited benefit-cost
perspective. Other societal costs from a large sea wall — such as reduced waterfront aes-
thetics, increased erosion and habitat destruction in coastal marshlands, and long-term
capital maintenance expenditures** — further argue against municipal-scale pursuit of a

large-scale, publicly funded hard barrier within the City of St. Marys at this time.
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Option 2: Individual Property Adaptation

(Recommended and Adopted)

On January 6, 2014, the St. Marys City Council unanimously passed an amendment to
Section 54 of the City’s Code of Ordinances for the purpose of flood hazard reduction.
Among numerous other provisions, Section 54.6 of the ordinance specifically requires that
newly constructed and substantially improved residential structures must be “elevated no
lower than two feet above the base flood elevation,” while newly constructed or substan-
tially improved nonresidential structures “must be designed to be watertight to one foot
above the base flood elevation”

These requirements exceed the National Flood Insurance Program’s minimum standard,
which is for new and substantially improved structures to simply be above the 100-year base
flood elevation. The requirement would notably put all newly constructed or substantially
improved residential structures in the City of St. Marys above the 100-year flood height
with up to two-feet of sea-level rise, which is very near the NoaA Intermediate-High sea-
level rise scenario for 2065 (2.01"). These flood hazard construction standards will result in
drastically reduced potential flood damages within the City over time, including under a
scenario that assumes substantially accelerated sea-level rise over the next 50-years.

Costs of elevating new structures — as well as elevating existing structures — are highly
dependent on the size, design, and foundation type of the structure. However, a simple
comparison of avoided damages per structure in the regulatory floodplain indicates that
an average flood-proofing investment of between $20,129 (Low sea-level rise) and $34,234
(Intermediate-High sea-level rise) per structure would be likely to provide a positive ben-
efit-cost return in terms of avoided property loss over the 50-year planning horizon.*®
Additional benefits such as lowered flood insurance rates and substantially reduced time
of resident displacement, while not formally accounted in this analysis, can be expected to
increase the benefits associated with individual property adaptation measures that follow
guidelines established by the City’s flood hazard ordinance.*¢

STORMWATER VULNERABILITY ASSESSMENT

Discussions with stakeholders and public officials within the City of St. Marys indicated

some concerns about the current functioning of the City’s stormwater drainage system,
particularly within the downtown historic district. A number of stakeholders gave specific
reports of somewhat frequent flooding in low-lying streets and yards in the downtown
area, and further noted that these flood events generally occur when heavy rainfalls
happen to coincide with high tide cycles. Observations and knowledge that significant
portions of the stormwater system in the historic downtown and other areas of the City
discharge directly into tidal waterways, combined with apparent linkages between tide
stage and rainfall flooding, raised additional concern that current stormwater issues could
be substantially worsened by future sea-level rise.

During the data gathering phase of this project, the City of St. Marys supplied a compre-
hensive set of geographic information system (Gis) files that together provide a high level
of detail about the City’s stormwater infrastructure. Geographic information provided by
these files include point locations for stormwater infalls and outfalls, linear extents for
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FIGURE 4.6: STORMWATER STRUC-
TURES WITH UNDERGROUND
ELEVATION LESS THAN CURRENT
MEAN HIGHER HIGH WATER
(MHHW) DATUM (2.76' ABOVE
NAVD88), CITY OF ST. MARYS, GA.

underground pipes, linear extents for drainage ditches, and polygon extent of retention
and detention facilities. Importantly, the attribute information for infall and outfall points
also includes specific elevation readings for belowground infrastructure (often referred to
as invert elevation). Additional attribute information such as pipe shape, diameter, and
construction material was also available for most underground stormwater pipes.

A range of current and future tide range scenarios, as based upon the Fernandina Beach
tide gauge, were compared against the known invert elevations for stormwater infalls and
outfalls in the City of St. Marys. This City-wide analysis was used to identify the current
and future extent of underground stormwater infrastructure that is likely being pene-
trated by tidewater, thus reducing drainage capacity during rainfall. The City of St. Marys
stormwater database contains a total of 1,923 structures with defined bottom elevations,
as referenced to NAVD88. The structures include 1,280 stormwater inlet and access points
such as box culverts, catch basins, curb inlets, grated drop inlets, junction boxes, manhole
accesses, and swale inlets. The other 643 structures are pipe outfalls that lead into ditches,
retention ponds, swales, and receiving waters.

The baseline tidal penetration assessment is for structures with bottom elevations below
the 1992 MHHW level, or 2.76" above NAVD8S. A total of 148 stormwater structures, includ-
ing 83 inlets and 65 outfalls, within St. Marys were identified as below this MHHW eleva-
tion. A large percentage of structures below 1992 MHHW are located in the City’s historic

Structures Below 1992 MHHW
Stormwater Structures
Ditches

Stormpipes

St. Marys City Limits

| State Boundary

Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp, NRCAN,
\ 0 0.5 1 2 5 4 Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom, Mapmyindia,
MILES ©0) p contril and the GIS User C i
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downtown waterfront area and are associated with outfalls that connect directly to the
tidally influenced St. Marys River (Figure 4.6). Areas served by these structures can be
expected to experience minor to moderate street and yard flooding during heavy rainfall
that co-occurs with an average daily high tide.

A second tidal penetration assessment identified structures with bottom elevations
below the 2015 king tide level, or 4.68' above NAVD88. A total of 334 stormwater structures,
including 184 inlets and 150 outfalls, were identified as below this king tide elevation. Many
of these structures are also located in the City’s historic downtown waterfront area and
associated with outfalls into the St. Marys River (Figure 4.7). However, neighborhoods
that are drained by outfalls into Dark Entry Creek, including to the south of State Road 40
and just south of Colerain Dr., also show potential impacts from current king tides. Areas
served by these structures can be expected to experience moderate to severe street and
yard flooding during heavy rainfall that co-occurs with very high tides.

A third tidal penetration assessment identified structures vulnerable to 2065 king tide
with Intermediate-High sea-level rise. The 2065 king tide under this scenario is 6.39' above
NAvD88, or approximately 1.71' higher than a 2015 king tide. A total of 621 stormwater
structures, including 358 inlets and 263 outfalls, were identified as below this elevation.

Structures Below 2015 King Tide
Stormwater Structures

oo % One of the Vinson Institute

recommendations is to
direct stormwater from
rooftops into bioswales,
vegetated greenspace,
or capture and reuse
devices like cisterns
and rain barrels.

:_-I" St. Marys City Limits

Sources: Esr, HERE, DeLorme, USGS, Intermap, increment P Corp, NRCAN,
0 0.5 1 2 3 4 Esti Japan, METI, Esri China (Hong Kong), Esti (Thailand), TomTom, Mapmylndia,

MILES © OpenStreetMap contributors, and the GIS User Community

FIGURE 4.7: STORMWATER STRUCTURES WITH UNDERGROUND ELEVATION LESS THAN
2015 KING TIDE HEIGHT (4.68' ABOVE NAVD88), CITY OF ST. MARYS, GA.
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Structures Below 2065 King Tide
Stormwater Structures

Ditches

FIGURE 4.8: STORMWATER STRUC-
TURES WITH UNDERGROUND
ELEVATION LESS THAN 2065 KING
TIDE HEIGHT WITH INTERMEDIATE
HIGH SEA-LEVEL RISE (6.39' ABOVE
NAVD88), CITY OF ST. MARYS, GA.
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|__ St. Marys City Limits
| State Boundary

\ 0 0.5 1 2 3 4 Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom, Mapmylndia,
MILES © OpenStreetMap contributors, and the GIS User Community

\ Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp., NRCAN,

Most of the City’s downtown drainage into the St. Marys River and many areas that drain
directly into Dark Entry Creek show substantial impacts from annual king tides under this
scenario. If this scenario does occur, the areas served by these structures could be expected
to experience severe street and yard flooding, with some potential for minor flooding of
low-lying structures, during heavy rainfall events that co-occur with very high tides.

Suggestions for Stormwater Adaptation

The results of this stormwater infrastructure assessment provide some objective confir-
mation of stakeholder observations about street-flooding issues in St. Marys, particularly
within the City’s historic downtown waterfront area. This is not surprising, as stresses
and failures within municipal stormwater drainage systems are increasingly recognized
as among the most chronic, complicated, and visible early consequences of sea-level rise
across the country and throughout the world.*’

In 2016, faculty from the University of Georgia’s Carl Vinson Institute of Government
(Vinson Institute) worked with the City of St. Mary to develop the Downtown St. Mary
Strategic Plan and Vision report, which outlines several steps that the City should consider
for the purpose of reducing street flooding in the downtown area.*®
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The following provides a summary of key recommendations contained
in the Vinson Institute report:

© Increased use and construction of “rain garden” bioswales that
redirect stormwater from impervious streets and pipe infrastructure
into vegetated greenspace areas. Vegetated areas will tend to slow
down and reduce the volume of runoft that eventually enters into
stormwater drainage systems, thus alleviating downstream flooding
issues.

@ Direct stormwater from building rooftops into bioswales, vegetated
greenspace, or capture and reuse devices (e.g., rain barrels and
cisterns), rather than into impervious surfaces (e.g., driveways and
parking lots) that feed into street drainage systems. These practices
also reduce the volume of runoff that enters into the stormwater
drainage systems, which alleviates downstream flooding.

© Increase the tree canopy within developed areas of the City, includ-
ing along streets. In addition to the beauty and water quality benefits
associated with tree cover, the interception of rainfall by tree leaves is
known to reduce the volume of that enters into stormwater systems.

© Conservation of undeveloped, low-lying properties along waterfront
and marshfront areas of the City. Maintenance of low-lying areas as
open space gives an opportunity for more sustainable stormwater
management in the near-term, while also helping to alleviate long-
term risks to property and people from increased tidal flooding.*’
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While the above green infrastructure recommendations were developed specifically for

the downtown area of St. Marys, the same principles and practices for runoff reduction
can also be used in other areas of the City to help alleviate current and future stormwater
flooding. However, it is likely that improved stormwater drainage, particularly under a
condition of accelerated sea-level rise, would require pursuit of strategic and, in some
cases, substantial upgrades to the City’s existing hard, “gray” stormwater infrastructure.
The following are three of the most common gray stormwater upgrades currently being
pursued by coastal communities for the purpose of reducing stormwater and tidal flooding
problems:

© Installation of backflow preventers on low-lying outfalls subject to
tidal inundations. Backflow prevention devices include a variety
of flap gates, check valves, and slide gates that are designed to keep
tide water from entering into stormwater systems during high tide
events. These devices are generally among the lowest cost upgrades
: for making a stormwater system more resistant to tidal flooding.
Itis eXpeCted that However, iackﬂow preven?c’ers do require periodic maintenanceg to
sea-level rise will ensure that they continue to function properly.® It is also important
cause a rise in to note that while penetration of tidal water into stormwater systems

water tables al ong runoff during rainfall events will still be constrained by high tide
the coastal zon €, events that submerge pipe outfalls.”

there by reduci ng @ Replacement of degraded and undersized underground pipes. The
the rate of potential maximum discharge rate for a stormwater pipe system is controlled
8 pipe sy
stormwater infiltration by factors that include the slope of the system, construction material,

into | ingl condition of pipes, and pipe diameter. Many urban stormwater
INto InCreasi ng y systems, particularly those built decades ago, are characterized by
saturated soils. undersized drainage pipes that are insufficient for handling large

volumes of stormwater. These older drainage systems are very

is greatly lessened through use of backflow preventers, drainage of

often also degraded by cracks, obstructions, and sedimentation, all

of which further reduce drainage potential. Notably, much of the
City’s most vulnerable stormwater infrastructure is located in the
historic downtown of St. Marys and was originally built in the early
to mid-2oth century. As the City moves to implement renovations
within the historic downtown and waterfront, it is highly recom-
mended that potential upgrades to the stormwater pipe infrastructure
be included as a core scope within these projects.
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Development of enhanced stormwater storage capacity in newly j ?
constructed retention and detention basins, particularly in more 1 n
elevated areas. Over time, it is expected that sea-level rise will also \ Y
cause a rise in water tables along the coastal zone, thereby reducing
the rate of potential stormwater infiltration into increasingly sat-
urated soils. Concerns about such issues have led some U.S. and
European municipalities to consider “over-design” standards for new
stormwater facilities in upland areas well above the water table. The
primary idea behind such an over-design standard is that the excess
storage capacity in these new facilities may be needed as a safety
factor to ensure that very little runoff escapes into lower-lying coastal
areas that are most vulnerable to flooding.* Over the long-term,
such facilities could also potentially be used as storage locations for
excess water pumped from low-lying areas during rainfall events that
co-occur with high tides.

The identification and design of particular projects to implement these suggested storm-
water adaptation strategies will require engineering assessments and associated municipal
resources that reach beyond the scope of this flood resiliency assessment. It is, however,
suggested that the City of St. Marys begin considering a municipal stormwater utility fee
structure for the purpose of generating funds dedicated to the maintenance and upgrade
of the local drainage system. The University of Georgia has developed several publications
and has other resources available for communities interested in studying the feasibility
and appropriateness of a local stormwater utility.>®

21 Federal Emergency Management Agency. Flood Insurance Study Number 13039CVO0OA. Camden County, Georgia and Incorporated
Areas. 2005. http://www.georgiadfirm.com/pdf/panels/13039cv000a.pdf. We note that the flood heights within the 2005 Flood Insurance
Study provided the official basis for the Flood Insurance Rate Map in force in St. Marys and Camden County throughout the duration of
this project. We also note, however, that FEMA has conducted extensive analyses to update the 2005 study, and that preliminary copies
of the updated Flood Insurance Rate Map were released for public comment in 2016.

22 Supra note 14.

23 See, for example, Southeast Florida Regional Climate Change Compact Sea Level Rise Work Group. 2015. Unified Sea Level Rise
Projection for Southeast Florida. http://www.southeastfloridaclimatecompact.org/wp-content/uploads/2015/10/2015-Compact-Unified-
Sea-Level-Rise-Projection.pdf.

24 Nicholls, R.J. and A. Cazenave. 2010. Sea-level rise and its impact on coastal zones. Science 328:1517-1520.
25 Supra note 16.

26 See, for example, Hauer et al. (2016), supra note i; Hauer et al. (2015), supra note vii; Strauss, B.H., S. Kulp, and A. Levermann.
2015. Carbon choices determine US cities committed to futures below sea level. Proceeding of the National Academy of Sciences
of the United States 112:13508-13513.

27 Sweet and Marra (2016), see supra note xvii.

28 Calculated using the United States Army Corps of Engineers Sea-Level Change Curve Calculator, Version 2015.46.
http://www.corpsclimate.us/ccaceslcurves.cfm.

29 All values are calculated based upon a consistent 2015 king tide reference. This requires subtracting the assumed sea level rise
between 1992 and 2015 before adding future sea-level rise respectively across all scenarios. The equational form for this
correction is:

KTy, s= Kszs - SLRAggz 20155 SLR
KT, s = King tide in year y under sea level rise scenario S
KT,,,. = King tide in 2015 (4.68")

2015

, & Where

SLR 100, 015 s = Sea level rise from 1992 to 2015 under sea level rise scenario S

SLR%S = Sea level rise from 1992 to year y under sea level rise scenario S
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30 These additive changes represent a simple addition of sea level rise scenarios, using a 2015 baseline consistent with the king tide
water levels in Table 4.2, to the Hurricane Matthew water level. Formal storm surge modeling of a Hurricane Matthew-type event, as
based upon higher water levels associated with future sea-level rise, was outside of the scope and resources available for this project
and therefore not performed for this analysis.

31 Data acquired from: https://www.usgs.gov/special-topic/hurricane-matthew

32 We caution that this analysis is only for general planning purposes and, due to limitations of the underlying elevation and road
centerline datasets, is not of engineering or survey quality. Site-level elevation surveys and/or specific flood level observations are
required to determine actual flooding vulnerability of identified road segments.

33 The listed minimum elevations represent ground elevation as extracted from a LIDAR-based digital elevation model, but do not
necessarily reflect actual first floor elevation for any building or structure.

34 Eastern Research Group, Inc. 2013 What will adaptation cost? An economic framework for coastal community infrastructure.
NOAA Coastal Services Center. https://coast.noaa.gov/data/digitalcoast/pdf/adaptation-report.pdf.

35 For parcels with multiple building footprints, the full appraised value was divided equally among the buildings for the purposes of
the damage assessment.

36 Supra note 21.

37 United States Army Corps of Engineers. 2000. Economic Guidance Memorandum (EGM) 01-03, Generic Depth-Damage
Relationships. https://planning.erdc.dren.mil/toolbox/library/EGMs/egm01-03.pdf. All buildings were assessed using the damage
curve for one story, no basement structures. The original depth damage curve was adjusted upward by 2 feet based upon the
assumption of a 2-foot elevation grade for the first floor of each structure.

38 Gersonius, B. R. Ashley, A. Pathirana, and C. Zevenbergen. 2012. Climate change uncertainty: Building flexibility into water and
flood risk infrastructure. Climatic Change 116:411-423.

39 This NPV calculation “discounts” future damages based on the following function:
Dypy = D,/ (1 + N)', where
D,y = Net Present Value Damage
N = Discount rate (3.3%, or .033)
t = Years since 2015
D, = Damage calculation for year t, as based on 2015 assessed value

40 Equations and technical demonstration of the applied flood damage assessment method can be found in Chapter 3 of Eastern
Research Group, Inc. (2013), supra note xxxiii, as well as Appendix VII of Evans et al. (2016), supra note ii.

41 It is important to note that the NPV flood vulnerability assessment, as summarized in Table 4.12, was conducted with available data-
sets that do have important limitations. Most notably, information about building-specific characteristics that could greatly mitigate
flood damage — such as elevated first floors — was not available in a digital form. Inclusion of such site-specific information, which
would require detailed surveys of structures in the floodplain, could potentially result in substantial changes — and likely reductions
— in the cumulative damage estimates.

42 Beck, G.T. 2014 New York’s new $335 million storm-surge barrier will transform the lower east side. https://nextcity.org/daily/entry/
new-yorks-new-335-million-storm-surge-barrier-will-transform-the-lower-east

43 The estimated cost of a sea wall was derived from estimates originally published in Yohe, G., J. Neumann, P. Marshall, and H.
Ameden. 1996. The economic cost of greenhouse-induced sea-level rise for developed property in the United States. Climatic
Change 32:387-410. The standard estimate by Yohe et al. is $750 per linear foot, with a high end estimate of $4,000 per linear foot.
Inflation adjustment from 1996 dollars to 2015 dollars results in a standard estimate of approximately $1,150 per linear, with a
high end estimate of approximately $6,050 per linear foot.

44 Eastern Research Group, Inc. (2013), supra note xxxiii.

45 These values per structure are simply calculated as D, ./n, where

SLR

DSLR = Damages by sea level rise scenario, SLR, from Table 4.12
n = Number of structures in regulatory floodplain, which is 1,204

46 Highfield, W.E. and S.D. Brody. 2013. Evaluating the effectiveness of local mitigation activities in reducing flood losses. Natural
Hazards Review 14:229-236.

47 Titus, J.G., C.Y. Kuo, M.J. Gibbs, and T.B. Laroche. 1989 Greenhouse effect, sea level rise, and coastal drainage systems. Journal of
Water Resources Planning and Management 113:216-225.King, P.G., A.R. McGregor, and J.D. Whittet. 2016. Can California coastal
managers plan for sea-level rise in a cost-effective way? Journal of Environmental Planning and Management 59:98-119.

48 Bivins, D., L.D. Holbrook, S. Pippin, K.M. Messich, T.C. Stancil, C. Stebbins, C. Riker, K DeVivo, and M. Bailey. 2016. Downtown
St. Marys Strategic Vision and Plan. Athens: Carl Vinson Institute of Government. http://www.stmarysga.gov/St. %20Marys %20
Report%20FINAL.pdf.

49 Runoff reduction and water quality benefits from these green infrastructure practices are described in great detail by: Center for
Watershed Protection. 2009. Coastal Stormwater Supplement to the Georgia Stormwater Manual. http://documents.atlantaregional.
com/gastormwater/Georgia-CSS-Final-Apr-09.pdf.

50 New Haven (CT) City Plan Department. 2010. Natural Hazard Mitigation Plan Update. http://www.cityofnewhaven.com/cityplan/pdfs/
PlanningPrograms/Final%20NH-HMP[11-%20latest%20version.pdf.

51 Dent, S. and S. Deslauriers. 2013. Master planning collection systems in a time of uncertainty: Climate change, adaptive manage-
ment, and defining new levels of service. Proceedings of the Water Environment Federation 15:322-336.

52 Semadeni-Davies, A., C. Hernebring, G. Svensson, and L.G. Gustafsson. 2008. The impacts of climate change and urbanization
and drainage in Helsinborg, Sweden: Suburban stormwater. Journal of Hydrology 350:114-125. Bloetscher, F., B.N. Heimlich, and
T. Romah. 2011. Counteracting the effects of sea level rise in Southeast Florida. Journal of Environmental Science and Engineering
5:1507-1525. Bird, J.M. M. Tobin, T. McGowan, and M. Abbott. 2015. A Research Paper Reviewing Issues and Unintended
Consequences related to Raising Minimum Building Finish Floor Elevations. City of Miami Beach, FL.

53 Smith, J. 2006. Stormwater Utilities in Georgia. University of Georgia School of Law. http://digitalcommons.law.uga.edu/cgi/view-
content.cgi?article=1013&context=landuse. Carter, T.L. 2008. Stormwater Utility Handbook: A Step-by-Step Guide to Establishing
a Utility in Coastal Georgia. https://epd.georgia.gov/sites/epd.georgia.gov/files/related_files/site_page/Coastal_Stormwater_Utility_
Handbook_2008.pdf.
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CHAPTER 5:

Community Rating System

The Community Rating System (crs) is a voluntary Federal
Emergency Management Agency (FEmA) program that rewards
communities for exceeding minimum floodplain management
standards, thereby improving public safety and the economic
stability of the community. It can be an efficient and cost-effective
way for local governments to address the rising costs of flood
iInsurance in the community, while simultaneously building
resilience, minimizing damage to people and property and
speeding up the recovery process.

Local communities gain points in the crRs program by improving their preparation and
response to flooding issues through developing and documenting public information
activities, improved mapping capacity, adoption of enhanced floodplain regulations,
implementation of flood damage reduction mechanisms, and enhanced warning and
response procedures. The crs has three goals: 1) reduce and avoid flood damage to insur-
able properties, 2) strengthen and support the insurable aspects of the National Flood
Insurance Program, and 3) foster comprehensive floodplain management.

When the St. Marys Flood Resiliency Project began in 2013, the City of St. Marys was
not a participant in the crs. Any community that does not participate is automatically
classified as a 10 on the cRrs scale, earning zero reductions in flood insurance premiums for
policyholders. One of the core goals of the St. Marys Flood Resiliency Project was to assist
the City in joining the crs program.

RISING COST OF FLOOD INSURANCE

Flooding has been, and continues to be, a serious risk in the United States — so serious

that most insurance companies have specifically excluded flood damage from homeown-
ers insurance. To address the need, in 1968 the U.S. Congress established the National
Flood Insurance Program (NF1P). It enabled property owners in participating communi-
ties to purchase flood insurance, if the community had adopted floodplain management
ordinances and minimum standards for new construction. However, owners of existing
homes and businesses did not have to rebuild to the higher standards, and many received
subsidized rates that did not reflect their property’s true risk.
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Fortuitously, the timing of the St. Marys Flood Resiliency Project coincided with drastic
changes that were taking place in flood insurance policy at the national level. Due to
unprecedented insurance claims made to FEMA during the aftermath of Hurricane Katrina
and Super Storm Sandy, the NF1P was billions of dollars in debt and Congress sought to
take action to ensure the solvency of the flood insurance program. The Biggert-Waters
Flood Insurance Reform Act of 2012 was passed by Congress and signed into law by the
President. The consequences of suddenly imposing actuarial flooding insurance rates
within the very next policy cycle led to some residents facing mandatory insurance costs
that exceeded their mortgages, compromised their ability to sell their property and exac-
erbated foreclosures. This produced an outcry from coastal residents affected by the policy
changes and a demand from lawmakers for a deeper understanding of flooding issues.

In response, in March of 2013, Georgia Sea Grant conducted its first Community
Rating System workshop in Brunswick in partnership with the Georgia Environmental
Protection Division Flood Plain Unit, the FEMA insurance and elevation certificate special-
ist, the FEMA outreach specialist, the Insurance Services Office agent and the Department
of Natural Resources Coastal Hazards specialist. Over 50 people representing 17 coastal
communities attended this workshop. A post-workshop evaluation identified crs as the
program which could offset increasing insurance costs, and indicated a strong need for
coastal Crs training and outreach.

In the fall of 2013, then Congressman Jack Kingston reached out to Georgia Sea Grant
staff in search of guidance and education on the issue of flooding vulnerability and
economic consequences. Over the next several months, Georgia Sea Grant staft worked
closely with the Congressmanss office, informing him and his staff about coastal flooding
and vulnerability. In 2014, the Homeowner Flood Insurance Affordability Act became law,
thus modifying and repealing certain provisions in the previous legislation, including a
gradual increase in premiums over a five-year period. Even with the implementation of
this act, coastal residents have seen increased premiums, higher policy fees and added
mandatory surcharges.
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COMMUNITY RATING SYSTEM (CRS) IN ST. MARYS

One of the most significant achievements of this project has been the successful entry of

St. Marys into the CRrs at a rating of seven, thus resulting in a 15 percent reduction in flood
insurance premiums for residents in the special flood hazard area. Not only has the City
been rewarded for requiring higher minimum standards for flood preparedness, citizens
have saved over $87,000 in annual flood insurance premiums.

Earning CRS Points in St. Marys
» Georgia Sea Grant collaborated with the City of St. Marys staff
and Georgia DNR to document and calculate the amount of
open space within the city boundaries. Points are awarded for
the amount of open space areas that are preserved, or in the
process of becoming preserved, to their natural state.

» The City is requiring that all new construction have two
feet of freeboard. Freeboard is elevating the lowest floor of a
building, in this case houses, by a set additional height above
the National Flood Insurance Program’s minimum height
requirements. This will further protect homes from damage
due to flooding events.

» Georgia Sea Grant assisted in establishing a flood reference
section in the St. Marys and Camden County public libraries.
Making required FEMA materials on flood protection and
other locally pertinent materials available at public libraries
not only helps communities earn crs credit, but also helps
to ensure public safety, minimize property damage and assist
recovery efforts related to flooding.

Georgia Sea Grant also helped by creating maps and diagrams detailing how sea-
level rise might impact the city. It additionally assisted in educating residents about their
flood risk, through hosting public Town Hall meetings and other outreach opportunities.
Georgia Sea Grant’s efforts led to further research in downtown St. Marys to plan for how
the historic district might adapt to current and future flooding.

“If your community is considering
entering into the CRS Program,
the Sea Grant staff can provide
the knowledge and experience
to assist your community in
the CRS application. Their
assistance was invaluable.”

MICHELE WOOD,
ST. MARYS FLOODPLAIN MANAGER
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CRS TRAINING

As previously mentioned, Georgia Sea Grant and its partners provided diverse educational

opportunities for local decision-makers and community members throughout the project
cycle, using the latest research and on-the-ground observations. The organizations also
provided intensive trainings on cRs, offering technical expertise and guidance to increase
understanding and participation in the National Flood Insurance Program (NFIP) among
local governments on the coast.

» National Flood Insurance Program’s Community Rating
System Workshop: A Step-by-Step Guide for Coastal
Governments: March 1, 2013 in Brunswick, Georgia
Over 30 coastal government officials, staff and other interested
parties gathered to learn more about the crs program and its
benefits to communities.

» Preliminary Release of the New Coastal Floodplain Maps:
August 19, 2015 in Brunswick, Georgia
FEMA and state floodplain managers presented engineering
and mapping data to 60 officials from Glynn, McIntosh
Camden and Long Counties, outlining the timeframe in
which the new flood maps will be released to the public.
Representatives from Senator Johnny Isakson’s office and
Congressman Buddy Carter’s office were also present.

» Beyond the Why and Getting to How: Earning crs Credits
for Open Space, Regulatory Standards and Voluntary
Property Acquisition Programs: August 28, 2014 in
Savannah, Georgia
Georgia Sea Grant partnered with the uga Carl Vinson
Institute of Government to host a flooding policy and planning
workshop for over 200 people, focused on best practices and
tips for success in joining or complying with the crs program.

» FEMA Elevation Certificate Workshop: September 17 2015
in Brunswick, Georgia
This training was conducted for surveyors, engineers, flood-
plain administrators and municipal and county officials.

» FEMA Floodplain Managers Training: December 7-11, 2015
in Brunswick, Georgia
FEMA’s training on managing floodplain development usually
occurs in Maryland; however, Georgia Sea Grant helped offer
this course at its uca Marine Extension facility in Brunswick,
allowing twenty local government staff from across the state
to more accessibly acquire their Floodplain Management
Certification.
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NETWORK BUILDING

The project team also helped build a coalition of coastal communities to tackle the
challenges of flooding, so that cities and counties with greater experience and capacity

can assist smaller or more rural communities. This included organizing forums where
scientists, practitioners and local government staff could share lessons learned with one
another, as well as challenges and opportunities for earning points in crs.

Throughout the project period, Georgia Sea Grant helped establish the following
learning networks:

» The COASTAL GEORGIA CRS USERS GROUP expanded to
include Camden County and St. Marys by offering to rotate the
location of its meeting among the participating communities.

» One benefit of this strengthened support between floodplain
managers is a new collaboration between Camden County
and St. Marys to create THE STATE’S FIRST PROGRAM FOR
PUBLIC INFORMATION (PPI), an outreach collaboration to
increase awareness of flooding and coastal hazards.

» The GEORGIA COASTAL HAZARDS COMMUNITY OF
PRACTICE provides opportunities to share activities best
management practices for coastal climate-related projects

and FEMA’s Community Rating System.
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Community Flood Information Library
To ensure public safety, minimize property damage and assist recovery efforts related to
flooding, FEMA recommends that all communities close to flood-prone rivers and coasts
make information about floods and flood insurance available to their citizens. Not only is
this information invaluable for public safety, but making these materials available at the
public library can help communities earn credit and reduce the cost of flood insurance
under the Federal Emergency Management Agency (FEMA) Community Rating System.

FEMA requires a group of nine publications to be available at the local library for a
community to receive crs credit under the Flood Protection Library (L1B) element. FEMA
also provides credit for making information specifically related to floods and flood plains
in the local area available to the public. These are credited under the Locally Pertinent
Documents (LpD) element. Listed below are the required FEMA materials, followed by a
list of Locally Pertinent Documents with examples for coastal Georgia. These materials
have been provided by public libraries in the City of St. Marys and Camden County and
are located within their flood information sections.

FEMA provides hard copies of many of their documents to community libraries free of

charge. Information on preparing for floods, flood insurance and flood recovery also can
be found by following the links below.
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FEMA Required Materials:
Community Rating System Coordinator’s Manual

Above the Flood: Elevating Your Flood Prone House,
FEMA-347 (2000)

Answers to Questions About the National Flood Insurance Program,
F-084 (2011)

Coastal Construction Manual, FEMA-P-55, (2011)
Elevated Residential Structures, FEMA-54 (1984)

Protecting Manufactured Homes from Floods and Other Hazards,
FEMA P-85 (2009)

Mitigation of Flood and Erosion Damage to Residential Buildings in
Coastal Areas, FEMA-257 (1994)

Protecting Building Utilities From Flood Damage, FEMA-P-348 (1999)
Protecting Floodplain Resources, FEMA-268 (1996)

Reducing Damage from Localized Flooding, FEMA 511 (2005)

Locally Pertinent Documents:
Community Handbook on Floodplain Management
Georgia Floodplain Management
Community Floodplain Management Ordinance
Environmental Organization’s Guide to Habitat
Community FIRM
Army Corps of Engineers Reconnaissance Report
Community Flood Insurance Study
County’s Floodplain Management or Hazard Mitigation Plan

Local Resource Management Plans Related to Floodplains
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TELEPHONE
012/882-4415
FAX: 912/673-6681

BOBBY MARR
Public Works Director

DEeprart™ENT OF PuBLIc WoORKS
418 OSBORNE STREET * ST. MARYS, GEORGIA 31558

DRAINAGE SYSTEM MAINTENANCE

STANDARD OPERATING PROCEDURE
JUNE 2015

1. Objective: This Standard Operating Procedure (SOP) specifies responsibilities and
procedures for inspecting and cleaning the streams, creeks, ditches, and drainage easements
in the City of St. Marys, Georgia.

2. Responsibilities:
a. The Director of the Public Works Department is responsible for the
administration of this SOP. The area supervisors shall inspect the major
streams, creeks, ditches, and drainage easements periodically and ensure that
they are cleaned in accordance with this SOP.

b. The Director of Public Works is responsible for implementing the Stormwater
Management Plan adopted by the City of St. Marys (June 2008) and overseeing
the improvements recommended by the Plan as funding becomes available.

c. Private property owners are responsible for maintaining the streams, creeks,
and ditches on their properties which do not lie within drainage easements that
have been dedicated to the City of St. Marys, GA.

3. Jurisdiction: This SOP covers all of the incorporated areas of the City of St. Marys, GA.
4. Identification of Problems:

a. The Director of Public Works or area supervisors shall inspect all major outfall
ditches and major drainage easements once a year, at a minimum. This inspection will
be conducted before the start of the hurricane season (June 1).

b. Inspections shall consist of walking the length of each outfall ditch and a visual check
through all culverts.

¢. The Director of Public Works or area supervisors shall complete a work order after
each inspection. All work orders shall be kept in an appropriate file.

d. The Director of Public Works or area supervisors shall inspect all complaints
submitted by residents, co-workers, or other offices. Such complaints and the subsequent
action taken by the Public Works Department shall be recorded on a work order. The
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Director of Public Works or area supervisor shall ensure that an inspection is conducted
and the findings provided to the person submitting the complaint within one week after
the inspection is conducted.

e. If a problem is found, the work order shall be forwarded to the appropriate area
supervisor. The work order shall be recorded and maintained in accordance with the
Public Works standard procedures. If the problem is on private property, a letter shall
also be sent to the owner.

5. Maintenance:
a. There are four types of maintenance problems:

1) Trash: human-made objects, such as garbage, shopping carts, tires,
lumber, furniture, and appliances. Animal carcasses are also included as
trash.

2) Minor problem: vegetation growth, tree limbs, and other “naturally”
occurring debris. Sedimentation along dirt roads is also included.

3) Obstruction: fallen tree, culvert damage, large appliance, etc., that, by
itself, obstructs the flow of the ditch, inlet or outlet.

4) Structural project: bridge or culvert replacement, bank stabilization, dredging,
or other major project.

b. Maintenance duties:

1) On public property: The Director of Public Works or area supervisors shall
ensure that trash and minor problems are removed at the earliest convenient time.
Obstructions shall be removed within two working days of being reported.

2) Structural projects may require budget approval by the City Manager or the St.
Marys City Council and, sometimes, a separate permit from the Department of
Natural Resources or the Army Corps of Engineers. If necessary, a drainage
maintenance easement shall be obtained from all affected property owners.
Structural projects beyond the scope of public works shall be advertised for bid
and scheduled in the same manner as other contracted St. Marys projects.

3) Upon completion of a maintenance project, the area supervisor shall complete
the corrective work order and shall be recorded and maintained in accordance
with the Public Works procedures.

¢. Maintenance on private property and gated subdivisions:
1) Property owners are responsible for maintaining the streams, ditches, swales,
storm sewer inlets, and retention basins on their properties which do not lie within

drainage easements that have been dedicated to the City of St. Marys, GA.

2) Trash, minor problems, and obstructions shall be reported to the owner by the
area supervisor or other representative from the Public Works Department.
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1)

2)

3)

4)

5)

CITY OF ST. MARYS
418 OSBORNE STREET

ST. MARYS, GEORGIA 31558
PLANNING AND ZONING DEPARTMENT
TELEPHONE: 912-510-4032 FAX: 912-510-4014

GENERAL ADMINISTRATION: ELEVATION CERTIFICATE PROCEDURES

PURPOSE AND SCOPE
To formalize existing procedures for reviewing and processing Elevation Certificates (EC).

RESPONSIBILITIES AND CONSIDERATIONS
It is the responsibility of the Floodplain Manager or designee to review Elevation
Certificates in accordance with this SOP and applicable FEMA/NFIP requirements.

Elevation Certificates are required for all new construction and substantial improvements to
structures (more than 50% of the value in the past five years) when the property is in the
Special Flood Hazard Area (SFHA).

No Certificates of Occupancy or Completion shall be issued without an acceptable Elevation
Certifcate.

. Additional Guidance on Elevation Certificates can be found in the following publications,

which are maintained in the Floodplain Manager’s Office:
Elevation Certificates Checklist

Floodplain Management Ordinance

The 2012 Georgia Building Code

. PROCEDURE

Pre-Elevation Certificates are including with the submittal of the building permit. Post-
Elevation Certificates are submitted prior to the issuance of a Certificate of Occupancy.

The Elevation Certificate shall be specifically reviewed against the attached CRS EC
Checklist.

All required fields as highlighted on the EC Checklist must be completed with correct
information.

If deficiencies are found, make a copy and mark up those areas that need to be corrected
with notes and provide a copy to the applicant for their correction and re-submittal.

If the Elevation Certificate is found to be in compliance with the EC Checklist and the
Elevation Certificate demonstrates compliance with all applicable policies and/or permit
conditions, the following steps shall be accomplished:
a. Scan the Elevation Certificate and save it to the appropriate folder.
b. Staple the Elevation Certficate to the associated Building Permit and place in the
associated permit file folder.
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CRS CHECKLIST FOR THE 2006, 2009, AND 2012
FEMA ELEVATION CERTIFICATE FORMS

SECTION A - PROPERTY INFORMATION

A2 and A3 Complete street address or property description. In either case, the city, state, and zip code
must be listed.

A6 Photographs: Photographs are not required for CRS credit. However, they are required for writing a
flood insurance policy and they can be very helpful for compliance records.

A7 Building diagram number.

A8 a), b), and ¢) Enclosure and crawl space information for buildings that are diagram 6, 7, 8, or 9.

A9 a), b), and c) Attached garage information. If there is no attaché garage, enter “N/A” in all three
spaces. If there is an attached garage and there are no openings, the correct entry is “zero,” even if
the garage is above the BFE.

A8 and A9 If the square footage of the crawlspace or garage is |larger than the square inches of the
openings AND “(d) Engineered flood openings” is checked “yes,” then there must be a certification

by a registered design professional or a copy of the ICC Evaluation Service report.

SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION

B1 NFIP community name/community number.
B4 Map AND panel number.

B5 Panel number suffix. If the property is in an area revised by a LOMR, then B4, BS, and B7 must all be
completed based on the LOMR.

B7 FIRM panel effective/revised date.

B8 Flood zone(s) in which the building is located. B9 Base flood elevation(s).

B10 The source of the base flood elevation data or base flood depth entered in B9.
B11 The elevation datum used for the base flood elevation in B9.

B12 Whether the building is located in a Coastal Barrier Resources System area or Otherwise
Protected Area.

SECTION C - BUILDING ELEVATION INFORMATION (when a survey is required)

€1 Basis for building elevations: Note: “Finished construction” must be checked unless the building is
still under construction. The I1SO/CRS Specialist will not review Elevation Certificates for buildings still
under construction, unless requested to by the community.

C2 Elevations. The benchmark utilized and vertical datum entries must be completed. Items a) through
g) must have an entry. Elevation items a), f), and g) must be recorded on every certificate. If an item
does not apply, enter “N/A” in the fields where no data are being supplied. Iltems b) and c) must be
completed with an elevation if they are applicable and if that letter appears on the diagram on
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pages 7-9 of the instructions. If there is an attached garage, an elevation must be entered for item
d); otherwise the entry is “N/A."” If there is machinery and/or equipment that service the building,
an elevation must be entered for item e), otherwise the entry is “N/A.”

SECTION D - CERTIFICATION BY A REGISTERED DESIGN PROFESSIONAL
Certifier’s name and license number Certifier’s signature Date

If there is a signature and/or date in the box, there does not have to be a separate signature or date
on the line.

SECTION E - BUILDING ELEVATION INFORMATION (when a survey is not required in a Zone AO or a Zone
A without a base flood elevation)

E1 a)and b) Enter the difference between the top of the bottom floor and the highest and lowest
adjacent grade.

E2 For Building Diagrams 6—9 with openings, enter the difference between the top of the next higher
floor and the highest adjacent grade.

E3 Enter the difference between the top of the garage slab and the highest adjacent grade.

E4 Enter the difference between the top of the platform for machinery or equipment and the highest
adjacent grade.

E5 Zone AO (only) Elevation of bottom floor complies with the ordinance (if there is no base flood
depth provided).

Note: If Section E is used, then Sections F or G must be completed.

SECTION F - PROPERTY OWNER (OR OWNER’S REPRESENTATIVE) CERTIFICATION This section is used if
Section E is completed by the owner or owner’s representative. If used, this section must include the
property owner’s or representative’s name in the first line and the signature in the third line.

SECTION G - COMMUNITY INFORMATION If G1 or G2 is checked, then the first and third lines after G10
(the local official’'s name and signature) must be completed.

Note: If a local official authorized by law to complete an Elevation Certificate fills out ALL the
information (including elevation data), then GB, G9, and the signature block must be completed.
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Highlighted must be completed - Do not stamp or write on the front page and use Section G for comments

L D e it gt ELEVATION CERTIFICATE OMB No. 1660-0008
: . - . Expiration Date: July 31, 2015
National Flood Insurance Frogram IMPORTANT: Follow the instructions on pages 1-9. '
Check Date of Certificate
SECTION A - PROPERTY INFORMATION FOR INSURANCE COMPANY USE
Al. Building Owner's Name CRS EC Checkl i at Policy Number:
A2. Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or RO. Route and Box No. Company NAIC Number:
City Either A2 or A3 must be completed State ZIP Code

A3, Property Description (Lot and Block Numbers, Tax Parcel Number, Legal Description, etc.)

A4, Building Use (e.g., Residential, Non-Residential, Addition, Accessory, etc.)
A5. Latitude/Longitude: Lat. Long. Horizontal Datum: [JMNAD 1927 [ NAD 1983
AG. Attach at least 2 photographs of the bwldmﬁn‘ the Certificate is being used to obtain flood insurance.

A7. Building Diagram Number Only 1A or |

A8. For a building with a crawlspace or enclosure(s): AS. For a building with an attached garage: Ifsq pr?wded
a) Square footage of crawispaoe or enclosure(s} —_ suft a) Square footage of attached garage check C2(d) sq ft
b) Mo. of permanent flood openings in | or b} Number of permanent flood openings in the attached garage
enclosure(s) within 1.0 foot above adjacent grade T within 1.0 foot above adjacent grade —_—
¢) Total net area of flood openings in A8.b P— ] c) Total net area of flood openings INnASb ____ sqin
d) Engineered flood openings? [Yes [ONo d) Engineered flood openings? [JYes [JNo
SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION
e & Number BZ. County Name ¢~ B3. Stat
opwcr?rg un bo?oT%E% - unty Chatham | e GA
B4. Map/Panel Number B6. FIRM Index Date BY. ERM Pgrbel Effective/ | B8. Flood Zone(s) | B9. Base Flood Elevation(s) (Zone
1305100 & panel #162, 1686, evised Date AD, use base flood depth)
== Opr 170 F 09/26/2008 09/26/2008 Only AE or X Only 11, 12, or 13

B10. Indicate the source of the Base Flood Elevation (BFE) data or base flood depth entered in Item BS:
RS Profle  JARM [ Community Determined [ Other/Source:

B11.Indicate elevation datum used for BFE in Item B9: I NGVD 1929 CINAVD 1988 [ Other/Source:
B12.1s the building located in a Coastal Barrier Resources System (CBRS) area or Otherwise Protected Area (OPA)? [Yes [JNo

Designation Date: /j—f__ []CBRS Oora Always marked "No"
SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)
C1. Building elevations are based on: ] Construction Drawings* [ Building Under Construction® [ Finished Construction

*A new Elevation Certificate will be required when construction of the building is complete.

C2. Elevations — Zones A1-A30, AE, AH, A (with BFE), VE, V1-V30, V (with BFE), AR, AR/A, AR/AE, AR/A1-A30, AR/AH, AR/AQ. Complete Items
C2.a-h below according to the building diagram specified in Item A7. In Puerto Rico only, enter meters.

Benchmark Utilized: Vertical Datum:

Indicate elevation datum used for the elevations in items a) through h) below. [JNGVD 1929 [JNAVD 1988 [J] Other/Source:
Datum used for building elevations must be the same as that used for the BFE.

Check the measurement used.

a) Top of bottom floor (including basement, crawlspace, or enclosure fioor) . Ofeet [ meters
b) Top of the next higher floor P — COfeet [Ometers
¢) Bottom of the lowest horizontal structural member (V Zones only) AL P Ofeet [ meters
d) Attached garage (top of slab) = Cfeet [Jmeters
&) Lowest elevation of machinery or equipment servicing the building . Ofeet [ meters
(Describe type of equipment and location in Comments)
f) Lowest adjacent (finished) grade next to building (LAG) A ] [Clfeet  [Jmeters
g) Highest adjacent (finished) grade next to building (HAG) PP [Ofeet  [meters
h) Lowest adjacent grade at lowest elevation of deck or stairs, including e 1 S Ofeet [meters

structural support

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION
This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to certify elevation

information. | certify that the information on this Certificate represents my best efforts to interpret the data avallable.
| understand that any false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001.
[] Check here if comments are provided on back of form. Were latitude and longitude in Section A provided by a
[ Check here if attachments. licensed land surveyor? [JYes [JNo
N AC
Certifier's Name License Number f I'_"?‘[‘E
SEAL
Title Company Name HERE
Address City State 7IP Cade
Signature Date Telephone
FEMA Form 086-0-33 (7/12) See reverse side for continuation. Replaces all previous editions,
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ELEVATION CERTIFICATE, page 2

IMPORTANT: In these sp copy the ponding inf ion from Section A. FOR INSURANCE COMPANY USE
Bullding Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or RO. Route and Box No. Policy Mumber:
City State ZIP Code Company NAIC Number:

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION (CONTINUED)
Copy both sides of this Elevation Certificate for (1) community official, (2) insurance agent/company, and (3} building owner.

Comments From Section C2(e) wjhat is the machinery or equipment and or other comments

Signature  Muyst be signed and dated Dee

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE A0 AND ZONE A (WITHOUT BFE)
For Zones AQ and A (without BFE), complete Items E1-E5. If the Certificate is intended to support a LOMA or LOMR-F request, complete Sections A, B,and C.
For Items E1-E4, use natural grade, if available, Check the measurement used. In Puerto Rico only, enter meters.

E1. Provide elevation information for the following and check the appropriate boxes to show whether the elevation is above or below the highest adjacent
grade (HAG) and the lowest adjacent grade (LAG).

a) Top of bottom floor (including basement, crawlspace, or enclosure)is — . [Jfeet [Jmeters [Jabove or []below the HAG.

b) Top of bottom floor (including basement, crawlspace, or enclosure) is Oteet Ometers [above or [Jbelow the LAG.
E2. For Building Diagrams 6-9 with permanent flood openings provided in Section A ltems 8 and/or 9 (see pages 8-9 of Instructions),

the next higher floor (elevation C2.b in the diagrams) of the building is e — i im— Ofeet Ometers [Jabove or [ below the HAG.
E3. Attached garage (top of slab) is — . [Ofeet Ometers [above or []below the HAG.
E4. Top of platform of machinery and/or equipment servicing the building is Ofeet O meters [above or [ below the HAG.

ES. Zone AD only: If no flood depth number is available, is the top of the bottom floor elevated in accordance with the community’s floodplain management
ordinance? (JYes [No [ Unknown. The local official must certify this information in Section G.

SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION

The property owner or owner's authorized representative who completes Sections A, B, and E for Zone A (without a FEMA-ssued or community-issued BFE) or
Zone AO must sign here. The statements in Sections A, B, and E are correct to the best of my knowledge.

Property Owner or Owner's Authorized Representative’s Name  complete Section F if no BFE and Section E is used

Address City State ZIF Code
Signature Date Telephone
Comments

[ Check here if attachments.

SECTION G - COMMUNITY INFORMATION (OPTIONAL)
The local official who is autharized by law or ordinance to administer the community's floodplain management ordinance can complete Sections A, B, C {or E), and
G of this Elevation Certificate. Complete the applicable item(s) and sign below. Check the measurement used in Items GB-G10. In Puerto Rico only, enter meters.

G1. [J The information in Section C was taken from other documentation that has been signed and sealed by a licensed surveyor, engineer, or architect
who is authorized by law 1o certify elevation information. (Indicate the source and date of the elevation data in the Comments area below.)

G2. [0 A community official completed Section E for a building located in Zone A {without a FEMA-issued or community-issued BFE) or Zone AO.
G3. [ The following information (Items G4-G9) is provided for community floodplain management purposes,

G4. Permit Number G5. Date Permit Issued G6. Date Certificate Of Compliance/Occupancy Issued

G7. This permit has been issued for:  [J New Construction [0 Substantial Improvement

G8. Elevation of as-built lowest floor (including basement) of the building: Cfeet Ometers Datum
G9. BFE or (in Zone AQ) depth of flooding at the building site: — . — [Ofeet Ometers Datum
G10.Community's design flood elevation: Ofeet Ometers Datum

Local Official's Name 1f ¢1,G2,G8 or G9 are checked Title
Community Name Telephane
Signature Date
Comments
[J Check here if attachments.
FEMA Form 086-0-33 (7/12) Replaces all previous editions.
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For Section A6
ELEVATION CERTIFICATE, page 4

BUILDING PHOTOGRAPHS

Continuation Page

IMPORTANT: In these

p copy the

ling information from Section A.

FOR INSURANCE COMPANY USE

Bullding Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or BO. Route and Box No.

Palicy Number:

City

State

ZIP Code

Company NAIC Number:

If submitting more photcgraphs than will fit on the preceding page, affix the additional photographs below. Identify all photographs with:
date taken; “Front View” and "Rear View"; and, if required, “Right Side View” and “Left Side View.” When applicable, photographs must
show the foundation with representative examples of the flood openings or vents, as indicated in Section AS,

FEMA Form 086-0-33 (Revised 7/12)

Replaces all previous editions,
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Building Diagrams

The following diagrams illustrate various types of buildings. Compare the features of the building being certified with the
features shown in the diagrams and select the diagram most applicable. Enter the diagram nurnber in Item A7, the square footage
of crawlspace or enclosure(s) and the area of flood openings in square inches in Items A8.a—c, the square footage of attached
garage and the area of flood openings in square inches in Items A9.a—c, and the elevations in Items C2.a-h.

In A zones, the floor elevation is taken at the top finished surface of the floor indicated; in V' zones, the floor elevation is taken
at the bottom of the lowest horizontal structural member (see drawing in instructions for Section G

DIAGRAM 1A DIAGRAM 1B
All slab-on-grade single- and multiple-floor buildings All raised-slab-on-grade or slab-on-stem-wall-with-fill
(other than split-level) and high-rise buildings, either single- and muitiple-floor buildings (other than split-
detached or row type (e.g., townhouses); with or level), either detached or row type (e.g., townhouses);
without attached garage. with or without attached garage.

Distinguishing Feature - The bottom floor is at or above ground

Distinguishing Feature - The bottom floor is at or above ground
level (grade) on at least 1 side.*

level (grade) on at least 1 side.*

! NEXT HIGHER : 2 NEXT HIGHER '
' FLOOR ' FLOOR .
BO
GRADE BOTTOM FLOOR TTOM FLOOR
GRADE \
@tormined by, L T {detamiingd by
existing grade) y : 5 axisting grade)
DIAGRAM 2
All single- and multiple-floor buildings with b t
(other than split-level) and high-rise buildings
with L t, either detached or row type (e.g.,

townhouses); with or without attached garage.

Distinguishing Feature — The bottom floor (basement or
underground garage) is below ground level (grade) on all sides.*

] L}
' [}
I '

MEXT HIGHER
FLOOR

GRADE '\ 4
BOTTOM FLOOR
\ BASEMENT

 {determi

“existing grade) <

* A floor that is below ground level (grade) on all sides is considered a basement even if the floor is used for living purposes, or as an office,
garage, workshop, etc.

MFIP Elevation Certificate Instructions — Page 7
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DIAGRAM 3

All split-level buildings that are slab-on-grade, either
detached or row type (e.g., townhouses); with or without
attached garage.

DIAGRAM 4

All split-level buildings (other than slab-on-grade), either
detached or row type (e.£., townhouses); with or without
attached garage.

Distinguishing Feature — The bottom floor (excluding garage) is at
or above ground level (grade) on at least 1 side.*

Distinguishing Feature - The bottom floor (basement or
underground garage) is below ground level (grade) on all sides.*

HIGHER
N o)
E NE’;ISE%HER GRADE \ NEXT HIGHER
GRAD BOTTOM \BDTrDM FLOOR FLOOR
LOOR LEEENEN .

' (dotormined by |
ewisting grade)

DIAGRAM 5

All buildings elevated on piers, posts, piles, columns,
or parallel shear walls. No obstructions below the
elevated floor.

DIAGRAM 6

All buildings elevated on piers, posts, piles, columns,
or parallel shear walls with full or partial enclosure
below the elevated floor.

Distinguishing Feature — For all zones, the area below the
elevated floor is open, with no obstruction to flow of floodwaters
{open lattice work and/or insect screening is permissible).

! NEXT HIGHER
' FLOCR (d

ELEVATED
FLOOR

GRADE. Er——xI7 7

Distinguishing Feature - For all zones, the area below the
elevated floor is enclosed, either partially or fully. In A Zones,

the partially or fully enclosed area below the elevated floor is

with or without openings** present in the walls of the enclosure.
Indicate information about enclosure size and openings in Section
A — Property Information.

1 NEXT HIGHER i
]

' FLOOR

ELEVATED
FLOOR

AB.a—c

GRADE 7 3

ENCLOSURE }~ Determine
#] enclosure size &

 (determined by
existing grade) (For V zones only)

openings, if any.

- (determinedby

sxisting grade) (For V zones only)

= p floor that is below ground level (grade) on all sides is considered a basement even if the floor is used for living purposes, or as an office,

garage, workshap, etc.

** An “opening” Is a permanent opening that allows for the free passage of water automatically in both directions without human intervention.
Under the NFIP, a minimum of 2 openings Is required for enclosures or crawlspaces. The openings shall provide a total net area of not less
than 1 square inch for every square foot of area enclosed, excluding any bars, louvers, or other covers of the opening. Alternatively, an
Individual Engineered Flood Openings Certification or an Evaluation Report issued by the International Code Council Evaluation Service (ICC
ES) must be submitted to document that the design of the openings will allow for the automatic equalization of hydrostatic flood forces on
exterior walls. A window, a door, or a garage door is not considered an opening; openings may be installed in doors, Openings shall be on at

least 2 sides of the enclosed area. If a building has more than 1 enclosed area, each area must have openings to allow floodwater to directly
enter. The bottom of the openings must be no higher than 1.0 foot above the higher of the exterior or interior grade or floor immediately below

the opening. For more guidance on openings, see NFIP Technical Bulletin 1.

NFIP Elevation Certificate Instructions - Page 8
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DIAGRAM 7

All buildings elevated on full-story foundation walls with

a partially or fully enclosed area below the elevated floor.
This includes walkout levels, where at least 1 side is at

or above grade. The principal use of this building is located
in the elevated floors of the building.

DIAGRAM 8

All buildings elevated on a crawlspace with the floor of the
crawlspace at or above grade on at least 1 side, with or
without an attached garage.

Distinguishing Feature — For all zones, the area below the
elevated floor is enclosed, either partially or fully. In A Zones, the
partially or fully enclosed area below the elevated floor is with or

Distinguishing Feature - For all zones, the area below the first
floor is enclosed by solid or partial perimeter walls. In all A zones,
the crawlspace is with or without openings** present in the walls

without openings** present in the walls of the enclosure. Indicate

information about enclosure size and openings in Section A -

Property Information. :
il 1

I
)
NEXT HIGHER
FLOOR GRADE

of the crawlspace. Indicate information about crawlspace size
and openings in Section A — Property Information.

NEXT HIGHER

GRADE /

WALKOUT LEVEL
(ENCLOSURE)

OPENINGS**

DIAGRAM 9

All buildings (other than split-level) elevated on a sub-grade
crawlspace, with or without attached garage.

Distinguishing Feature - The bottom (crawlspace) floor is below
ground level {grade) on all sides.* (If the distance from the
crawlspace floor to the top of the next higher floor is more than 5
feet, or the crawlspace floor is more than 2 feet below the grade
[LAG] on all sides, use Diagram 2.}

'/(:2_;\": : r/_\\
'\ : | CQ.bJ
o ’.4
NEXT HIGHER —
GRADE %R /}_‘ \\.

FLOOR /

OPENINGS®

* A floor that is below ground level (grade) on all sides is considered a basement even If the floor Is used for living purposes, or as an office,
garage, workshop, etc.

** An “opening” is a permanent opening that allows for the free passage of water automatically in both directions without human intervention.
Under the NFIP, a minimum of 2 openings is required for enclosures or crawlspaces. The openings shall provide a total net area of not less
than 1 square inch for every square foot of area enclosed, excluding any bars, louvers, or other covers of the opening. Alternatively, an
Individual Engineered Flood Openings Certification or an Evaluation Report issued by the International Code Council Evaluation Service (ICC
ES) must be submitted to document that the design of the openings will allow for the automatic equalization of hydrostatic flood forces on
exterior walls. A window, a door, or a garage door is not considered an opening; openings may be Installed in doors. Openings shall be on at
least 2 sides of the enclosed area. If a building has more than 1 enclosed area, each area must have openings to allow floodwater to directly
enter. The bottom of the openings must be no higher than 1.0 foot above the higher of the exterior or interior grade or floor immediately below
the opening. For more guidance on openings, see NFIP Technical Bulletin 1.

NFIP Elevation Certificate Instructions — Page 9

66 ST. MARYS FLOOD RESILIENCY PROJECT // MAY 2017



CITY OF ST. MARYS
418 OSBORNE STREET

ST. MARYS, GEORGIA 31558
PLANNING AND ZONING DEPARTMENT

TELEPHONE: 912-510-4032  FAX; 912-510-4014
June 3, 2015
Name
Address

St. Marys, GA 31558
Dear Property Owner:

You have received this letter because your property is in an area that has been flooded several times. Our
community is concerned about repetitive flooding and has an active program to help you protect yourself
and your property from future flooding, but here are some things you can do:

1. Check with the Planning Department on the extent of past flooding in your area. Department
staff can tell you about the causes of repetitive flooding, what the City is doing about it, and
what would be an appropriate flood protection level. The staff can visit your property to discuss
flood protection alternatives.

2. Prepare for flooding by doing the following:
- Know how to shut off the electricity and gas to your house when a flood comes.
— Make a list of emergency numbers and identify a safe place to go.
- Make a household inventory, especially of basement contents.
- Putinsurance policies, valuable papers, medicine, etc., in a safe place.
- Collect and put cleaning supplies, camera, waterproof boots, etc., in a handy place.

- Develop a disaster response plan. See the Red Cross’s website at www.redcross.org for
information about preparing your home and family for a disaster.

- Geta copy of Repairing Your Flooded Home. We have copies at the Planning Department or
it can be found on the Red Cross’ website, too.

3. Consider some permanent flood protection measures.

- Mark your fuse or breaker box to show the circuits to the floodable areas. Turning off the
power to the basement before a flood can reduce property damage and save lives.

- Consider elevating your house above flood levels.

(Continued on the next page)
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- Check your building for water entry points, such as basement winclows, the basement
stairwell, doors, and dryer vents. These can be protected with lows walls or temporary
shields.

- Install a floor drain plug, standpipe, overhead sewer, or sewer backup valve to prevent sewer
backup flooding.

- More information can be found at FEMA’s website, www.ready.gov/floods.

- Note that some flood protection measures may need a building permit and others may not
be safe for your type of building, so be sure to talk to the Building Department.

4. Talk to the Planning Department for information on financial assistance.

- If you are interested in elevating your building above the flood level, we may apply for
Federal Grant to cover some of the cost.

- Geta flood insurance policy — it will help pay for repairs after a flood and, in some cases, it
will help pay the costs of elevating a substantially damaged building.

5. Get a flood insurance policy.

- Homeowner’s insurance policies do not cover damage from floods. However, because our
community participates in the National Flood Insurance Program, you can purchase a
separate flood insurance policy. This insurance is backed by the Federal government and is
available to everyone, even properties that have been flooded. Because our community
participates in the Community Rating System, you will receive a reduction in the insurance
premium.

- Some people have purchased flood insurance because it was required by the bank when
they got a mortgage or home improvement loan. Usually these policies just cover the
building’s structure and not the contents. During the kind of flooding that happens in your
area, there is usually more damage to the furniture and contents than there is to the
structure. Be sure you have contents coverage.

- Don’t wait for the next flood to buy insurance protection. In most cases, there is a 30-day
waiting period before National Flood Insurance Program coverage takes effect.

- Contact your insurance agent for more information on rates and coverage.
If you should have any questions, please do not hesitate to contact me at (912) 510-4025.

Sincerely,

Michele Wood, CFM
Floodplain Manager
City of St. Marys

68 ST. MARYS FLOOD RESILIENCY PROJECT // MAY 2017 APPENDIX | 68



Acknowledgments

Many people have made invaluable contributions to
this project over the past several years, and this is our
best attempt to acknowledge the time and effort of
individuals and groups. However, we do recognize in
advance that this list is almost certainly incomplete
and apologize in advance for unintended omissions.
Please also note that acknowledged individuals bear
no responsibility for the contents in the report, which
is the sole responsibility of the authors.

We thank the staff, elected officials, and local
citizens in the City of St. Marys for their participation
in — and patience with — this project. Special thanks
go to each of the following staff members for their
engagement and assistance throughout the project
period: Roger Weaver (former Planning Director,
now retired) for his overall enthusiasm and in-depth
conversations about the history of St. Marys and
the importance of floodplain management; Michele
Wood (Assistant Planner and Floodplain Manager)
for her many hours of collaboration with the project
team in working through floodplain regulations and
Community Rating System materials; Dr. Jeftf Adams
(Community Development Director) for the energy
and insights he brought to this project when he joined
the City, and his continued persistence in making
monthly updates and serving as the primary project’s
liaison to the City Council; Bobby Marr (Public Works
Director) for his eager assistance in locating digital and
print datasets, as well as his very detailed observations
and insights about local infrastructure; John Holman
(City Manager) for his facilitation of public meetings
and overall leadership; and Becky Myers (Main Street
Coordinator) for her efforts and assistance to link
this flood resiliency project with downtown vision-
ing. Current and past members of the City’s Historic
Preservation Commission also provided valued input
that helped guide the project.

We give very special thanks to the St. Marys
EarthKeepers and, in particular, the organization
Chair, Alex Kearns. The genesis of this project can be
directly credited to the efforts of Ms. Kearns and the
St. Marys EarthKeepers to host a local sea-level rise
forum in February 2013. The St. Marys EarthKeepers
provided many hours of volunteer assistance to
the research team over the course of the project, all
of which proved vital to the project delivery and
completion.

69 ST. MARYS FLOOD RESILIENCY PROJECT // MAY 2017

A variety of faculty and staff at the University of
Georgia provided key contributions to the outreach
components and development of further research
ideas over the course of this project. These include J.
Scott Pippin, Shana Jones, Daniel Bivins, Leigh Elkins,
Langford Holbrook, Mathew Hauer, and Jimmy Nolan
from uvGa Carl Vinson Institute of Government;
Jessica Brown, Keren Giovengo, and L. Mark Risse
from uGA Marine Extension and Georgia Sea Grant;
and Jon Calabria, Alfie Vick, Rosanna Rivero, and
Alison Smith from uGa College of Environment and
Design.

Several undergraduate students from Stetson
University provided assistance with development of
GIs analyses, graphic design, and community outreach
over the course of this project. These include Justin
Baumann (Class of 2016), Emily Niederman (Class
of 2017), and George Winsten (Class of 2018). All
students who took Stetson’s Geographic Information
Systems and Science course (ENss 301) in the fall 2015
and fall 2016 semesters also had opportunities to assist
with the analysis of data from St. Marys.

Other individuals and institutions that provided
support and/or information critical to the final
project include: Lupita McClenning and David
Dantzler (Coastal Regional Commission of Georgia);
Jennifer Kline (Coastal Resources Division, Georgia
Department of Natural Resources); and the Camden
County Tax Assessor’s Office. We give extra special
thanks to Courtney Reich of the Ecological Planning
Group, LLC, for technical comments, feedback, and
outreach support that were critical for helping to
ensure that the final document provides information
that will be most beneficial to proactive floodplain
management and planning activities in St. Marys over
the long-term.

This publication was supported and made possible
in part by an Institutional Grant (NA100AR4170098)
to the Georgia Sea Grant College Program from the
National Sea Grant Office, National Oceanic and
Atmospheric Administration, U.S. Department of
Commerce. All views, opinions, findings, conclusions,
and recommendations expressed in this material are
those of the authors and do not necessarily reflect
the opinions of the Georgia Sea Grant College
Program or the National Oceanic and Atmospheric
Administration.

GRAPHIC & PUBLICATION DESIGN BY JULIE SPIVEY, ASSOCIATE
PROFESSOR OF ART/GRAPHIC DESIGN AT THE UNIVERSITY OF GEORGIA
WITH ASSISTANCE FROM NICOLE KIM, BFA "17.



Grant Office,
Atmospheric Adm
Department of Co
opinions, findings, co
recommendations exp
material are those of the
do not necessarily reflect
of the Georgia Sea Grant
Program or the National O
and Atmospheric Administr





https://www.researchgate.net/publication/317008117



