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INTRODUCTION
In 2013 a number of events occurred that led to the decision to expand Part 7 of the

LMS to help capture and compile information in support of the Community Rating
System (CRS) communities and more thoroughly address our current and future flood
risks and mitigation measures. Key events included:

The rollout of new Storm Surge Planning Zones based upon updated Sea Lake
Overland Surge from Hurricanes (SLOSH) data

The 2013 update to the CRS Coordinators Manual

The desire to integrate climate change and sea level rise considerations into the
LMS

The Biggert-Waters Act and reforms to the National Flood Insurance Program
(NFIP)

The desire to integrate the planning consideration of the Comprehensive
Development Master Plan (CDMP) and Stormwater Management Master Plan
into the LMS, since the LMS is the Floodplain Management Plan for the County

Actions taken to further incorporate flooding considerations into the LMS and
community mitigation included:

Designation of the local CRS User Group as a Sub-Committee of the LMS
Nichole Hefty, the Chief of the Miami-Dade Office of Sustainability was
nominated to become a member of the LMS Steering Committee

The Office of Emergency Management (OEM) hosted the L-278 class CRS
training to assist our local communities in preparing for the changes

Additional maps were developed to determine flood risk

OEM and Miami-Dade Water and Sewer Department (WASD) partnered to work
on an educational component to introduce stakeholders to a new interactive
model to help determine potential impacts from Sea Level Rise

Identification of activities that Miami-Dade County Departments conduct that may
assist all of our communities with uniform credit

Collaboration with the newly appointed State CRS Coordinator

Integration of Sea Level Rise considerations into the Miami-Dade Threat and
Hazard Identification and Risk Assessment (THIRA)
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Scope

Part g as with other portions of the LMS, will identify what CRS activities the sections
align with, as applicable. The CRS/Flood Sub-Committee will be responsible for
supporting the development and review of this section of the LMS. This section is
meant to be supplementary to and not replace the responsibilities of the community
CRS Coordinator.

Planning Process
As identified in Part 1, the LMS is a reflection of the initiatives that are identified and

supported by the LMS Chair, LMS Co-Chair, the LMS Steering Committee, the LMS
Working Group (WG) and the LMS Sub-Committees(S-C). As illustrated in Part 4
Appendix B, there is a diverse representation of agencies from the whole community
engaged in the LMS.!

The LMS Working Group meets on a quarterly basis and the Steering Committee and
Sub-Committees meet on an as needed basis. All meetings are open to the public and
are advertised on the LMS webpage.

http://www.miamidade.gov/fire/mitigation.asp.

Meeting Notes and Attendance Sheets are maintained in Part 5 — Meeting Notes. The
LMS Chair develops and sends out a monthly LMS Information Bulletin to the LMSWG
and posts this on the website.? The LMS Information Bulletin provides information on
updates and changes to the LMS program, training and outreach activities, information
on new mitigation products, and information pertinent to the stakeholders.

The LMS undergoes a five year cycle for submittal to the State and FEMA for review
and approval. Upon FEMA approval, the plan is adopted locally by the Board of County
Commissioners (BCC). Miami-Dade has a metropolitan form of government, (as
discussed in Part 1 with supporting documentation in Part 4 Appendix G). When the
BCC passes a resolution or ordinance, that action automatically includes all the
municipalities within the county. In the event a municipality does not wish to participate
in the action, that municipality must, through their own resolution, opt out. For example,
when the BCC adopted this LMS, the municipalities were automatically included and
none opted out. The latest adoption documents are provided in Part 4 Appendix D.3

1 CRS - 510(Step 1) (b) and 501( Step 2)(a)
2 CRS - 510 (Step 2) (a)
3 CRS - 510(Step 1) (c)
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Local communities that wish to utilize the LMS as their floodplain management plan for
credit under the CRS program will have to do a local adoption of the plan. Local
communities are welcome to have their Annual Report (Activity 510) report included in
Appendix B of this document.

Assessing the Hazard
South Florida is vulnerable to flooding from rainfall events and rainfall and storm surge

from tropical cyclones. As illustrated and discussed in the THIRA, in Part 4 Appendix |,
flooding, hurricanes and tropical storms have a moderately high risk to our communities.
Miami-Dade has a relatively flat topography and is interlaced with extensive canal
systems operated by South Florida Water Management District, PWWM and local
municipalities. Miami-Dade is surrounded by water with the Atlantic Ocean, Intracoastal
Waterway, Biscayne Bay, Florida Bay and the Florida Everglades. The County is close
to sea level with an underground water supply just below the ground surface. The
future threat of sea level rise and the potential impacts are being considered and
additional modeling and mapping are being conducted to help us understand how
communities may be impacted differently depending upon their geographic location and
specific considerations. Some of our coastal communities are already experiencing
“sunny day flooding” during king tides, typically occurring between September and
November.

The LMS will continue to incorporate and provide speakers and reference material to
promote mitigation measures throughout our community.

e Canal and groundwater elevations, when combined with seasonal rainfall
variations and the volume of the potential storm, result in a definite flood hazard
to inland areas.

e All tropical weather systems have to be carefully monitored, several days before
they make landfall. Because of the time needed to move water through canals to
increase capacity, more advanced monitoring is needed.

e Coastal flooding has potential to impact residential and commercial development
along the east coast of South Florida and Biscayne Bay, primarily through storm
surge and inundation.
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Rainy Season
South Florida’s rainy season typically lasts an average of 155 days starting in mid-May

to mid-October. According to the National Weather Service (NWS) — Miami Office, the
2016 rainy season began on May 15" and concluded on October 16™. The average
rainfall for southern Florida was 36.16 inches and the normal for the rainy season is
38.94 inches. Miami-Dade has three sites in the top ten sites for rainfall in the 2016
rainy season, compiled by the NWS — Miami Office. Two of the sites had less than an
inch above normal. The third site, Miami International Airport, recorded a total of 42.14
inches, 0.34 inches below normal.

Table 1: Top 10 Rainfall Sites in South Florida in 2016 Rainy Season

Top 10 Rainfall Sites for May 15 — De]E)rzgrr;ure
2016 Rainy Season Oct. 16 N
ormal
1. Naples/Golden Gate (NWS COOP) 50.09 +9.59
2. La Belle (NWS COOP) 47.60 +11.11
3. Ortona (NWS COOP) 46.36 +7.78
4. NWS Miami — Sweetwater (NWS COOP) 45.62 +0.51
5. Homestead General Airport (NWS COOP) 42.53 +0.38
6. Miami International Airport (NWS ASOS) 42.14 -0.34
7. Muse (NWS COOP) 42.00
8. Fort Lauderdale Beach (NWS COOP) 41.98 +1.61
9. Immokalee (FAWN) 41.91 +7.49
10. South Bay/Okeelanta (NWS COOP) 40.91

During the first half of the rainy season, below normal rainfall was recorded in many
areas of South Florida, especially the eastern metro area.  Halfway through the rainy
season, most of southeast Florida metro area was 3 to 5 inches below normal with
some locations with as much as 8 to 10 inches below normal. The latter part of the
season had near normal rainfall, but coming off a drier than normal first half resulted in
a rainfall deficit.

The South Florida dry season typically lasts from October into May with an average
rainfall of 12-19 inches, lowest in the interior and western portions of south Florida.
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Background and History
During the early stages of development in Miami-Dade County, the land was frequently

inundated for long periods due to the flat topography, low land elevations and the high
groundwater table in the Biscayne aquifer. To remedy this situation, and to make the
land suitable for habitation, various local governments and private entities initiated the
construction of the canal system that exists today. This system was designed to move
water to the east and ultimately to Biscayne Bay using gravity flow. The excavation of
the canal system exposed the Biscayne aquifer, the county's primary source of drinking
water, to saltwater intrusion. In order to stem the flow of salt water into the Biscayne
aquifer, salinity control structures were constructed at the mouths of both primary and
secondary canals throughout Miami-Dade County.

The early design of the canal system did not consider the extensive development that
has occurred in the western parts of the county. These western areas are lower in
elevation, and thus more flood-prone. The system relies on gravity to discharge, and is
inadequate to remove storm water volume caused by major rain events, particularly
considering large tidal surge that may accompany tropical storm events.

Today, the canal system in Miami-Dade County consists of over 616 miles laid out in
approximate one to two-mile grids. The canal system is divided into 360 miles of
primary canals, 260 miles of secondary canals, 350 miles of smaller ditches under
private jurisdiction, and 75 miles of coastal waterways. The primary system, including
most of the salinity control structures, is operated by the South Florida Water
Management District. The secondary system is the responsibility of Miami-Dade
County. In general, the secondary canal system connects into the primary system,
which empties into Biscayne Bay. The private ditches discharge into the secondary and
primary canals and the coastal ditches discharge directly into Biscayne Bay. The ability
to move water in the secondary system is dependent on the available capacity of the
primary system, which, in turn, is dependent in part on the proper operation of the
salinity control structures. The canal systems are depicted in Map 1.

The principal functions of the canal system are:

e To maintain adequate groundwater levels in the Biscayne aquifer, to provide for
both water supply and to prevent salt-water intrusion. In general, the water levels
in the canal system are lower than the groundwater levels. The canal system can
be used to recharge the Biscayne aquifer during the dry season when flow is
conveyed from Lake Okeechobee and the water conservation areas into the
urbanized areas. Conversely, during the wet season, groundwater flows from the
aquifer into the canals and is discharged to the ocean, as needed, to prevent
flooding.

January 2017 P7-5



LMS The Miami-Dade Local Mitigation Strategy
Mismi=Iatl Part 7: Flooding- NFIP and CRS

e To provide for drainage during periods of excess rainfall, when the control
structures must be operated to prevent overtopping of canal banks.

Map 1: Canals in Miami-Dade County
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Flood Events
Two flood events of note in 1999 and 2000 changed the way water managers,

emergency managers and residents approached disasters in south Florida.

October 1999 — Hurricane Irene (DR-1306) developed and started a path towards
South Florida. Initial projections were correct in stating the hurricane would impact the
west coast of Florida, and Irene traveled through the state and, on October 15, passed
just to the west of Miami-Dade County*.

Although the hurricane did not pass directly through the county and no exceptionally
high winds were experienced, the heavy rainfall associated with this storm did hit Miami-
Dade County, and the impacts were severe. Some roads were impassible for weeks,
electricity was out in certain areas, and residents and businesses suffered heavy
losses. As a result of Hurricane Irene, the Miami-Dade County Board of County
Commissioners created a Flood Management Task Force, to analyze why certain areas
were so heavily impacted by floodwaters. After eight months of meetings with affected
residents and industry, the Task Force offered eighteen recommendations. These
recommendations are being implemented where possible, and progress is being
tracked.

October 2000 - A tropical disturbance, later to become Tropical Storm Leslie,
developed off the west coast of Cuba on October 2™, and headed toward South Florida
(DR-1345). Water managers and weather officials closely tracked the system, and
preemptive measures were taken to start moving water out of the canals. Weather
forecasts called for 4-8 inches of rainfall from this system, but once the disturbance
moved toward the west coast of Florida, it interacted with a stalled frontal boundary
located over south Florida. This resulted in 14 to 18 inches of rainfall over a linear area
in the center of the county®. Equally as unfortunate were residents and businesses that
experienced a similar result as in Irene.

Immediately after this so-called "no-name" storm hit, the county commission
reconvened the Task Force, to re-examine the problem.

4 Tropical Cyclone Report: Hurricane Irene, October 13-19, 1999
(http://www.nhc.noaa.gov/data/tcr/AL131999 Irene.pdf)

5 Tropical Cylone Report: Tropical Storm Leslie (Subtropical Depression One), October 4-7, 2000
(http://www.nhc.noaa.gov/data/tcr/AL162000 Leslie.pdf)
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August 2005 — Hurricane Katrina was every bit as much a flood event as it was a
windstorm. Large areas in south Miami-Dade County were impacted by flooding,

especially in the agricultural community.

October 2011 — On October 9, 2011 we
experienced a heavy rain event in Miami-Dade with
over 10 inches of rain falling at the West
Kendall/Tamiami Airport. The top graphic illustrates
the rainfall amounts for a 48-hour period.

From October 28-31, 2011 another heavy rain
event occurred with the greatest impacts being felt
in Miami Beach. The areas of heaviest showers
and thunderstorms were over Pinecrest, Coral
Gables and Coconut Grove and remained over that
area for another few hours. This area of rainfall
produced anywhere from 6 to 10 inches of rain in
only a few hours from Cutler Bay to Coconut
Grove, leading to severe street flooding and
intrusion of water into dozens of homes across this
area. Estimates from the South Florida Water
Management District indicate that isolated areas in
Coconut Grove may have received in excess of 12
inches during this time span. Portions of Miami-
Dade County experienced 3-7 inches of rain in a
few hours causing significant street flooding. The
middle graphic illustrates the rainfall amounts.

June 2013 — Tropical Storm Andrea passed across
north Florida, while south Florida was on the
receiving end of torrential rains over northeastern
Dade as the tail of the storm moved across the
area. Up to 14 inches of rain was recorded in
North Miami Beach in only a few hours and 8-12
inches from North Miami to the southern portion of
Broward County. The event caused severe street
flooding and flooding of buildings. The graphic to
the right illustrates the rainfall amounts for this
event.
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October 2013 — On October 3", significant flooding occurred
in Kendall, the Falls and Pinecrest with measured rainfall of
amounts up to 10 inches in 8 hours causing street flooding
and damages to homes and several apartment buildings.

RAINFALL EVENT OF 2/28/2015 - 48H RAINFALL

February 2015 - In
February 28", a stalled frontal system produced
rainfall amounts between 2-6 inches throughout
the county in a 24 hour period. The most rain fell
in ElI Portal and Miami Beach. No significant
damage was reported from this event.

No significant rain events were reported during
South Florida’s rainy season as the season was
significantly drier than normal.

December 2015 In December 5" and 6™, a series
of fronts stalled over southern Florida resulting in ——
significant  rainfall throughout the county. $
Recorded rainfall amounts during the 24-hour . ° = <
period were similar from past tropical systems. _7
The Miami Executive Airport recorded 9 inches of
rain and West Kendall reported over 10 inches.
The Homestead/Redland area recorded 6 to 8
inches of rain which lead to severe flooding in p o B
agricultural land resulting in a significant loss of =~ = . = .
crops. Other reports of this events included road : jas
closures and many stalled vehicles. Decemberis v TR
typically the driest month in South Florida, but B
Miami International Airport recorded, its second

wettest December on record, with 9.75 inches.

Miami Executive Airport in West Kendall and

Redland recorded 18.43 and 15 inches, respectively.

7-DAY RAINFALL - 12/07/2015
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24-H RAINFALL, Inches - 1/27/2016
January 2016 — In January 27th’ 2016 an area Of 1/27/2016 at 7 AM EST to 1/28/2016 at 7 AM EST

low pressure developed in the southeastern Gulf
of Mexico. As a result, a weak warm front moved
through South Florida and then stalled over
Central Florida until the afternoon of the 28". A
stronger upper level system lifted the area of low
pressure across Florida bringing a cold front
through South Florida.

Rainfall of up to 3.18 inches fell throughout the
County on January 27" with the highest amounts
in northwest Miami-Dade. Heavier localized
rainfall was recorded throughout the County. On
the 28™, up to 4 inches of rainfall was recorded
throughout the County. Heavier amounts in the
north-northwestern portion of the County. The
image on the right shows the rainfall amounts in
the 24-hour period between January 27" and
28,

The 2016 Atlantic Hurricane Season had two “near-misses” for Miami-Dade County, but
no significant flood damage was reported.

August 2016 — At the beginning of its trajectory, Tropical Depression 9 appeared as a
potential threat to Miami-Dade County with a possible landfall as a stronger tropical
cyclone. As the system continued its west northwest track, a hostile atmospheric
environment hindered its development. The disturbance ultimately evaded the County
and moved through the Straits of Florida. Thunderstorms stayed over the coastal
waters.

October 2016 — Hurricane Matthew became the biggest threat to South Florida since
Hurricane Wilma in 2005. The center of Matthew remained offshore and no hurricane
impacts were felt in the County. Matthew’s outside bands, as it continued its paralleled
track along the east coast of Florida, produced some squally weather between October
5t and 7™ producing up to 1.5 inches rainfall throughout the County.

Local flood events have been documented by the National Weather Service Miami
Office and can be found at http://www.weather.gov/mfl/events _index.
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Flood Impacts
The impact of floods could range anywhere from wet carpets or floors to damaged

interiors leading to destruction of property. In addition, floods can potentially cause
damage to infrastructure, such as washing out roads and bridges, or standing water
inhibiting movement of vehicular or train traffic. Furthermore, floods also impact the
agricultural community due to crops being inundated over an extended time or being
washed away. Flooding, whether in rural or urban areas, can last up to several weeks
as was the case during Hurricane Irene.

Flood Regulations in Miami-Dade County
Pre-FIRM structures represent a potential flood hazard, in that, due to the relatively flat

terrain, older structures built lower will experience more of a hazard than structures built
to FIRM elevations. In fact, because newer structures may be sited close to the pre-
FIRM buildings, their potential risk for flood damage may be even greater.

The CRS Sub-Committee identified major milestones for flood regulation in Miami-Dade
County as depicted in Table 2.

Table 2: Major Flood Regulation Dates for Miami-Dade County (Nov. 2014)

Color Year Description % of housing
stock
- Pre- No special elevation requirements in effect.
1957 22.25%

1957- General Countywide requirement of the highest of the
1973 County Flood Criteria maps (10-year event) (CFC), back
of sidewalk (BOS), or highest adjacent crown of road
(COR) + 8 inches for residential or 4 inches for

commercial construction 23.92%
1973- First FIRM maps developed identifying flood areas. CFC
1992 still enforced. 27.73%
1993- Incorporated areas begin enforcing flood codes.
2008 24.12%
2009- Updated FEMA Flood Maps
2011 1.33%

2012 - New Florida Building Code requiring free board for
present | properties within Special Flood Hazard areas, following
ASCE?24 Table, to be elevated depending on the
building category 0.65%

Map 2, provides an overview of the residential construction in relation to these major
milestones. Individual jurisdictional maps were made available to all of the
municipalities. This information was gathered from the Miami-Dade Property Appraiser
database looking at the year of construction. This is meant to provide an overview of
year of construction but does not tell us much about the elevation to which the
structures were actually built but at least the standard in place at time of the original
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construction. There is not currently a comprehensive database of elevation certificates
for all structures, though information is being gathered.

Map 2: Residential Construction by Flood Regulation Milestones

MIAMI DADE

Legend

Residential Building
YR_BUILT
Pre 1057
1957 - 10732
1974 - 1002
1993 - 2008
- 201

- Fresent

Miami-Dade County Residential Building Age
Flood Protection Milestones

Date: 11/13/2014 -]

Enmrguncy P g wniank
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Table 3 show the number of structures by the flood regulation milestones for each

municipality.

Table 3: Jurisdictional Residential Structures by Flood Milestones

Jurisdiction 1957- 1974- 2012-
Aventura 35 3740 10574 7533 66 70
Bal Harbour 457 810 1135 598 8 5
Bay Harbor 708 1380 167 139 5 28
Biscayne Park 943 89 36 2 1 0
Coral Gables 7,943 4,252 1,987 3,650 217 84
Cutler Bay 1,307 4,132 2,853 4,647 286 357
Doral 20 843 4,112 10,926 749 717
El Portal 682 47 4 14 1 2
Florida City 316 484 265 1,018 26 3
Golden Beach 141 29 77 86 10 6
Hialeah Gardens 4 273 2,148 3,210 5 37
Hialeah 14,882 12,762 16,910 5,606 58 55
Homestead 1,399 989 2,969 11,261 280 376
Indian Creek 7 4 6 13 2 0
Village

Key Biscayne 570 2,352 2,317 1,192 41 60
Medley 19 20 21 14 1 31
Miami Beach 12,384 17,229 6,305 9,847 435 218
Miami Gardens 9,125 12,970 4,389 2,295 187 35
Miami Lakes 12 2,866 2,717 3,240 8 6
Miami Shores 3,120 538 177 80 3 2
Miami Springs 2,808 818 248 71 7 8
Miami 457 810 1,135 598 8 5
North Bay Village 709 1,392 581 713 39 1
North Miami 6,161 5023 1,270 159 12 8
Beach

North Miami 8,305 5,271 1,217 644 15 9
Opa-locka 1,873 589 151 274 9 2
Palmetto Bay 348 4,452 2,152 965 12 13
Pinecrest 1,464 2,891 831 800 47 34
South Miami 1,929 743 541 565 16 17
Sunny Isles Beach 196 5,009 4,107 5,531 854 2
Surfside 1,144 714 644 616 3 1
Sweetwater 60 817 1,826 767 7 1
Virginia Gardens 435 128 50 8 0 0
West Miami 1,405 85 23 70 2 0
Unincorporated 41,310 75,601 120,150 70,366 1,689 2,574
Total: 114,755 | 166,743 196,220 154,794 5,641 5,400
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Map 3 shows the FEMA Flood Insurance Rate Maps that went into effect in 2009. Miami-Dade
County is currently undergoing a new coastal study with maps projected to take effect in
2019.Map 3: FEMA Flood Zones Miami-Dade County 2009
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Map 4 illustrates the number of buildings that are in FEMA Flood Zones for Miami-Dade
County based upon the 2014 Miami-Dade Property Appraiser data and Table 4 provides
a breakdown of buildings by jurisdiction.

Map 4: Buildings By FEMA Flood Zones
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Table 4: Buildings by Jurisdiction in Flood Zones (Nov. 2014)

A AE AH D VE X | XE |
Aventura 24,149 52 31
Bal Harbour 738 955 2250
Bay Harbor 2576
Biscayne Park 991 42 42
Coral Gables 2770 1209 58 13209 1466
Cutler Bay 8840 1871 3886
Doral 93 3768 16746
El Portal 6 97 566 92
Florida City 3 2 1097 396 817
Golden Beach 262 98
Hialeah Gardens 133 271 5802
Hialeah 1304 18513 36496
Homestead 222 8824 9098 746
Indian Creek 33 4 1
Village
Key Biscayne 7056
Medley 19 251 578
Miami Beach 51049 4381 123
Miami Gardens 12103 92083 8638
Miami Lakes 0 8317 1263
Miami Shores 843 3 19 2470 552
Miami Springs 11 2029 2125 21
Miami 43094 6441 3897 68535 2215
North Bay Village 3872
North Miami 5650 7212 653
Beach
North Miami 8190 261 5637 1995
Opa-locka 714 543 1319 1275
Palmetto Bay 4701 41 3590 80
Pinecrest 2168 268 3563 260
South Miami 2 784 3660
Sunny Isles Beach 11351 1 7647 0
Surfside 1560 1878
Sweetwater 1 582 367
Virginia Gardens 122 445 86
West Miami 960 768
Unincorporated 582 44750 105976 2 28 169059 20053
Total: 585 | 247,570 152649 2 4305 381122 42164
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Storm Surge
One of the other areas of concern for flooding in Miami-Dade County is associated with

storm surge inundation from tropical cyclones. Storms traveling from the east, south
and west put Miami-Dade at risk from storm surge. To model storm surge, the Sea,
Lake, and Overland Surges from Hurricanes (SLOSH) model is utilized. In 2010 the
State of Florida conducted regional evacuation studies that included collecting updated
topography information utilizing Light Imaging Detection and Ranging (LIDAR) data.
The Miami-Dade Office of Emergency Management (OEM) was presented with the data
to then go about setting areas for potential evacuation from storm surge.

Map 5 is a depiction of the Maximum of Maximums (MOM) for a Category 5 Hurricane,
on the Saffir-Simpson Scale. It should be noted that ranges of storm surge are no
longer strictly tied to categories of hurricanes and with updated technology, OEM and
the National Hurricane Center utilize directional information to better predict where
storm surge will occur for each individual storm. Map 5 illustrates areas of the county
that could potentially get surge from at least one direction of an impacting storm with
winds of 157 mph and greater.

Map 5: Maximum of Maximums (MOM) Storm Surge for Category 5°
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Map 6 depicts the areas OEM selected as Storm Surge Planning Zones, which indicate areas that are
potentially at risk for storm surge and may be designated as evacuation areas. Table 5 lists the
population in each zone and the estimated clearance times for evacuations.

Map 66: Storm Surge Planning Zones
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Table 5: Population Estimates and Evacuation Clearance Times for Storm Surge Planning Zones
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Risk Area Cumulative Mobile In County Out of County
Homes Clearance Clearance
Tourists Times’ Times
(hours) (hours)

A 68,317 26 26

B 354,068 422,385 28 28

C 302,039 724,424 103,238 37 37

D 631,399 1,355,823 56 56

E 495,629 1,851,452 73 73

Total 1,851,452 1,954,690

*Clearance times from Base Scenario provided by SFRPC and FDEM on 5/12/2016.

7 In-county clearance time includes out-of county trips from other counties that was through evacuation
zones in the evacuating county. Therefore, clearance time form Miami-Dade County in all level B and
higher will reflect the out-of-county clearance time for Monroe County. Source: Regional Evacuation
Transportation Analysis, South Florida Regional Planning Council
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Map 7 provides an illustration of the buildings by type within the storm surge planning
zones and Tables 6 and 7 provide a listing of building types by jurisdiction within the
storm surge planning zones.

Map 7: Buildings within Storm Surge Planning Zones
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Table 6: Commercial and Industrial Facilities by Municipality in Storm Surge Planning Zones

COMMERCIAL INDUSTRIAL
JURISDICTION Count Bldg Value Count Bldg Value
AVENTURA 237 412,642,130 25 20,710,431
BAL HARBOUR 682 1,652,267,919
BAY HARBOR ISLANDS 97 45,250,603
BISCAYNE PARK
CORAL GABLES 1,304 1,530,909,828 17 7,604,059
CUTLER BAY 107 110,484,222 2 4,010,204
DORAL 635 895,123,737 2,356 1,599,282,733
EL PORTAL 7 1,447,630 1 1,295,212
FLORIDA CITY 125 110,424,581 40 20,540,233
GOLDEN BEACH
HIALEAH 1,591 732,427,700 2,627 671,506,281
HIALEAH GARDENS 169($ 94,480,379 308 80,697,399
HOMESTEAD 521 244,987,653 180, 43,318,083
INDIAN CREEK VILLAGE 673 689,693,968
KEY BISCAYNE 295 188,279,601 1,413 334,011,832
MEDLEY 52 19,590,981 11 1,756,701
MIAMI 16,223 7,741,130,240 374 341,494,663
MIAMI BEACH 7,995 4,532,548,698 409 169,096,549
MIAMI GARDENS 404 487,906,023 1 84,384
MIAMI LAKES 157 249,934,462 8 2,711,847
MIAMI SHORES 76 34,542,122 2 4,402,072
MIAMI SPRINGS 171 139,483,910 2,627 671,506,281
NORTH BAY VILLAGE 137 51,551,085 308 80,697,399
NORTH MIAMI 609 259,531,912 133 46,813,127,
NORTH MIAMI BEACH 498 302,658,179 56 15,192,672
OPA-LOCKA 175 $30,374,557 631 165,797,265
PALMETTO BAY 247 154,986,293 1 1,540,548
PINECREST 143 122,847,307 1 185,510
SOUTH MIAMI 548 199,298,249 33 3,756,442
SUNNY ISLES BEACH 1,322 317,161,218
SURFSIDE 48 11,408,102
SWEETWATER 138 396,044,015 351 179,049,169
UNINCORP. MIAMI-DADE 5,957 3,388,837,629 8,306 2,953,844,452
VIRGINIA GARDENS 23 25,527,254 3 5,937,275
WEST MIAMI 97 20,717,177 29 3,467,223
TOTAL 40,790 24,504,805,396 17,991 7,367,800,334
January 2017 pP7-21



LMS

Miami-Dade

The Miami-Dade Local Mitigation Strategy
Part 7: Flooding- NFIP and CRS

Table 7: Residential and Other Structures by Municipality within Storm Surge Zones

RESIDENTIAL OTHER
JURISDICTION Count Bldg Value Count Bldg Value
AVENTURA 22,067 $7,353,362,771 1,903, $589,998,701
BAL HARBOUR 3,013 $2,065,111,108 248 $143,291,649
BAY HARBOR ISLANDS 2,432 $544,847,704 47 $40,082,298
BISCAYNE PARK 1,070 $131,726,494 5 $816,927
CORAL GABLES 16,935 $6,065,921,180 456 $493,996,179
CUTLER BAY 13,596 $1,500,319,689 892 $153,280,837
DORAL 17,372 $2,976,510,794 244 $510,299,633
EL PORTAL 749 $80,758,362 4 $2,429,256
FLORIDA CITY 2,070 $104,940,748 80 $53,801,677
GOLDEN BEACH 354 $229,696,574 6 $836,173
HIALEAH 49,669 $4,671,419,681 2,426 $786,394,680
HIALEAH GARDENS 5,650 $640,297,886 79 $207,677,998
HOMESTEAD 17,068 $1,293,836,792 1,121 $385,041,980
INDIAN CREEK VILLAGE 32 $135,218,524 6 $5,148,996
KEY BISCAYNE 6,533 $4,884,340,942 228 $493,353,379
MEDLEY 74 $3,832,240 49 $20,362,160
MIAMI 98,703 $19,249,522,305 7,843 $3,738,123,952
MIAMI BEACH 46,212 $17,507,335,275 1,335 $1,102,579,306
MIAMI GARDENS 28,738 $2,264,882,565 308 $322,407,043
MIAMI LAKES 8,839 $1,439,202,664 175 $196,979,129
MIAMI SHORES 3,768 $583,932,844 42, $93,159,747,
MIAMI SPRINGS 3,954 $545,454,373 53 $65,356,328
NORTH BAY VILLAGE 3,442 $589,832,119 2901 $80,300,567,
NORTH MIAMI 14,801 $1,504,945,907 540 $260,808,569
NORTH MIAMI BEACH 12,046 $1,185,919,717 915 $163,507,298
OPA-LOCKA 2,904 $203,527,749 141 $103,738,423
PALMETTO BAY 7,917 $1,598,412,469 247 $103,338,624
PINECREST 6,074 $1,949,510,915 41 $79,305,464
SOUTH MIAMI 3,781 $646,507,410 84 $119,948,075
SUNNY ISLES BEACH 15,699 $8,023,905,384 1,978 $585,459,453
SURFSIDE 3,122 $843,630,141 268 $198,206,935
SWEETWATER 3,481 $430,623,942 321 $104,650,928
UNINCORP. MIAMI-DADE 312,085 $36,683,366,293 14,112 $6,651,747,383
VIRGINIA GARDENS 621 $69,027,146 6 $6,796,096
WEST MIAMI 1,585 $186,718,443 17 $8,495,008
TOTAL 736,456 $128,188,399,150 36,511 $17,871,720,851
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Sea Level Rise
Incorporation of the future threat of sea level rise presents challenges in that the

consideration and determination of what the potential impacts will be vary depending
upon the modeling variables that are considered.

The Office of Resilience will continue to lead the charge in working with agencies to
implement the Climate Action Plan. A review of the Climate Action Plan can be found in
Part 4 Appendix I, Integration Document. The LMS will continue to identify areas where
climate change and sea level rise can be integrated into mitigation planning. The
Vulnerability Assessment performed for Miami-Dade County was added to the THIRA,
see Part 4 Appendix J.

During the Evaluation and Appraisal Report adopted in 2011, climate change was
identified as one of the priorities to address in the County’s Comprehensive
Development Master Plan (CDMP). Miami-Dade has incorporated climate change
considerations and language in several of the Elements of the CDMP update which was
approved by the Board of County Commissioners in October, 2013. These policies now
form a sound foundation for Miami-Dade County to begin actively incorporating these
considerations into existing capital investment and infrastructure planning processes.

Map 8 provides a demonstration of the possible impacts of sea level rise in Miami-Dade
County and was developed from data collected for the Climate Change Compact.
Additional information is provided in Part 4, Appendix I.
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Map 8: Potential Sea Level Rise Impacts Miami-Dade
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Mapping Integration

To provide greater access to County data layers to the LMSWG, OEM has integrated a
number of data layers to our geographic information mapping based system known as
the Florida Interoperable Picture Processing for Emergency Responders (FLIPPER).
The LMS Chair worked with the Information Technology Department representative
assigned to OEM to identify data layers and information to assist with drawing linkages
and integrating mapping into the LMS Projects.

The following actions have occurred since 2013:

e Upgraded the way LMS Projects are tracked to build in additional information
including flood basins and address locations
e Additional layers added to FLIPPER for stakeholders to access including:
0 Hydrology and Topology
= Canal Structures
= Canal By Type
= Canal Maintained By
= Primary Canal Basin
= Contour Lines — Ground Elevation
o FEMA Panels
FEMA Flood Zone - to the parcel level
0 SLOSH data, by directional Maximum Envelopes of Water (MEOW)
and Maximum of Maximums (MOM)

@]

In 2015, the new Mapper feature in WebEOC was launched to map LMS Projects. This
will help us identify areas where multiple projects may be occurring or areas where
mitigation projects may need to be considered

Through FLIPPER agencies can assess the risk of their facilities from potential storm
surge, determine overall elevation of the land surrounding their facilities and determine
proximity to canal structures and which drainage basin they are in. Presentations have
been provided to community agencies and through the LMSWG meetings and the LMS
Information Bulletin on how to utilize the system.

Primary Drainage Basins
Maps 9 and 10 provides illustration of the location of the canal systems in Miami-Dade

to the drainage basins. The LMS will continue to work with the South Florida Water
Management District (SFWMD), DTPW and other responsible parties for canal
mitigation measures. Our communities are very reliant upon the ability of the canals to
provide drainage.
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Map 9 shows how canal basis cross jurisdictional lines and how it is paramount for us to
help track where drainage projects are planned so we can best collaborate with one
another to continue to mitigate flood hazards.

Map 9: Drainage Basins with Canals Identified
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Map 10: Municipal Boundaries in Relation to Drainage Basins
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Repetitive Loss Properties
Repetitive loss data has been gathered from FEMA and NFIP to help guide local

mitigation measures. Most of the repetitive losses sites are identified, funded and
mitigated through several Miami-Dade County programs, such as the Stormwater
Management Master Plan, Flood Inspections, Quality Neighborhoods Improvement
Program, Public Works Capital Budget, General Obligation Bond, Stormwater Utility and
Secondary Canal Dredging Programs. The objective of this program is the mitigation of
localized flooding problems not identified or addressed in any other programs, including
flooding of residential units above their finished floor elevations, through the
construction of minor drainage improvements at various locations throughout Miami-
Dade County. These sites

REPETITIVE LOSS AREAS
(residential/commercial or GENERAL MAP
industrial facilities) are reported by
FEMA on a yearly basis as having _
experienced flooding above their : | = r
finished floor elevations, two (2) : A
times or more with a damage L ; 7“"-_
claim of $1,000.00 or more each ; ' 1 ’ b
time. Map 11 shows the repetitive
loss areas within the county.

Miami Dade was unable to obtain ' B
data on all municipalities on
repetive  loss and  severe , :
repetitive losses in 2016. LM

opetsive Loss Areas 2017

O Is'

hich caused the flooding

Map 11: Repetitive Loss Areas, General Map
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Map 12 shows all repetitive loss properties throughout the county as reported through
NFIP. This maps does not show us uninsured or privately insured losses.

Map 12: Un-Mitigated Repetitive Loss Properties Address Count
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Table 8 shows the number and type of structures that have been reported and having
repetitive losses that have not been mitigated.

Table 8: Repetitive Losses by Jurisdiction*

Jurisdiction Years 2-4 Assmd- Non Other single Fam. Total
Family Condo Resident Res.
Aventura 1981-2013 0 1 2 8 5 16
Bal Harbour 1992-2000 0 1 0 0 0 1
Bay Harbor Islands 1994-2000 | O 0 0 0 1 1
Biscayne Park 1984-2013 0 0 0 0 3 3
Coral Gables 1981-2011 0 0 2 2 20 24
Cutler Bay 1981-2011 | O 0 0 0 32 32
Doral 1991-2012 | O 5 36 17 11 69
El Portal 1999-2007 0 0 1 0 4 5
Florida City 1981-2011 1 0 0 0 44 45
Golden Beach 1999-2013 0 0 0 0 3 0
Hialeah 1979-2014 14 4 19 4 165 206
Hialeah Gardens 1998-2014 1 0 15 0 24 40
Homestead 2000-2011 0 1 7 5 23 36
Indian Creek Village | - 0 0 0 0 0
Key Biscayne 1981-2011 0 0 1 1 3 5
Medley 1979-2011 0 2 12 0 0 14
Miami 1979-2014 28 9 23 23 154 240
Miami Beach 1981-2013 3 4 11 21 44 83
Miami Gardens 1994-2011 0 0 1 0 24 25
Miami Lakes 1995-2005 0 0 1 0 12 13
Miami Shores 1980-2005 0 0 0 0 7 7
Miami Springs 1991-2006 3 2 4 0 60 69
North Bay Village 1991-2005 | O 0 0 0 7 7
North Miami 1980-2013 2 0 3 1 37 43
North Miami Beach 1994-2013 1 0 4 0 11 16
Opa-locka 1979-2007 0 3 2 2 8 15
Palmetto Bay 1992-2011 0 0 1 0 10 11
Pinecrest 1981-2013 0 0 3 0 11 14
South Miami 1999-2005 0 0 1 0 6 7
Sunny Isles Beach 1995-2013 | O 0 0 3 2 5
Surfside 1991-2000 0 0 1 0 2 3
Sweetwater 1981-2005 16 0 0 0 67 83
Virginia Gardens 1991-2010 0 0 0 1 7 8
West Miami 1981-2000 | O 0 0 0 29 29
z:’;;w'pmated 1979-2014 | oo 17 104 62 2072 2313
Total 3569

*December 12, 2014 National Flood Database Non-Mitigated Properties Data from 1979-2014
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Map 13 shows the range of value for loss claims by flood basin for un-mitigated
properties.

Map 13: Repetitive Loss Claims by Value by Flood Basin
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Impact Assessment
As part of the Hazard Impact and Assessment Plan (HIAP), OEM is currently working

on how to better assess the potential and actual impacts of event. This involves
gathering data before, during and after an event. Figure 1 is extracted from the HIAP to
provide an overview of how this will be accomplished. The HIAP can be found in
Volume Il of the Comprehensive Emergency Management Plan (CEMP).

Figure 1: Impact Assessments: Before, During and After an Event
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