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Sanibel Island
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Interior Wetlands and Overland Flow
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1. Introduction — Interior
Wetlands and Overland Flow

0 - gt (&N * Theisland is essentially a

TSN T . bowl

""" e System fills and overflows, it
doesn’t drain dry.

-------

b, e S * Two interior freshwater
basins outfall to Pine Island
Sound via weirs

* Saltwater intrusion occurs

when freshwater head

5 [P decreases

O o NOTES = » N X ki - Z = — . .

- 0-2 1 rourd sl el (LOAR) s e e P Bt -Raandinns i /t IS necessary l'O retall’) as

- - ey 00000 - much rainwater as possible

2 - e | [ to maintain the freshwater
wetland ecosystem

" o o JOHNS®N 2 JOHNGON STREET opographic Ma
For Ruviaw I el




Damages from Hurricane lan
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2. Damage Repairs Post-
Hurricane lan — Introduction

————— v -

° [ § g -
Hurrlcane /an Severe/y PHOTO CREDIT: Steve Helber, the AP, ABC News

damaged the island’s
infrastructure.

* Culverts, inlets, and swales
were buried, leaving the
island more vulnerable to
riverine flooding.




Response: Mapping, Repairs, and Funding

2. Damage Repairs Post-Hurricane lan — Mapping, Repairs, and Funding
*  Mapping efforts
» At least 4,807 culverts, pipe ends, and swales added to map
* Damage repairs
» Hundreds of culverts and swales are in the process of being cleaned/dug out

* Funding was provided by a S10 million FDEP stormwater grant

HURRICANE IAN DAMAGE REPAIR TIMELINE
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FLOODING 101

FLOOD MITIGATION

Sandbel has been haavily Impacted by various types of flaading ower its history

FLOODING DUE TO RAINFALL STORM SURGE Multiple City departments work together on flocd

mitigation:

Flooding 101

Puibdio Virhs | Notursl Ao Pianning | Buiding

= The City maintains dranage infrastructure.
inchding natural systema. ditches. culverts
and wern.

= Muitiple flood mibgotion projects have been
implemented over the City's hiotory

An Apex Company

tly completing a Coastal

during a tropical
storm. FEMA fload maps
show the idand io wholly
imandated by ceawater in
the 100-ymar otorm event

ban darch arm woborond on new
rwbailetn

g arant funda and planeing
rojwety.

3. Flooding and Vulnerability — Riverine
* Public meeting display boards

* Heavy rainfall causes rivers & streams to exceed their capacity.

@ ity of Santbel, Ftonida

Flooding Due to Rainfall
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Flooding 101

3. Flooding and Vulnerability — Storm Surge
* FEMA flood maps: Sanibel is entirely inundated in 100-year storm event

Flooding Due to Storm Surge
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FEMA Flood Depth Map at 100-year Event
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LOOD MITIGATION
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Flooding due to Storm Surge

3. Flooding and Vulnerability — Storm Surge
* My home has never flooded before. Why now?

 5oftop 10 water levels occurred within 3 storm seasons

NOAA Tide Station — Fort Myers (8725520)

8

| |

Elevation (Feet NAVD 88)

1960 1970 1980 1990 2000 2010 2020

—8— Ann. Mean Sea Level  —&— Ann. Max. Sea Level

2030

10 Highest Water Levels
1965 to Present

Rank Peak EL Date
1 7.52 2022-09-28
2 5.53 2024-10-10
3 5.4 2024-09-27
4 3.68 1988-11-23
5 3.59 2001-09-14
6 3.58 1982-06-18
7 3.53 2024-08-04
8 3.47 2023-08-30
9 3.36 1974-06-25

10 3.32 2017-09-11

An Apex Company



Surface Water Monitoring

4. Data Collection & Review — Surface Water
* Water Level Monitoring Network
» 14 Water Level Datalogger Installations
» The basins generally act as a level pool

DATA COLLECTION & REVIEW

Understanding how the Isfand's hydrology hes changed followsng Hurricans fan

SURFACE WATER
1 Y

« Ingtallad 14 watar loval data recordars.

* The basine generally act 32 a level pool
and runoff io eficiently comveyed to the
Sanibel FRever. 20 deogned

+ Burhace vater levels i the intaricr

wetlands arw similar Lo those in 1977

* New roadoide ouberto could help with

the low recovery alcng Vit Gulf Drive.
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Groundwater Monitoring

4. Data Collection & Review — Groundwater

* Interior groundwater percolation is still

occurring similarly to past observations, going
back to 1953.

* Due to the Island’s low-lying profile, there is
little to no deep percolation out of the system.
This is consistent with The Sanibel Report
(1976).

DATA COLLECTION & REVIEW

Underztanding how the Iztand's hydrology hes changed followsng Humicans fan

SURFACE WATER GROUNDWATER
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WATER BUDGET
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+ New roadaide ouberto could help with
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Sanibel. not runoff through the weire.

= An analysin of satelite imagery of
Saribel uaing the Normalized Diference
Vegetation Index (NDVT) chowa Hurmicane
fan had 2 devastating impact on plant Ife
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DATA COLLE ON & REVIEW

the Isfand'a hydrolog: changed followsng Humicans ia:

Water Budget ,.,..“.. “m* ..,., .

ENGINEERING
An Apex Company

Can

A

R e R

« Intmror grounduwater mcomey ia sl
oczurring similarly to past

4. Data Collection & Review — Water Budget
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Figure 1. Graphical representation of the water budget of the freshwater basins on Sanibel, taken
from The Sanibel Report (1976). 12



Water Budget and NDVI

4. Data Collection & Review — Water Budget

* An analysis of satellite imagery of Sanibel using the Normalized
Difference Vegetation Index (NDVI) shows Hurricane lan had a

devastating impact on plant life.

* Asless water is lost to ET, management strategies may change.

NDVI BEFORE HURRICANE IAN (2013-22)

St James City

JONA
HAR|

Punta Rassa

DATA COLLECTION & REVIEW
Understanding how the I

ziand'a hydrolagy hes changed followng Hurmicane fan

WATER BUDGET

SURFACE WATER GROUNDWATER
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NDVI Method and Findings
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4. Data Collection & Review — Method and Findings

* Used Landsat 8 and Landsat 9 surface reflectance products to
calculate average NDVI for the interior basins over time.

* Results:
> Significant drop in NDVI post-lan (2022) &
»  Progress towards vegetative recovery until 2024 hurricanes |

* This drop was likely caused by stress due to extreme wind, wave
action, and increased salinity.

18 1.0 50.00
16 9/12/2022 08
Pre-Helene E 45.00
oo L s
o1 W e SN TN TN M 06 o )
2 1 A&e_r this date, m 0.4 o E) _ ° 0, °
” observations from both =) 4499 Post-Milton = g 500 * 1
;E 10 Landsat 8 and 9 are used 02 B a8 ° ° °
T ) 23000 .. o
o g 00 2 = .
‘E';‘/ = S 25.00 =
5 s 02~ g .
() = O 20.00 e
— ) o . ®e
- 4 0.4 & .
& < 3 15.00 s
= 2 — -0.6 & ®e
°e ° ® o
- ? 10.00 e ®oe
0 % 3 0.8 $ee Te, .
° o & °
500 ® 2 e ©
-2 1.0 l e %e0® 500 °e :[Freshwater Range
A5 e o N 19 o o o o NYa e 0.00 v -
o :
\n’g M s W \n_g W W W e 7 > 1/14/2019 1/14/2020 1/13/2021 1/13/2022 1/13/2023 1/13/2024 1/12/2025
—e—Monthly Max WL ~ —#—Monthly Min WL  —e—NDVI @ Specific Conductivity at SAN-WQ-4 14




RESILIEN

R d E I t. A | H ';dﬂilmwnh'ﬁuhnﬁumwﬂ 0 = The 2-year
3} warmn over the next 50 years.
oadway Elevation Analysis ey |
muwm‘n%;ﬁwnww -Mln:dbuiwwuuuwd-ylnmzz’wmwm. ENGINEERING
~— An Apex Company —
5. Resiliency — Roadway Elevation Analysis
e 75% of roads on Sanibel are below elevation 5 feet NAVD 88.
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Roadway Elevation Comparison

Roadway Elevation (Feet NAVD 88)
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Prepaning for the next 50 year:

° ° ROADWAY ELEVATION ANALYSIS 2-YEAR STORM SURGE
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I mﬁm;wmwmﬁme o I Min malﬂoodmvoac o today in ,h 2.year storm ourge event GIER ING
5. Resiliency — Roadway Elevation and SLR |
* The Intermediate - Low sea level rise projection for 2080 anticipates
20% of roadways will be vulnerable.
* Increasing the minimum roadway elevation to 4.3” feet NAVD 88
would protect all roadways through 2080 (Int.-Low Scenario).
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RESILIENCY

4

2-Year Storm Surge Event ey
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5. Resiliency — 2-Year Storm Surge
* Minimal flooding today in the 2-year surge event.

* Impacts of storm surge are anticipated to worsen.
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2-Year Storm Surge Event
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5. Resiliency — Weir Operations and Stormwater Management
* Maintaining freshwater wetlands becomes increasingly difficult.
* Changes to Weir Gate Policy
* Pumping During Recovery

19



Questions and Comments
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