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Analysis Complete! v‘

. Completion of Conceptual Design (Neighborhood Areas)
II. Completion of the Cost Estimates

I1l. Completion of the Adaptation Plan




Sea Level Rise Projections

+10.5 in

+1.5in

Year 2022 Water Level

2045

2025

SLR Condition: NOAA 2017 Intermediate-High
SE FL Regional Climate Compact Updated Projections 2019




Future Predictions

Current Vulnerability

Monroe County Vulnerability

Avenue G- Big Pine(2020)




Project Update
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Project Intent v‘
coeoe @ Evaluation of:

* Years 2025, 2030, 2035, 2040, 2045, 2060, and 2100.
* Sea Level Rise and King Tide Predictions

 Roadway LiDAR

* Storm surge

* Wind waves

* Extreme events

Data allows us to:

* Project water surface elevations

e Conduct Vulnerability/Prioritization evaluation
* |dentify areas of concern

* When will areas be impacted

* Define improvement projects limits

* Assess environmental impacts/permitting

* Develop preliminary cost estimates




@ e recion NIVENLLILNENNNNND 200%
::;I;:;eﬁng Analysis 100%
ﬂ Es:cz;we\,e,opmem PEEORRRNRINI NN 100%
ED -, POERRRROIINININNT 90%

Policy Review & Regulations

Task 5:
Stakeholder & Public Outreach ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 90%

,

Task 6:
implementation Plan POORRRORRNNNNNNNt 90%




Vulnerability and Criticality Assessment

Influenced by
Environmental Factors

Vulnerability Evaluation Weighting

Factors Percentages
Roadway Surface Inundation Depth 60%
Roadway Groundwater Clearance 25%

Roadway Inundation Due to Storm Surge  §9

Roadway Surface Wave Impact Potential 59

Roadway Existing Pavement Conditon 5%,

Roadway Groundwater Clearance




Vulnerability and Criticality Assessment

Influenced by
Human Factors

L zoas

Criticality Evaluations Factors P\;\:iif:tgggs
Vulnerability Score 50% ©
Number of Residential Units 25% L
Roadways Associated with Critical Facilities (Police, Fire,etc.) 10%
Wetlands/Natural Habitats associated with Road Segment 5%
Roadway Functional Classification and Evacuations Routes 5%
Non-Residential Parcel (Commercial Buildings) 3%
T&E and Focus Species Associated with Road Segment 2% s I——

Roadway Associated with Critical Facilities




Concept Design
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Tavernier Ocean Shores — Stinger Road

Stinger Rd

Right Of Way Right Of Way

Stinger Road

Lowest existing roadway elevation 0.9 FT (NAVD88)




2045 SLR Water Levels

Stinger Rd

Right Of Way Right Of Way

=1 T

SLR projected Water
Elevation
2.26 FT (NAVDA88)
(Approximately 16” above
existing ground)

Stinger Road
Lowest existing roadway elevation 0.9 FT (NAVD88)




Proposed Improvements

o000
Stinger Rd
Edge Of Pavement Elevation raised by
approximately 16” above existing ground with
stormwater system to mitigate King Tides.
Right Of Way Right Of Way

Stinger Road
Lowest existing roadway elevation 0.9 FT (NAVD88)




Proposed Improvements with
2045 SLR Water Levels

Stinger Rd

Right Of Way Right Of Way

~ 2045 SLR projected
e _ water level elevation
*' \ 2.26 FT

Stinger Road
Lowest existing roadway elevation 0.9 FT (NAVD88)




Proposed Improvements with
2045 SLR + KT Water Levels

( NN N
Stinger Rd
Additional 14 inches of |
. elevation required for KT
Right Of Way Right Of Way

2045 SLR+KT projected
water level elevation
3.40 FT

Stinger Road
Lowest existing roadway elevation 0.9 FT (NAVD88)




Tavernier Ocean Shores — Dubonnet Road

Dubonnet Rd

Right Of Way

Dubonnet Road
Lowest existing roadway elevation 1.46 FT (NAVD88)




2045 SLR Water Levels

| T SO i
158

SLR projected Water
Elevation
2.26 FT (NAVDS8S8)
(Approximately 10” above
existing ground)

Dubonnet Road
Lowest existing roadway elevation 1.46 FT (NAVD88)




Proposed Improvements

Dubonnet Rd

Right Of Way

g.ggammﬁgﬁmmﬁmmmﬁﬁﬁéﬁ

Edge Of Pavement Elevation raised by
approximately 10” above existing ground with
stormwater system to mitigate King Tides.

Dubonnet Road
Lowest existing roadway elevation 1.46 FT (NAVD88)




Proposed Improvements with
2045 SLR Water Levels

Right Of Way

2045 SLR projected
water level elevation
2.26 FT

Dubonnet Road
Lowest existing roadway elevation 1.46 FT (NAVD88)




Proposed Improvements with
2045 SLR + KT Water Levels

Right Of Way

Dubonnet Rd

Additional 14 inches of s
.. elevation required for KT &
' water levels

NI A et Of Way

2045 SLR+KT projected
water level elevation
3.40 FT

Dubonnet Road
Lowest existing roadway elevation 1.46 FT (NAVD88)




Tavernier Harbor/Tavernier Park

Pointview Road
o o0
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Right Of Way | T - T
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Pointview Road

Lowest existing roadway elevation 2.83 FT (NAVD88)




Proposed Improvements

Right Of Way

Right Of Way

Edge Of Pavement Elevation raised by
approximately 7” above existing ground with no
stormwater system required.

Pointview Road
Lowest existing roadway elevation 2.83 FT (NAVD88)




Proposed Improvements with
2045 SLR + KT Water Levels
® o0

Right Of Way

Right Of Way

2045 SLR+KT projected
water level elevation
3.40 FT

Pointview Road
Lowest existing roadway elevation 2.83 FT (NAVD88)




Neighborhood Areas
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Neighborhood Areas

Monroe County - Prupc:rEed Improvements Limits 2045

2045 Proposed Improvements Limits

="
)

' 10

WINSTON WATERWAYS
AMEMNDED NQ. 2/ LARGO
GARDENS

Zoomio GetDirections

Monroe County - 2045 Proposed Improvements Limits e




Project Locations — Upper Keys
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Project Locations — Middle Keys




Project Locations — Lower Keys
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Project Locations — Lower Keys
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Project Locations — Lower Keys
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Adaptation Plan and
Program Cost
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Adaptation Plan by Year of Projected Impact

50% of
Neighborhood
Areas

35 Neighborhood Areas

14 Phased Neighborhood Areas
Total Length: 84.29 miles

Total Initial Construction Cost

2025 Estimate:
. $888,825,245
Year of projected Annual 0&M : $1,630,803
vuinerability

Projected NOAA 2017 Intermediate-High +
King Tides will affect the following:




Adaptation Plan by Year of Projected Impact

UPPER KEYS

* 2 Neighborhood Areas

3 Phased Neighborhood Areas

* Total Length: 6.93 miles

* Total Initial Construction Cost Estimate:
$67,055,109

LOWER KEYS

2030 * 3 Neighborhood Areas

2 Phased Neighborhood Areas

YearOfprOjected « Total Length: 10.48 miles

 Total Initial Construction Cost Estimate:

vuinerability $112,536,118

Projected NOAA 2017 Intermediate-High +
King Tides will affect the following:

10% of
Neighborhood
Areas

5 Neighborhood Areas

5 Phased Neighborhood Areas
Total Length: 17.41 miles
Total Initial Construction Cost Estimate:

$179,591,227
Annual 0&M: $339,356




Adaptation Plan by Year of Projected Impact

10% of
Neighborhood
Areas

5 Neighborhood Areas

5 Phased Neighborhood Areas

Total Length: 18.26 miles

Total Initial Construction Cost Estimate:

$159,316,236
Annual O&M: 5307,851

2035

Year of projected
vuinerability

Projected NOAA 2017 Intermediate-High +
King Tides will affect the following:




Adaptation Plan by Year of Projected Impact

XXX 30% of
UPPER KEYS Neighborhood

e 11 Neighborhood Areas Areas
e Total Length: 4.65 miles
 Total Initial Construction Cost Estimate:

$39,680,840 24 Neighborhood Areas
4 Phased Neighborhood Areas

MIDDLE KEYS Total Length: 46.62 miles
BeVUHd « 1 Phased Neighborhood Areas Total Initial Construction Cost Estimate:

 Total Length: 6.34 miles $378,007,456
* Total Initial Construction Cost Estimate: Annual O&M: 5683 432
- 64,613,14 | ’
Year of projected ? !
Wlnerability LOWER KEYS

13 Neighborhood Areas
3 Phased Neighborhood Areas

* Total Length: 35.63 miles

Projected NOAA 2017 Intermediate-High +
 Total Initial Construction Cost Estimate:

King Tides will affect the following:

$273,713,469




Adaptation Plan and Program Cost
°cee $1.6 Billion*

(Avg $9.6 Million
/ Mile)
49 Neighborhood areas 10 Neighborhood areas 10 Neighborhood areas 28 Neighborhood areas $3 .0 Million
s
$888,825,245 $179,591,227 $159,316,236 $378,007,456 Operation &
$1,630,803 (0&m) $339,356 (0&m) $307,851 (0&m) $683,432 (0am) Maintenance)

Unincorporated

Projected SLR + King Tides will affect the following:

Countywide %

(SLR Condition: NOAA 2017
Intermediate-High + King Tides)

Miles of Vulnerable and Critical County Maintained Roadways 166 MI

# of Residential Units along County Maintained Roadways 13,399 Res. Units

% Cost estimate is conceptual and does not include design, right-of-way acquisition, harmonization/cost to cure, and legal fees. Cost estimates are preliminary and subject to
change. Cost Estimate is based on 2020 Dollars.




Project Website
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www.keysroadsplan.com

Keys Roads Plan

Home Project Who We Are - ) o o
Updates Gallery Contact Us

on LIDAR Dets for 2019

@ Monroe County Roads Elevation Viewer

Existing Monroe County Roads Elevation
PROJECT INFORMATION ‘[ N N

Ta) Mo Gy e iy Lot e

Monroe County Roads
Vulnerability Analysis Projet

P
s’
-
a

=¥/
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Neighborhood Areas Recommendations

Criticality Evaluation Viewer




www.keysroadsplan.com

Keys Roads Plan Home Project WhoWeAre Maps Updates Gallery ContactUs

PROJECT INFORMATION APS UPDATES

N Study Area Maps ‘Events and Resources




www.keysroadsplan.com

Home Project WhoWeAre Maps Conceptual Plans More

KEY LARGO

Area1 Card Sound Road

Area 2 lake Surprise Estates

Area 3 Sexton Cove Estates

Area4 Stillwright Point 1 and 2, Paradise Point Cove
Area 5 Riviera Village Revised

Area 6 Mobile Homesites Plats 2 and 4

Area 7 largo Sound Village

Area 8 Cross Key Waterway Estates, Twin Lakes
Area 9 largo Sound Park, Anglers Park Shores

Area 10 Winston Waterways, Largo Gardens

Area 11 Key Largo Trailer Village, Key Largo Trailer Park 1st Addition

Area 12 Sunset Waterways, Key Largo Park Amended
Area 13 Buttonwood Shores
Area 14 Key Largo Beach, Key Ocean Shores, Harbor Shores, Thompson, Sunset Cove

Area 15 Buccaneer Point, Pirate’s Cove 1st Addition




www.keysroadsplan.com

COMPONENTS OF CONTRACT PLANS SET

INDEX QF RQADWAY PLANS
SHEET NGt SHEET DESCAIPTION

r KEY SHEET

2 PROJECT LAY OUT
5o 3a TrRICAL SECTIONS
4o 8 ROADWAY PLAN

PRIJECT AREA

Disclaimer:

Thes= are conceplual rmadway plans developed undes the
Monroe County Roadway Valnerabildy Analysis project far
planning purposss. The analysis cormidened the NOWA 2007
{nlermediate-High) Sea Leved Rise and King Tide Projections:
for & targat year ol 2045. A purmg stalion parcel will be
ieguired and idenlified in the design phase. The
recommended roadway slevation projects depicted and
pescenved drainage siruclure locations and layoul shown are
subjeci b change throughodl the execulion of the engneening
design phase. Thess conceplunl readway plans cannol be
reled upan for any other purpasa by any third parly.

T
KEY LARGR
PARK

PROJECT AREA 210
KEY LARGD
SUBDIVISTIONS:
WINSTON WATERWAYS AMENDED / WINSTON WATERWAYS NO, 2 /
WINSTON WATERWAYS NO. 2 AMENDED / LARGO GARDENS

CONTRACT PLANS

MONROE COUNTY ROADWAY
VULNERABILITY ANALY SIS
AND CAPITAL PLAN

sec_[ for construction.

LENGTH OF PROJECT

o, |-
o

LOCATTON DF PROJECT

PLANS PREPARED Y.

HOR ENGINEERING, TNC

333 NW 53RD STHEET, SUITE 302
Do@aL, FL 31468

NOTE, THE SCALE OF THESE PLANS MAY
WAYE CHANGED DUE 7O REPRODUCTION

PRELIMINARY PLANS
FOR REFERENCE PURPOSES ONLY
MARCH 2022

LINEAR FELT MILES
ACAT AL [EX0 SAand
FEIOGES = ~
HMET LENGTH OF PROECT Lk FELE]
EXCERTIONS
GROSE LENGTH OF PROVECT 2007 463

ROADWAT PLANS
ENGINEER OF RECORD:

PE NG

TRALEAN

e Iﬂw




www.keysroadsplan.com
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www.keysroadsplan.com

Valley Gutter Alternative
Design for NOAA Intermediate-High
2045 SLR Projections

i R/W S0 (Typ.) i
R/W Line 20' (Typ.) R/W Line
\ i /_
= 10 (Typ.l J i 10 (Typ) ==
“* Matural .-1—.'3 ) -‘?—-.
Ground B Min. El. 2.268' 5 v Naturaf
— Graund
2.00 %

_— e g
G XK AT

SP ()
Base (&)

1:6 Slope
Mahagany Or
Sta. 3000+00 to Sta. 3004+82

*Elevation
Change

Valley Gutter

Type B
Stabilizarion (12") Valley Guiter

Typical Section 1

2nd Ln 5th Ln 8th Ln (18 Pavement)
Sta. 300+00 to Sta. 306+30 Sta. 600400 to 5ta. 602+90 Sta, 900+00 to Sta, 901+44 La Paloma Rd
3rd Ln ath Ln Tamarind Rd 5ta. 2000+00 to Sta. 2022+46
Sta. 400+00 to Sta. 405+44 Sta, 700+00 to Sta. 702+29 Sta. 1000+00 to Sta. 1019+78 {R/W 50')
4th Ln 7th Ln Tina PI Sta, 2022446 to Sta. 2035+76
Sta. 500+00 ta Sta, 505+05 Sta, g00+00 to Sta, B803+49 Sta. 5000400 to Sta, 5005+88 {R/W 35')
Rose Pi Mahogany Dr (R/W 34')
Sta. 6000+00 to Sta. 6003+47 Sta. 3000400 to 5ta. 3004+82

TaTE TS ATTION T FEE AN MONROE COUNTY ROADWAY VULNERABILITY SHEET
IR ENGIEERING, INC ANALYSIS AND CAPITAL PLAN e,
N m'ﬁr SUTE 300 WINGTOW WATERWATS ANMENTED NT E
ANT NG 2 AMENDED [ LARGO GARDENS 32
(Conceptual Plans not to be used for cm stPuction. )
™ e - .




www.keysroadsplan.com

Valley Gutter Alternative
Design for NOAA Intermediate-High
2045 SLR Projections

R/ Varies 200-65

R/W Line Nr
I
I

= Natural
Ground

Micheile Dr (R/W 40')
Sta. 102+63 to Sta. 107+20

El 2,36

I:&8 Slope
Gale PI, 5ta. 200400 to 5Sta, 206+20
Valencia Rd, Sta. 4010+05 to Sta. 4020+10

Valley Gutter

¢ RAW Line
Varles 12-18 /—
T [
|
6 , -

Varies 14'-20

T

e Natural
Ground

*Elevation
Change

Proposed
Gravity Wall

Type B
Stabilization
(12"}
Typical Section 2

Gale PI (R/W 40)
Sta. 200+00 te Sta. 206+20

Valencia Rd (R/W 206, 35, 65')
Sta. 4000+00 to Sta. 4022+68

\IConhceptual Plans nopt t

TYPICAL SECTIONS

KEY LARGO - WINSTON WATERWAYS AMENDED, NO. 2, AND NO. 2 AMENDED [ LARGO GARDENS
ELEVAT IONS SUMMARY
ELEVATION CHANGE LEFT NATURAL GROUND RIGHT NATURAL GROUND
ROADWAY. SEGHENT * [Betwesn exist, ground and {FT. NAVDES) {FT. NAVDSE)
final grade) “n wan
WMICHELLE DR 7 - 050 T.06 - 4.57 NIt
TINA PL g Z.81 - 7.00 238 - 593
ROSE AL o 724 - 5.00° 235 - 4.3
GALE PL T . 0.5 1,40 - 4,98 037 - 4.2
ETRT ST 006" - 7.42 Ton - a0
3R0 L 7.2 - 0,64 1.62 - 262" 163 - 286
4TH L 734 - 118 183 - 3.05 156 - 286
STH L .63 - 0.59 Z.04 - 291 .22 - 2.08
ETH N T Ta——T T [T I —r T
ITH LN C ooy - 189 ) & n.7E - 109" 0.73 - 193"
BTH LN TS e p—p——r_
TANARIND RO .46 - 0.97 679 - 5.4 .60 - 380
LA FALONA RD o - 050 103 - 1073 585 - 1073
MACGANY DR o - 150 057 . 3.40° 0.0 - 2.96
VALENT A RD §.22° - .89 F f0° - 2,44 T TR
REVISIONS MONRC ~OUNTT ADWAY VULNI —
e E— - B HCR ENGREERING. INC. R et vl e
B D T AeNL SUITE 2R IV TON WATERWATS AMENDED, WO %,
be used for constfuction AND NO 3 AMENDED [ LARGO GARDENS 34
2
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www.keysroadsplan.com
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.!'1-.

ceptual Plans npot t

be used for coj

=

E333 WW 5IR0D STREET. SUITE S0

MONROE COUNTY ROADWAY VULNERABILITY SHEET
ANALYSIS AND CAPITAL PLAN iy
WINSTON WATERWAFS AMENDED, NO. 2, 13
AND NO. 2 AMENDED [ LARGO GARDENS




www.keysroadsplan.com
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Keys Roads Plan Home Projet WhoWe Are Maps Updates Gallery

CONTACT

CONTACT US BY COMPLETING THE FORM BELOW

Subject
CHECK EXISTING ROADWAY ELE

Message

Submit
PROJECT INFORMATION MAPS

Monroe County Roads Study Area Maps
Vulnerability Analysis Project A




Policy & Implementation
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Implementation Components

01

The Roads Plan is intended to
summarize priorities for road elevation

Funding

The program can be implemented
project by project when funds are
and stormwater based on priority available or as a program funded by

ranking criteria and provide concept cost specified sources.

estimates.

Implementation

Funding
Sources

Policy changes will be needed to Examples of funding: general funds,

implement the roads program, e.g.,
Comp Plan policy, design standards, etc.

grant funds or special assessments, or

any of these sources, and others
combined.




Needed Policy Changes v‘

ecoe0
Next
tep
Implementation Strategy Timeframe

Comprehensive Plan: Roads Policy (FLOS-R) and LOS commitment “clean up” Short ( 1-2 Y, rs)
Policy on road drainage (not creation of private property stormwater system) Short ( 1-2 yrs )
Modify Code on updated design standards (SLR + King Tide Estimates) Short-Medium (1-3 yrs)
Review and modify road abandonment procedures (consider flooding) Short-Medium ( 1-3 yrs )
Funding Strategy (Project by project or programmatic) Short-Medium ( 1-3 yrs )

Private property adaptation policies (e.g., shorelines + fill + onsite stormwater) Medium-Lon g ( 2-4 yrs )




Monroe County Proactive Planning Approach
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Private Response Achieving Resiliency

* Roads * Elevate or mitigate e County services and assets
* Habitat/Resources private structures * People

 Elevate or mitigate County buildings * Lot fill and driveways * Habitat

* |Infrastructure e Shorelines  Economy




“Failing to plan is planning to fail” (aan Lakein) v‘

PROJECT GOALS:

1. Help make the Keys more resilient by developing a long-term roads adaptation plan to mitigate
projected Sea Level Rise (SLR) impacts on roadways.

2. Develop planning level cost estimate for Countywide roadway adaptation.

3. Provide supporting technical information to facilitate roadway adaptation projects.

Yet to come...
j County Researching Funding Sources
>

| Discussion on private property adaptation policies

@ Completion of Policy and Regulation Analysis
A\

—| Final Report and Presentation to BOCC (September 2022)
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