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History: Stormwater Master Planning

i e R .

Previous Stormwater Master Plans did not consider sea
level rise, level of service, or boundary conditions.

Stormwater AECOM contracted for
Master Plan Tier 2 Improvements

Village
Incorporation Stormwater Resiliency GO
Master Plan Bond Passed

Tier 2 Improvements — Identified
critical basins, proposed new
drainage wells, and recommended
infrastructure improvements

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



History: Stormwater Master Planning

May 2020 Sept 2020 — April 2021 April — May 2021 July 2021

AECOM AECOM Briefing to Stormwater
agreement Task Order 1 Council Members § Town Hall 1

COMPLETED COMPLETED COMPLETED COMPLETED

DCP Services for
Stormwater Utility and
ROW Improvements

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations
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- Upgrade Now? A

Catch Basins

Manhokes

Pres

*Meet community’s needs
—Mitigate street flooding

—Streamline and maximize
stormwater system capacity

—Develop resilient strategies
for Sea Level Rise

i -, P OGRERER Il °Improve water quality In
B0 . O a~Ti@l Biscayne Bay

Village of Key Biscayne Stormwater Managemeht Plan @ aecom.com
Task Order #1: Summary of Findings and Recopmendations mﬁmgmmm , .



Stormwater System:
Discharge Opportunity Analysis

Current Stormwater Discharge

Gravity shallow drainage
35 wells

24l Shallow Injection wells

Il Gravity outfalls

Collection system (inlets
and pipes)

Village of Key Biscayne Stormwater Management Plan
Task Order #1: Summary of Findings and Recommendations
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Discharge Gap Analysis

Total Service Area

7 94 acres

Discharge
. VCS Capacity

"o, 5 year 24- hour Storm
1 984 Discharge

Demand

,-\H

10-year, 24-hour Storm
2 381 Discharge

Demand

Village of Key Biscayne Stormwater Management Plan aecom_cbm
Task Order #1: Summary of Findings and Recommendations




Considerations to Mitigate the Gap

Green infrastructure
(Right-of-Way encroachment removal)

o

PRS0

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations




2020 Estimated Sea Level

IED‘ @

Existing system loses effectiveness due to Sea Level Rise

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



Boundary Condition Analysis - Sea Level Rise Projections

Projections were selected for planning time horizons of 2040, 2050, and 2070
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2050 Sea Level Rise
Projection

NOAA Intermediate High
Medium Projection 25 in
(3.11 ft NAVDS88)

Unified Sea Level Rise Projection
(Southeast Florida Regional Climate Change Compact, 2019)
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Task Order #1: Summary of Findings and Recommendations
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Design Storms

. 5-year, 24-hour storm:
expected 7 inches.

‘-:\\

10-year, 24-hour storm:
expected 8 inches

Vlllage of Key Biscayne Stormwater Management Plan aom_c.om -
Task Order #1: Summary of Findings and Recommendations




What Do We Mean by “Level of Service?”
5T % _;';  _..;}‘

% 2 ps y - - ,,.
o i - R T

Level of Service means that a roadway
IS desighed to meet certain performance
expectations by the public

For example, the community could
reasonably expect:

* Passable roadways

* Adequate stormwater storage

* Timely discharge

* Infrastructure design life ~30 yrs

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



Design Condition - Level of Service

ROW Ponding Tolerance
Ponding Depth (feet)

0-05-1.0

Ponding Duration (hours)

0- 6-12 —12-24

Ponding Location

Roads — Swales

Village of Key Biscayne Stormwater Management Plan
Task Order #1: Summary of Findings and Recommendations



COMMUNITY SURVEY RESULTS

When it comes to water quantity, which items concern you most?

33%
31%

27%

9%

Roadway flooding depth Roadway flooding Building flooding, Ponding in roadside
recovery time property damage swales and yards
Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



COMMUNITY SURVEY RESULTS

What is your tolerance for flooding?

46%

0

i ] ]

No tolerance for 0.5 feet of flooding in 1.0 foot of flooding of  Prefer no flooding on

flooding on roads roads up to 12 hours roads for 24 hours the road, but can

tolerate flooding in
swales

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



COMMUNITY SURVEY RESULTS

Which 2050 projection curve do you feel Council should

24%

Extreme

High

NOAA Extreme (40
inches)

Village of Key Biscayne Stormwater Management Plan
Task Order #1: Summary of Findings and Recommendations

29%

18%

Medium

NOAA High (32 inches) NOAA Intermediate High IPCC Median (14 inches)
(25 inches)

6‘ aecom.com



Design Condition - Level of Service

ROW Ponding Tolerance
Ponding Depth (feet)

0-— - 1.0

Ponding Duration (hours)

0 — —12-24

Ponding Location

Roads

Village of Key Biscayne Stormwater Management Plan
Task Order #1: Summary of Findings and Recommendations



Stormwater System:
Discharge Opportunity Analysis

Challenges:

« Sea Level Rise and Groundwater Rise will
diminish the discharge capacity of the gravity
driven system.

« Outdated/disconnected system.

Recommendations:

e Streamline, connect, and increase capacity
of collection system (inlets and pipes)

 Shift from gravity to pressurized
 Enhanced outfalls

* Implement green/grey infrastructure for
Improved water quality/quantity/conveyance

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



Stormwater System:
Evaluation of green infrastructure options

A 0




Village of Key Biscayne Green Infrastructure Options

PLANTING SOIL

PRIVATE | 2

CHANNELED FLOW FROM
ADJACENT SWALES

SHEET FLOW TO
RAIN GARDEN

2' | EXISTING VILLAGE

PROPERTY
SHOULDER

TREE ISLAND

OUTFALL
STRUCTURE &
STORM PIPE

SOUTH FLORIDA
COASTAL PLANTS

PLANTING SOIL
AMENDMENT

PRIVATE
PROPERTY

|
PERMEABLE SOIL
AMENDMENT

\ | IMPERVIOUS STREET
SHOULDER

SHEET FLOW
TO SWALE

EXISTING VILLAGE

IMPERVIOUS STREET

Village of Key Biscayne Stormwater Management Plan
Task Order #1: Summary of Findings and Recommendations
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SOUTH FLORIDA
COASTAL PLANTS

PLANTING SOIL —=%

AMENDMENT SHEET FLOW
TO SWALE

PERMEABLE SOIL

AMENDMENT

PRIVATE| 5 7.3 2' | EXISTING VILLAGE
PROPERTY| S/W | ‘IMPERVIOUSSTREET

GUTTER

PERVIOUS
ASPHALT PARKING

PERMEABLE STEP
STRIP

SOUTH FLORIDA
COASTAL PLANTS

PLANTING SOIL
AMENDMENT

PERMEABLE SOIL
AMENDMENT
OUTFALL
STRUCTURE &
PIPE

PRIVATE| &' 3 9 EXISTING VILLAGE
PROPERTY[ S/W | TREE WELL ] IMPERVIOUS STREET




Engineered Flood Protection: Specific Example

Elevated Streets
RAISING THE ROAD GRADE

PROP; EL. 3.5¢

P Els 348 1
ﬁgqe.IEtT;gJo_.\ P

VALLEY GUTTER
CATCH BASIN (TYP)

(TYP)

CATCH BASIN
(TYP)

BACKFLOW
PREVENTER (TYP)

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



Number of Pumps by Design Storm and Discharge Capacity

.' Additional Needed Discharge Capacity
(cfs)

50 100 150 200 250

Note: This scenario only considers the addition of pipes and pump
stations. A combination of green and gray solutions is preferred.

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



Ways to Mitigate Peak and Number of Pumps

Large pump stations
(additional
easements required)

Inflow / Non - Attenuated QOutflow

Target discharge rate

Flow rate

Added storage
facilities in
combination with
larger diameter pipes

Attenuated Outflow

TImE Storm hydrograph
Reference: 3P Technik UK Ltd

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations



n Design Storm 2-year, 24-hour 5-year, 24-hour PEEEEN  10-year, 24-

storm hour storm

Sea Level Rise IPCC Median NOAA NOAA High
Projection Intermediate High

u Ponding Depth Bl—— P ——— {5

u Ponding Duration 48 hrs 24 hrs P e 20-12 hrs
: : Yards, Swales, Swales and

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations
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Recommendations
“ T T N W TR YT el LGRS

3 DESIGN STORM

°  LEVEL OF SERVICE ¢ ’ |
3 Keep roads - 10-year, 24-hour Storm

passable for traffic &

vl Ponding depth 0-0.5 ft 5( —

vl Ponding duration 6-12 hrs § SEA LEVEL RISE
s . @ PROJECTION

vl Ponding located in swales §,

6‘ aecom.com




Next Steps

Inclusion of Key Biscayne in
U.S. Army Corps of Engineers CSRM

Discussion on

Design Storm, ResilieLce RFOQ pkln
Sea Level Selection Decision Completion

Resilience Implementation Implement Resilient

Plan in Development v Key Biscayne Roadmap

Apr. 12 Dec. 2022

Work Order #2;

Rise, and Level
of Service

Feb. 8 KB BERy DR DCP Completed
DCP Development v Build K-8 Upgrades :
Mar. 8 Dec. 2022

Village of Key Biscayne Stormwater Management Plan @ aecom.com
Task Order #1: Summary of Findings and Recommendations
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Elevating our island paradise
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