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Sea Level Rise Projections

Scenarios | 2020 | 2030 | 2040 | 2050 [ 2060 | 2070 | 2080 | 2090 | 2100 |

"Highest" Global SLR (from 2013-2020) (feet) 021 [JEEIl 110 170 240 [JEEIH 4+ 512 6.23
Land subsidence (feet) @ 0.003 ftiyr 0.02 - 009 012 0.5 - 022 025 029
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NOAA (2012). Global Sea Level Rise Scenarios for the United States National Climate Assessment



2070 Probability of Flooding
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Data sources: City of C. i 2012; semap data from Mass GIS. "
Flooding data source: Kleinfelder with SLR/SS ov‘glla’ﬁdﬂoodlnn by Woods Hole Group
using BH-FRM and manhole flooding by MHW using ICM-2D, April 2016.




Flooding Impacts at the Dams

Amelia Earhart Dam

At 1% (100-yr): 2 ahiad Y 1 i i 5 R o, 4 _
*  Flanked in 2045-2050 :
*  Overtopped in 2055-2060

At 0.2% (500-yr):
* Flanked in 2030-2035
*  Overtopped in 2040
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Flooding Impacts at the Dams

Charles River Dam

At 1% (100-yr):
*  Flanked in 2055-2060
*  Overtopped in 2065

At 0.2% (500-yr):
* Flanked in 2045
*  Overtopped in 2050
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Impacts on Critical Infrastructure and Services - Interdependencies
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Critical Services
[  Hospital
H  Health Clinic
@ Water Dept. Building
Professional Ambulance Service
@® Fire Station
&  Emergency Shelters

Utilities / Infrastructure

%  Gas Distribution Regulator Station
© Natural Gas Gate Station
B NSTAR Substation
[[]  NSTAR Minor Substation
‘ Backup Electrical Generator
————— 115 kV Line (bi-directional)
@  Antenna Towers (publicly sourced)
¢ Major Data Hub / Colocation Centers

Transportation
(¥ MBTA Stops

—— MBTARed Line

Atewife Brooke Parkway
Route 2

Data sources: City of Cambridge, August 2016; Baser dat
a sotirces: City of Cambridge, Augus! asemap datgfom Wss G
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The Challenge

Massachusetts Ave. and Alewife Brook Parkway

Flood Elevation Legend (feet-CCB):
2070 100 YR SLR/SS = 22.5"

FEMA 500 YR =22.4

207010 YR SLR/SS = 22.0°

20705 YR SLR/SS = 21.5'

2070 100 YR PRECIP = 20.5' (DRY)

2030 100 YR PRECIP = 19.0' (DRY)

FEMA 100 YR = 18.4' (DRY)

Flood Elevation Legend (feet-CCB

| 2070 100 YR SLR/SS = 22.5'  memmmmme
FEMA 500 YR = 22.4"

2070 10 YRSLR/SS = 21.8' = « = « = -
20705 YR SLR/SS = 21.7"

2070 100 YR PRECIP = 21.1'

2030100 YR PRECIP = 19.0"
FEMA 100 YR =18.5"

Flood Elevation Legend (feet-CCB
2070 100 YR PRECIP = 20.3' S
2030 100 YR PRECIP = 19.9"
2070 10 YR PRECIP=19.0" —-———
2030 10 YR PRECIP = No flooding
NOT IN FEMA 500 YR FLOOD PLAIN
NOT IN FEMA 100 YR FLOOD PLAIN ] Flood Elevation Legend (feet-CCB):
2070 100 YR SLR/SS = 22.5" e —
FEMA 500 YR = 22.4"
2070 Updated 100 YR PRECIP=21.7"
2070 100 YR PRECIP = 20.6"
2030 100 YR PRECIP = 19.1"
2030 Updated 100 YR PRECIP =19.1"
FEMA 100 YR =18.4"
2070 Updated 10 YR PRECIP = 16.7"
2070 10 YR PRECIP = DRY (16.0)
2030 Updated 10 YR PRECIP = DRY (16.0')
2030 10 YR PRECIP = DRY (15.2')

C. ACORN PARK DRIVE FLOOD ELEVATIONS




Types of Resiliency Strategies

Resilience is the capacity to recover quickly from difficulties; toughness.
Preparedness is the quality or state of being prepared.

PREPARE (Before) SHELTER IN PLACE (During event)
Preparedness Passive Survivability
Strategies

Build-to Protect Maintain Survive
Lift critical Protect critical Maintain critical Ensure safety
building building building for building
systems above systems functions occupants
projected flood

elevations I

Recover (After)

Recover

Recover after
the event
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Regional Scale Interventions

Structural &
Opperational
¥ Improvements @ Dam

! Proposed
L ) > Berm @
) L0 § ‘f‘ Wynn Site

Proposed Strategies
2070 Depth of Flooding for 1% Probability
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Neighborhood Scale Interventions
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*Note: Minimum available storage is based on capacity lost due to 100-yr 2070 precip flooding, and
maximum storage is based on capacity lost due to 10-yr 2030 precip flooding at these locations.

Protect Fresh Pond from 1%
2070 Storm Surge Flood
Event

Sketch of the Proposed Berm (TOB 23.15")
at Fresh Pond Golf Course



FULLY ELEVATED MIXED-USE BUILDING HAFEN CITY HAMBURG




Elevated
streets

Elevated
streets

9 WATERSIDE APARTMENTS
9 MARINA

GARAGE

FULLY ELEVATED WITH ELEVATED STREETS: RESIDENTIAL LOUISVILLE, KY



Build-to/Protect

A D

—FLOOD FLOOR ——URBAN BRIDGE
Design which accomplishes multiple Elevated corridor concentrating commercial
goals for parking, remediation, and fast uses with public open space at its heart, creating
recovery is combined with material and active promenade that connects to the
innovation. Alewife MBTA station.

— UTILITIES _WATER PLAZA — PUBLIC TERRACE
MANAGEMENT Fl [ An amenity with flood storage potential. Located a few feet above the projected flood levels
Flood-resilient building techniques with access ramps from street levels up fo the
buildings’ infrastructure. public space on the ground fioor creates an active

street life.

-

PROJECTED FLOOD ELEVATION REVISED

+e¢e EXISTING GRADE
«+» CURAENT WATER TABLE

A ELEVATED COMMERCIAL CORRIDOR

asove The Elevated Commercial Corridor section depicts an
infrastructure strategy that constructs an activated pedestrian
route that increases in elevation to ultimately bridge across the
MEBTA commuter rail lines.

Image credit: Ager Group The Boston Studio

http://boston.uli.org/wp-content/uploads/sites/12/2012/04/ULI LivingWithWater-Finall.pdf




Build-to/Protect
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Build-to/Protect
Case Study: American Copper Buildings

* Two residential buildings with a
total of 760 apartments

* Located along East River in NYC

* Lobby walls use stone to prevent
flood damage

e Stormwater detention pit under
basement floor

* Mechanical systems on 2" floor

* Five natural gas emergency
generators on 48 floor

Source: New York Times, Curbed NY 18



B1. Retrofit existing building/ parcel for enhanced flooding protection

Dry Floodproofing




B1. Retrofit existing building/ parcel for enhanced flooding protection

Dry Floodproofing




Depth of flooding above ground (ft)
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