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What is it?
What do we know?

Where are we going?

Joe Famely, Climate & Sustainability Team Lead
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A record of sea level rise in Woods Hole

8447930 Woods Hole, Massachusetts 2.95 +/- 0.17 mm/yr
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The relative sea level trend is 2.95 millimeters/year with a 95% confidence
interval of +/- 0.17 mm/yr based on monthly mean sea level data from
1932 to 2020 which is eguivalent to a change of 0.97 feet in 100 years.
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A record of storm impacts in Woods Hole

~ The thundering surf mounting the
sea wall near the Bureau of
Fisheries residence

Wreckage in Great Harbor at the
entrance to Eel Pond, note the
damaged foundation of the

—. drawbridge
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A record of storm impacts in Woods Hole

1944

¥ Wreckage of seawall facing Marine
%~ Biological Laboratory (Falmouth
&: Enterprise)

Flooded yards on Millfield Street
(West Falmouth Library)

Flooded Yards on Millfield Street

Woods Hole, MA
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a4 Source: NOAA
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A record of storm impacts in Woods Hole

Flooded Water Street, Fisheries Lab in
background

B-11 The Basement of Lillie was flooded again
during Hurricane "Carol" Aug, 31, 1954

“Water was up to the bar at the Captain Kidd”

Source: NOAA
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A record of storm impacts in Woods Hole

4 WHOI video of
. flooding on Dyer,
Iselin and Water St.

1991

Post-storm flooding
along Millfield Street

Source: NOAA

-03 T T T T T T T T T T T g
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 woops HoLE &



A record of storm impacts in Woods Hole

Wave overtopping at
Waterfront Park

2012

Woods Hole, MA

Source: NOAA
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ResilientWoodsHole Phase 1

What are the potential impacts of climate change on scientific
operations and research in Woods Hole?

Climate Change Vulnerability Assessment (WHOI/MBL/NOAA)
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What does the future hold? ResilientWoodsHole Phase 1
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Woods Hole Village
Climate Change Vulnerability Assessment
and Adaptation Plan

October 2020

PREPARED FOR: PREPARED BY:

Woods Hole Oceanographic institution Woods Hole Group, Inc.

Marine 8iological Laboratory A CLSs Company

NOAA Northeast Fisheries Sclence Center 107 Waterhouse Road
Sourne, MA 02532 UsA

Relative Mean Sea Level (feet NAVD88)

12

10

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

* Observed Monthly Average
= Extreme
== High
= Intermediate-High
Intermediate
@ MC-FRM Scenarios (High)
o Intermediate Proxies for MC-FRM Scenarios

+7.9 ft by 2100

+4.4 ft by 2070

NOTES:

Projections from Resilient MA

Labels in flags are relative sea level rise
from baseline year of 2008 (1999-
2017) in MC-FRM

+2.6 ft by 2050

+1.3 ft by 2030

“Present”

B catezory s

Il catezory 4

B catezory3

B cCategory2
Category 1

[l Tropical Storm

. Tropical Depression

Extratropical Storm
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Why Hydrodynamic Modeling? Why Probabilistic?
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Why Hydrodynamic Modeling? Why Probabilistic?

MassDOT-FHWA
. Pilot Project Report:
: , Climate Change and Extreme
ather Vulnerability Assessments
’I;Adaptation Options for the

‘ Cemiml Artery
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Massachusetts Coast Flood Risk Model (MC-FRM)

25 © 2% = &)

SEA LEVEL TROPICAL / EXTRA- LANDSCAPE ELEVATION CHANGING
RISE TROPICAL STORMS CLIMATE

PROBABILISTIC /

Includes relevant physical processes:
sea level rise, tides, storm surge, wind, wave setup

/ run-up / overtopping, future climate scenarios

HYDRODYNAMIC
MODEL
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Massachusetts Coast Flood Risk Model (MC-FRM)

1,000 Feet

PRESENT

MC-FRM Coastal Flood Exceedance Probabilities
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Massachusetts Coast Flood Risk Model (MC-FRM)

1,000 Feet

2030

MC-FRM Coastal Flood Exceedance Probabilities
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Massachusetts Coast Flood Risk Model (MC-FRM)

1,000 Feet

MC-FRM Coastal Flood Exceedance Probabilities
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Massachusetts Coast Flood Risk Model (MC-FRM)

1,000 Feet

2070

MC-FRM Coastal Flood Exceedance Probabilities
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Using MC-FRM to prioritize investments in adaptation over time

Inventory Assets
» Location Very High
» Critical Elevation

Priority
Assets for

- . High Adaptation
Vulnerability / Risk Assessment
» Asset inundation probability
« Present/2030/2050/2070
» Mission-based consequence scoring

» Asset Risk = Probability * Consequence

Medium

Consequence of Inundation

Low

Adaptation Planning
» Prioritize High Risk Assets
» Develop Adaptation Strategies

Low Medium High Very High

Probability of Inundation
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Phase 1 - WHOI/MBL/NOAA Assets CCVA

Climate Vulnerability Assessment — Asset Profile

t“\j

Iselin

Asset Type: Buildings

Critical Elevation (CE):6.08 FT.NAVDSS

Threshold Description:
North Alvin high bay 1300 Door - systems at grade
Room 138 (prior survey)

Probability of Exceedance Summary Table

Present 2030 2050 2070
Flood Depth Flood Depth Flood Depth Flood Depth
Probability Elevation Over CE Elevation Over CE Elevation Elevation Over CE
ET. NAVDSS F FT FT
0.1 1
02 10 3.92 111 5.02 13.7 7.62 15.7 9.62
05 88 272 10 3.9 126 6.52 16 852
1 81 202 9.3 322 118 5.72 138 .72
2 74 132 86 252 109 4.82 129 6.8
5 6.5 0.42 7.7 162 9.8 372 118 572
10 5.8 - 7 0.92 9 292 109 4.8
20 5 - 6.2 012 8 192 99 38
2 a7 - 5.9 - 7.7 162 9.6 352
30 45 - 5.7 - 74 132 93 32
50 37 - 4.8 - 6.4 0.32 83 222
100 21 = 33 - 46 - 6.4 0.32
Consequence of Exceedance

Direct Impacts Mission Impairment
Service Research & Operations
Service Loss Cost of Applied & Economic  Education Consequence
Loss Extent Duration Damage Science Activity & Outreach Score

Risk of Exceedance
Time Probabilityof | Consequence
horizon Exceedance Score Risk Score  Risk Rank

5 8/36
2030 20 3 1667 4/36
2050 50 4167 - o
2070 100 8333 - WOODSs m@

GROUP
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Phase 1 - WHOI/MBL/NOAA Assets CCVA

Climate Vulnerability Assessment = Asset Profile

Lillie Laboratory
Asset Type: Builkdings
Critical Elevation (CE): 5.17 FT. NAVDSS
Threshold Description:
Loading dock slab entry from 2017 ELV CERT
Additional CEs:
Lillie Fuel Tank (5.30 FT. NAVDSS), Lillie/MRC Junction Box (9.33 FT. NAVDES),
Lillie Transformer {9.89 FT. NAVDSS), Lillie/MRC Meter Box (11.37 FT. NAVDSS)

Probability of Exceedance Summary Table

Present 2030 2050 2070
Food Depth Flood Depth Flood Depth Flood Depth
Probability Elevation OverCE  Elevation OverCE  Elevation  OverCE  Elevation  OverCE
FT. NAVDES T FT. NAVDES FT . NAVDES T
02| 9 46 11.0 5.8 135 8.4 15.7 105
05 8.9 3.7 10.0 438 125 7.3 14.6 9.4
82 3.0 9.3 41 11.6 6.5 13.8 8.6
7.5 23 86 3.4 108 5.7 129 7.7
65 13 7.7 25 9.7 45 118 6.6
10 5.8 0.6 7.0 18 89 37 10.9 5.7
20 5.0 - 6.2 1.0 79 2.8 9.9 4.7
25 4.7 - 5.9 0.7 7.6 24 9.6 a4
30 45 57 05 73 21 93 41
50 37 48 6.3 12 83 31
100 21 + 33 - 4.6 6.4 1.2

Direct Impacts Mission Impairment
Service Research & Operations

Service Loss Cost of Applied & Economic  Education Consequence
Loss Extent Duration Damage Science Activity & Outreach Sum Score

- I ]
Risk of Exceedance o o ‘

Time Probability of Consequence °'~ @'19 -p"p AP'Q p"p @'@ @"\ .\°'§ 0""9)0 @ 4@ f ﬁ ‘§P f ,\§ f f f
horizon Exceedance Score Risk Score  Risk Rank
Present 10 958 6/54

2030 30 9% 2875 3/54

2050 50 4792 2/54 ﬁ

2070 100 9583 1/54 WOODSHOLE‘.

GROUP
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Phase 1 - WHOI/MBL/NOAA Assets CCVA
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Gear Shed
Asset Type: Buildings
Critical Elevation (CE): 5.09 FT. NAVDSE
Threshold Description:
Grade at bay door (LIDAR)

Probability of Exceedance Summary Table
Present

Depth Flood
Probability ti Over CE Elgvation
» T. NAVODSS T FT. NAVDES il

2030

Chimate Vulnerability Assessment = Asset Profile

2050 2070

Depth Flood Depth Flood Depth

Ovar CE Elevation Over CE

FT. NAVDSS T

01 . .
0.2 10 4.91 11.1 6.01 13.7 8.61 15.7 10.61
05 838 3.71 10 4.91 12.6 7.51 146 9.51
1 8.1 3.01 9.3 4.21 118 6.71 138 871
2 74 231 8.6 351 10.9 5.81 129 7.81
5 6.5 141 7.7 261 9.8 4.71 118 6.71
10 5.8 0.71 7 191 9 391 10.9 5.81
20 S - 6.2 111 8 2.91 9.9 4.81
25 4.7 . 59 0.81 .7 261 9.6 4.51
30 45 - 5.7 061 74 231 93 4.21
50 3.7 - 4.8 - 64 131 83 3.21
100 2.1 - 33 - 4.6 - 6.4 131

Direct Impacts
Service

Service Loss Costof
Loss Extent Duration Damage

Mission Impalrment

Research & Operations
Applied & Economic  Education Consequence
Science Activity & Outreach Score

Time Probabll Consequence
horizon Exceed. Score

isk Score

Risk Rank

Present
2030 30 1 2125 2/27
00| 0 “me | 4
200 100 7083 2127 WooDs HoLE &

GROUP
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Phase 1 - Nuisance Flooding

1,000 Feet

I 4 ‘g(' 75 RS 7T N TN 1~

Woods Hole Village Tidal Benchmark Projections |
| (Based on MC-FRM at Great Harbor)

I Present MHHW (1.05 FT. NAVDS8S)
<& I 2030 MHHW (2.3 FT. NAVDSS)

o I 2050 MHHW (3.6 FT. NAVDSS)

o)
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Phase 1 - Nuisance Flooding
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oDt _ " | Woods Hole Village Tidal Benchmark Projections
2 ; (Based on MC-FRM at Great Harbor)

| I Present MHHW (1.05 FT. NAVDS8)
0| I 2030 MHHW (2.3 FT. NAVD8S)
\ - [ 2050 MHHW (3.6 FT. NAVDSS)

N 2070 MHHW (5.4 FT. NAVD88)

o “
Al

wooDs HoLE &) sl L T - o
ey P . = il V1 T e woops HoLE &
GROUP




Phase 1 - Nuisance Flooding

7. - _— Woods Hole Village Tidal Benchmark Projections |
; | i ¢ 2 4 (Based on MC-FRM at Great Harbor)
%8

“ | I Present MHHW (1.05 FT. NAVD88)
SN
N I 2030 MHHW (2.3 FT. NAVDSS)

'\‘ [ 2050 MHHW (3.6 FT. NAVDSS)
BN\
v ‘)‘ 4
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Phase 1 - Nuisance Flooding

R > = —— 33
|

1000, Feet = & ¥ = Woods Hole Village Tidal Benchmark Projections ||
: - z (Based on MC-FRM at Great Harbor)

A I Present MHHW (1.05 FT. NAVDS8S)
*:g‘f{‘ o| I 2030 MHHW (2.3 FT. NAVDSS)
a ""“ [ 2050 MHHW (3.6 FT. NAVDSS)
% 2070 MHHW (5.4 FT. NAVDS8S)
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Phase 1 - WHOI/MBL/NOAA District Adaptations
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CFEP | Water Surface Elevation (ft. NAVDES) \
(%) | PRESENT | 2030 2050 2070 A
0.1 10.7 11.8 | 145 166 | ‘
0.2 10 111 | 137 | 157 |0

0.5 88 10 12.6 146 | ™

1 8.1 9.3 118 138

2 7.4 8.6 10.9 12.9

5 6.5 7.7 9.8 11.8

10 5.8 7 9 10.9

20 5 6.2 8 9.9 .
25 4.7 5.9 7.7 9.6 BUILD
30 4.5 5.7 74 93

50 3.7 4.8 6.4 8.3

100 2.1 33 4.6 6.4

RAISE INT/EXT MECHANICALS TO 148 FT NAVDSS
INSTALL DOOR DROP-IN FLOOD SHIELDS (18%)

SEAL EXTERIOR (187
’ INSTALL MODULAR WALLS (247 '

h 3 GYORNG) [EXTEND DOOR SHIELDS & SEALING (T0 367) 1
~ INSTALL SOUTHEAST BIGELOW WINDOW BARRIERS
} RAISE MODULAR WALLS (TO 36") \

: B iy £ —
EXTEND DOOR SHIELDS & SEALING (TO 727)
INSTALL EAST/WEST SMITH WINDOW BARRIERS
RAISE MODULAR WALLS (TO 727)
m EXTEND DOOR SHIELDS & SEALING (TO 967)
" | RAISE MODULAR WALLS (TO 96%)

CE = 6,83 FT NAVDES

..
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Phase 1 - WHOI/MBL/NOAA District Adaptations

Water Surface Elevation (ft. NAVDSS) | ] 0. RS X / Ly RAISE INT/EXT MECHANICALS TO 14.8 FT NAVD88
PRESENT | 2030 2050 2070 | : ™ % N > BUILDING SEALING (SOUTH CANDLE / EAST MRC)
1 N N 4 INSTALL MODULAR WALL (36")
108 17 3 166 R VS O RAISE MRC LANDING/PIER (36")
9.8 11.0 13.5 15.7 - g \ 3
¥ > DEPLOYABLE BARRIER BETWEEN MRC AND LILLIE
8.9 10.0 12.5 14.6 y ; ‘ ) . ]
8.2 9.3 11.6 13.8 > X ; g C 0 BUILDING SEALING (CSF AND NW MRC)
g5 8.6 10.8 129 | o ¢ & 4 RAISE MODULAR WALLS
65 77 97 s B W G : . 3 DEPLOYABLE BARRIER BETWEEN MRC AND CSF

5.8 7.0 89 109 [ , ‘ o ) RAISE MODULAR WALLS
5.0 6.2 7.9 9.9 # ‘ L1 INSTALL MODULAR BERM SOUTH/WEST LILLE
27 59 76 %6 ' A : DEPLOYABLE BARRIER AT NORTH LILLIE PARKING

45 57 %3 9.3 ; {% 2 g A8 | RAISE MODULAR WALLS
37 48 63 8.3 3 _ -

4.6
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Phase 1 - WHOI/MBL/NOAA District Adaptations

CFEP | Water Surface Elevation (ft. NAVDSS)
%) |PRESENT| 2030 | 2050 | 2070
0.1 107 | 118 | 145 | 166
0.2 10 1.1 | 137 | 157
05 88 10 126 | 146
1 8.1 9.3 118 | 138
2 7.4 8.6 109 | 129
5 6.5 7.7 9.8 11.8
10 58 7 9 10.9
20 5 6.2 8 9.9
25 4.7 5.9 7.7 9.6
30 45 5.7 7.4 9.3
50 3.7 4.8 6.4 83
100 2.1 33 4.6 6.4

INSTALL DOOR SHIELDS & SEALING I
INSTALL MODULAR WALL (127

RAISE MODULAR WALLS (TO 247

RAISE OPERATIONAL AREAS (FLEX DESIGN)
RAISE MOOULAR WALLS (TO 547)

3R WOODS HOLE ‘9
GROUP
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ResilientWoodsHole Phase 2

What are the potential impacts of climate change on the broader
Woods Hole community?

Extended Climate Change Vulnerability Assessment (Woods Hole
residential community, businesses, roadways, lifelines), supplemental
adaptation planning (WHOI/MBL/NOAA) and initial outreach.

WOODS HOLE g




Phase 2 - Extended CCVA review of Town infrastructure

Woods Hole Drawbridge Hut
Critical Elevation: 4.8 ft NAVD88

Threshold Description:

Rear bulkhead; the critical elevation was
obtained through a field-survey conducted by
the Town.

Probability of Exceedance Summary Table

Woods Hole Sewer Lift Station
Wet Well

Critical Elevation: 8.3 ft NAVD88

Threshold Description:
Top of tank; the critical elevation was obtained
through a field-survey conducted by the Town.

Probability of Exceedance Summary Table

Park Road Sewer Lift Station

Critical Elevation: 4.6 ft NAVDER

Threshold Description:

Top of raised tank; the critical elevation was
obtained through a field-survey conducted by
the Town.

Probability of Exceedance Summary Table

Present 2030 2070 Present 2070 Present 2030 2070
Depth Depth Depth Depth Depth Depth Depth Depth Depth
% Flood Above Flood Above Flood Above % Flood Above Flood Above Flood Above % Flood Above Flood Above Flood Above
Probability Elevation Critical Elev. Elevation Critical Elev. Elevation Critical Elev. Probability Elevation Critical Elev. Elevation Critical Elev. Elevation Critical Elev. Probability Elevation Critical Elev. Elevation Critical Elev. Elevation Critical Elev.
¥ 5 3 0.1 14.1 9.5 15.4 10.7 20.4 15.8
0.2 10.7 59 114 6.6 16.2 114 0.2 10.7 23 11.2 2.9 16.1 7.7 0.2 131 8.5 144 9.8 19.2 14.6
0.5 10.0 53 10.8 6.0 15.4 10.6 0.5 10.0 1.6 10.6 23 15.3 7.0 0.5 2.4 7.7 13.6 9.0 18.3 13.7
1 94 43 9.9 5.1 14.3 9.6 1 9.0 0.7 9.7 1.4 14.3 5.9 1 11.3 6.7 12.5 7.9 16.9 12.3
2 8.4 3.6 9.2 4.5 13.5 8.7 2 83 dry 9.1 0.8 134 5.1 2 10.5 5.8 11.7 7.0 15.9 113
5 7.7 29 8.6 3.8 12.7 79 5 7.6 dry 8.4 0.1 12.6 4.3 5 9.6 5.0 10.8 6.2 14.9 10.2
10 6.7 1.9 7.6 29 11.6 6.8 10 6.6 dry 7.5 dry 115 3.2 10 85 33 9.7 5.0 13.5 8.8
20 5.8 1.1 6.9 2:4: 10.7 5.9 20 5.8 dry 6.8 dry 10.6 23 20 7.6 30 8.8 4.1 12.4 7.7
25 5.0 0.2 6.1 13 9.7 5.0 25 5.0 dry 6.1 dry 9.7 14 25 6.6 20 7.8 32 11.2 6.5
30 4.7 dry 5.8 1.0 9.4 4.6 30 4.7 dry 58 dry 9.4 1.0 30 6.3 1.7 7.4 2.8 10.7 6.1
50 4.5 dry 5.6 0.8 91 4.3 50 4.5 dry 5.6 dry 9.1 0.7 50 6.0 14 71 25 10.4 5.7
100 3.6 dry 4.8 dry 8.1 33 100 3.6 dry 4.8 dry 8.1 dry 100 4.9 03 6.1 14 9.1 4.5
C of E dance Consequence of Exceedance

Area of

Duration
Service of Service
Loss Loss

Impacts
to Public
Safety

Impacts to
Economic
Activities

Cost of
Damage

Impacts
to Public
Health &
Environ.

Consequence
Score

Area of Duration
Service of Service
Loss Loss

Cost of
Damage

Impacts
to Public
Safety

Impacts to
Economic
Activities

Impacts
to Public
Health &
Environ.

Consequence
Score

Impacts
to Public
Health &
Environ.

Consegquence
Area of Duration Score
Service of Service

Loss Loss

Impacts
to Public
Safety

Impacts to
Economic
Activities

Cost of
Damage

Risk of Exceedance Risk of Exceedance Risk of Exceedance
Time Probability of Consequence Composite  Composite Time Probability of Consequence Composite  Composite Time Probability of Consequence Composite  Composite
horizon Exceedance Score Risk Score Weight Risk Score Risk Rank horizon Exceedance Score Risk Score Weight Risk Score Risk Rank horizon Exceedance Score Risk Score Weight Risk Score Risk Rank
25 57 1417 0.5 Present X 100 37 3667 0.5
Present 78; 45 1 47 47 0.5 126: 89 Present 2.1
2030 50 57 2833 0.3 2692 (W/o roads) 2030 5 47 233 0.3 560 (wfo foad) 2030 100 37 3667 0.3 3667 (/ert)
2070 100 57 5667 0.2 2070 50 47 2333 0.2 2070 100 37 3667 0.2
L d
(&
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GROUP

A CLS COMPANY



Phase 2 - Extended CCVA Structures

Vulnerable at Present 1%
Residential 220/879
WHOI-NOAA-MBL 27/153

Business 14/24
Non-Profit 6/19
Lifelines 10/14

-
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Phase 2 - Extended CCVA Structures

Vulnerable at 2030 1%
Residential 238/879
WHOI-NOAA-MBL 31/153

Business 15/24
Non-Profit 7/19
Lifelines 10/14

-
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Phase 2 - Extended CCVA Structures

Vulnerable at 2050 1%
Residential 257/879
WHOI-NOAA-MBL 44/153

Business 17/24
Non-Profit 7/19
Lifelines 11/14
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Phase 2 - Extended CCVA Structures

Vulnerable at 2070 1%
Residential 281/879
WHOI-NOAA-MBL 44/153

Business 18/24
Non-Profit 7/19
Lifelines 12/14

-
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Phase 2 - Extended CCVA Roadways

Vulnerable at Present 1%

3.5/20.6 miles
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Phase 2 - Extended CCVA Roadways

Vulnerable at 2030 1%

4.0/20.6 miles

..
woops HoLE &)
GROUP




Phase 2 - Extended CCVA Roadways

Vulnerable at 2050 1%
4.9/20.6 miles
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Phase 2 - Extended CCVA Roadways

Vulnerable at 2070 1%

5.4/20.6 miles
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Phase 2 - Flood Pathways Analysis

First Level Pathway
@ second Level Pathway

@ Third Level Pathway

Initial Entry
Secondary Entry

D Present Day 1% Storm Event

Millfield Street
Area

Bar Neck Road Area

Albatross and P el v 2 ¢ Bike Path and
Water Street A & ) 5 a! Luscombe Ave
Area | WAE 5 Area

"°7t Resilient Woods Hole- Flood Pathways
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WHOI Bigelow

3 drain lines to Iselin Dock bulkhead <MLLW

Femy z,y St

&L g,

NEwBuiLDping Install check valves or backflow preventers

CrNDLR DRIVE

{#Froom Gr 1700
Keep surge from backing up into boiler/chiller room, lab, and
corridor

GND.FLoor GR ¢.50

3 8y
Plambing ool

ee Point A
Groond Feer Plon

Apen sealed

https://drain-net.com/shop-by-product/spill-flooding- https://www.jerman.com/backflowpreventers/Ichkval.htm

CONCRETE - WaAaLR containment/product/drain-backflow-preventer-3
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MBL Seawater Pumphouse

Door to below grade pumps
48” high door barrier and exterior facade sealing

0.5%>0% / 2%>0% / 10%>0.5% / 50%>2%

ILC DOVER

FLOOD PROTECTION

floodproofing.com floodproofing.com
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Q
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NATIONg,
A\
NorLyusS™

g0

o &
5\,04 O\@Q’
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NOAA Fisheries Aquarium

Vent from Aquarium basement 14” above Gear Shed floor
36" high deployable barrier or masonry wall in Gear Shed

5%>1% / 10%>2% / 50%>10% / 100%>50%

L= = = e =

P
3-foot maximum
P R

floodproofing.com https://emilms.fema.gov/is_0279a/groups/60.html
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Redfield Laboratory

alternative a

. N
, 3
‘,. >
e-in t 1 ground >

Deployable barriers
(~275 ft.)

% Present
0.1 10.6

0.2 9.8
0.5 89
1 82
2 15
5 6.5
.10 5.8

- 20 5.0
25 47
30 45
50 3.7
100 2.1

2030
11.7
11.0
10.0
9.3
8.6
7.7
7.0
6.2
5.9
5.7
4.8
3.3

Water Surface Elevation (FT NAVD88)

2050
14.3
13.5
12.5
11.6
10.8
9.7
8.9
7.9
7.6
7.3
6.3
4.6

L)

-
X\
2070 ‘:4
16.6 I‘E "' 4
15.7
14.6
13.8
12.9
11.8
10.9
9.9
9.6
0.3 ¥
8.3
6.4




Redfield Laboratary

alternative b

~4 ft wall to
match existing

Vel pond sid

Le
lot o Reg‘eld '

__~,i!
.!
-

flc;aaproofing;oom o \~
h\  reg— el

Water Surface Elevation (FT NAVD88)

Present
10.6
9.8
8.9
8.2
7.5
6.5
5.8
5.0
4.7
4.5
3.7
2.1

2030
11.7
11.0
10.0
9.3
8.6
7.7
7.0
6.2
5.9
5.7
4.8
3.3

2050
14.3
13.5
12.5
11.6
10.8
9.7
8.9
7.9
7.6
7.3
6.3
4.6

2070
16.6
15.7
14.6
13.8
12.9
11.8
10.9
9.9
9.6
9.3
8.3
6.4
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: Water Surface Elevation (FT NAVD88)
%  Present 2030 2050 2070
.10.1 106 117 143 16.6
102 98 110 135 157
105 89 10.0 125 146
8.2 93 116 138
75 86 108 129
6.5 7.7 97 118
10 5.8 7.0 89 109
20 5.0 6.2 7.9 9.9
25 4.7 5.9 7.6 9.6
30 45 5.7 7.3 9.3
50 3.7 4.8 6.3 8.3
100 2.1 3.3 4.6 6.4

O1N =

5.3 FT NAVDgg/

idewalk to Swope grage

walkovers

'S'\ivépe/ Ebert

alternative a

~4 ft parapet wall



‘<

' Water Surface Elevation (FT NAVD88)
%  Present 2030 2050 2070
l10.1 106 117 143 16.6
102 98 110 135 157
|05 89 100 125 146
8.2 93 116 138
75 86 108 129
6.5 7.7 97 118
10 5.8 7.0 89 109
20 5.0 6.2 7.9 9.9
25 4.7 5.9 7.6 9.6
30 45 5.7 7.3 9.3
50 3.7 4.8 6.3 8.3
100 2.1 3.3 4.6 6.4

= W

O1N =

" passive barrier

g terraced harborwalk to 11.6 FT NAVDSS
Swope/Ebert tapered back to Swope grade

alternative b



ResilientWoodsHole Phase 3

How can we work together to ensure the future of our vibrant and
productive seaside community?

Comprehensive phased strategy for Woods Hole Village that integrates
resilient design concepts and community visioning.

..
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Phase 3 - Goals

Develop community-wide understanding of
local climate impacts.

Build effective partnerships for Village
planning and visioning.

Develop short-, mid-, and long-term climate
adaptation actions across strategic
themes.

Identify key thresholds and transition
points, based on adaptive management

Chart dynamic adaptation pathways that
optimize community outcomes over time,
based on community preferences and
scientific projections.

Surf Drive Actions

Bridge Construction

Improved Maintenance

End Road Maintenance

Public c £

Outreach/Policy .
EEEEEEEE

Current Actions —

L LR LR L] §

Beach and Dune Restoration

I

"IIIIIIII'-'

EEEEEESR II--IIIIIIIIIIA

o]

Remove Road (Sections) ' L &
Raise Roadway w/Revetment R o R
(Storm Protection) i
Modular Seawall (Storm Protection) P Y Yl s & 5 5 » o. .
Raise Roadway w/Revetment = \
(Daily Access) 1 Road transitions from
Modular Seawall (Daily Access) O storm protection to
daily access
Sea Level Rise (ft) @ '
2 3 6 7 =1
RCPES @ e
2020 2030 2050 2070 2100
RCP 45 @ >
2020 2030 2050 2070 2100
..
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Phase 3 - Process

ResilientWoodsHole Steering Committee Meetings

(WHOI, MBL, NOAA Fisheries, Town of Falmouth, Woods Hole residents, Woods Hole Business Association, Steamship Authority, USCG, USGS, Woodwell, SEA, MACZM)
Kickoff Plan Outreach Review Designs  Review Plans Review Report

10/19/21 DEC ‘21 MAR ‘22 APR 22 JUN ‘22

@
Design Flood Elevations Phasing Plan Reg. Plan Draft / Final
Adaptation Designs and Graphics Costing Case Studies Report
®
Site Visits Develop Outreach Materials
Stakeholder Story Map Final Submittal
Interviews
6/30/22

Workshop #1 Workshop #2
Vulnerability Adaptation

CZM FY22 Due Date: JAN ‘22 MAY ‘22 WOoOoDSs Hg'ﬁg‘é:
June 30, 2022 GROUP




Phase 3 - Stakeholder Interviews/Survey

How should we respond coastal flooding in the Village?
What does a Resilient Woods Hole look like to you?

Goal of Stakeholder Interviews

What makes Woods Hole Woods Hole?
» places, activities, functions, uses Gauge community preferences to
Where in Woods Hole is coastal flooding already an issue? inform thematiq adgptatlon d_eS|gn5
and transfer points in dynamic

Which important aspects of Woods Hole are place-specific, :
P g > g adaptation pathways

which can shift over time and maintain their importance?

What isn’t in Woods Hole now that should be?

Stakeholder survey coming soon!
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Joseph Famely

Climate & Sustainability Team Lead
Woods Hole Group
jffamely@woodsholegroup.com
508-495-6220
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