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ALL 15 TOWNS ARE VULNERABLE TO WATER RISE.

SEe UPWP 3.4 2014 REPORT AVAILABLE ON CCC WEBSITE




WHERE DO WE GO FROM HERE?



WHERE DO WE GO FROM HERE?

STRATEGY 7f1l:
“STAND ON THE
SHOULDERS
OF OTHERS”




WHERE DO WE GO FROM HERE?

STRATEGY #2:
FOCUS ATTENTION

ON OUR UNIQUE
VULNERABILITIES




WHERE DO WE GO FROM HERE?

STRATEGY 3:
COMMUNICATE WITH
THOSE ON
THE FRONT LINES




WE USED ALL 35 STRATEGIES:
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USED DATA FROM DEVELOPED MEETINGS WITH
FEDERAL -+ REGION SPECIFIC DPW
STATE PARTNERS TOOLS DIRECTORS

—.




A SUB-REGIONAL APPROACH:

SPRING 2015:
OuTeErR CAPE

DIVIDED CAPE COD INTO 3 SUB-REGIONS

K

ICKED OFF WITH THE OUTER CAPE

y

WILL REPEAT THIS PROJECT IN REMAINING
SUB-REGIONS

WinTER 2016: WINTER 2015:
UpPER CAPE, LowerR CAPE
YARMOUTH + DENNIS

+ BARNSTABLE



MEETINGS WITH OUTER CAPE DPW DIRECTORS

D ONE-ON-ONE MEETINGS (12 TOTAL)
D GROUP MEETING TO TRANSFER INFO




IDENTIFY “BRIGHT SPOTS” AND OPPORTUNITIES

@ Bright Spots + Opportunities for the Outer Cape - Meeting #1 with Web AppBuilder for ArcGIS
B CREATED AN ONLINE
R GIS TOOL TO GATHER
DATA

v Bright Spots + Opportunities - UPWP 201

MORIS_Shorelines -
MORIS_SHORELINES_ARC

“BRIGHT SPoOT”:
ASSETS THAT ARE
RESILIENT TO
HAZARDS

“OPPORTUNITIES”:
ASSETS THAT ARE
VULNERABLE TO
HAZARDS




QUANTIFIED SENSITIVITY, ADAPTIVE CAPACITY
CRITICALITY OF EACH ASSET

DEFINITIONS:

SENSITIVITY: THE DEGREE TO WHICH AN ASSET IS DIRECTLY AFFECTED BY
CLIMATE CHANGE IMPACTS (SLR, SURGE, SHORELINE CHANGE)

ADAPTIVE CAPACITY: THE ASSET'S ABILITY TO ACCOMODATE CLIMATE CHANGE
IMPACTS. IT CONSIDERS THE ASSET'S ABILITY TO RETURN TO NORMALCY AFTER
A DISRUPTION.

CRITICALITY: AN ASSESSMENT WHICH INVOLVES IDENTIFYING THE MOST CRITICAL
ELEMENT OF THE TRANSPORTATION SYSTEM USING SPECIFIC CRITERIA

BASED oN FHWA’s VAST T1o0oL AND “READY FOR TOMORROW” SALEM’S CLIMATE CHANGE
VULNERABILITY ASSESSMENT + ADAPTATION PLAN




QUANTIFIED SENSITIVITY, ADAPTIVE CAPACITY +
CRITICALITY OF EACH ASSET
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CREATED “REPORT CARDS” FOR
EACH ASSET

DPW PROVIDED ADAPTIVE CAPACITY
+ CRITICALITY SCORES BASED ON
THEIR KNOWLEDGE

SENSITIVITY SCORES CAME FROM
TooLS DEVELOPED BY CCC AND
STATE AGENCIES



USED A MODEL TO RANK ASSETS ACCORDING TO THEIR
VULNERABILITY

CREATED ANOTHER TOOL TO RANK VULNERABLE ASSETS

Sea Level Rise Storm Surge Shoreline Change Criticality Total Score |Asset Rank
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USED A MODEL TO RANK ASSETS ACCORDING TO THEIR
VULNERABILITY

CREATED ANOTHER TOOL TO RANK VULNERABLE ASSETS

INPUTS: SENSITIVITY, ADAPTIVE CAPACITY + CRITICALITY
SCORES

Sea Level Rise Storm Surge Shoreline Change Criticality Total Score |Asset Rank

i i i To the

o 5 Adaptive o Adaptive o 5 | Adaptive| AC i To the i
Sensitivity ) V score Sensitivity ) Sensitivity ) ansportation ) Crit Sco
Capacity Capacity score | Capacity Community

Metwork
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USED A MODEL TO RANK ASSETS ACCORDING TO THEIR
VULNERABILITY

CREATED ANOTHER TOOL TO RANK VULNERABLE ASSETS

INPUTS: SENSITIVITY, ADAPTIVE CAPACITY + CRITICALITY
SCORES

OUTPUT: VULNERABILITY RANKING SCHEME

Sea Level Rise Storm Surge Shoreline Change Criticality Asset Rank

To the
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Capacity Capacity score | Capacity Net k Community
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ASSETS VULNERABLE T0 SLR, SURGE + EROSION:

6 ROADWAYS, 1 AIRPORT

5 CULVERTS, 3 ROADWAYS, 2 PARKING
LOTS

4L CULVERTS, 5 ROADWAYS, 4 PARKING
LOTS, 2 TOWN LANDINGS, 1 BRIDGE

/ ROADWAYS, 4 CULVERTS, 1 ROTARY




MOST VULNERABLE ASSETS TO SLR, SURGE + EROSION:

road infrastructure
vulnerable to storm surge
and sea level rise

PROVINCETOWN TRURO
- RYDER/BRADFORD - PARKING LOT AT
STREETS BALLSTON BEACH
- SNAIL/COMMERCIAL - CULVERTS IN THE
STREETS PAMET SYSTEM
- PROVINCETOWN - RoUTE 6 CULVERT
MUNICIPAL AIRPORT NEAR EAST HARBOR
WELLFLEET EASTHAM
- COMMERCIAL - BRIDGE ROAD
STREET

- CULVERT NEAR
- MAYo CREEK CAMPGROUND BEACH
CULVERT

- RouTE 6 CULVERT
- BLACcK F1ISH
CREEK CULVERT - EASTHAM ROTARY




1. RELOCATE AND UPSIZE STORM WATER PIPE

PROVINCETOWN

- RYDER/BRADFORD
STREETS

2. INSTALL STORM WATER PUMP

DURING THIS UPWP PROJECT,
CCC ASSISTED PROVINCETOWN
WITH A FEMA GRANT
APPLICATION TO
MITIGATE THE FLOODING AT 3. INSTALL POROUS PAVEMENT NEAR TOWN HALL
RYDER + BRADFORD STREETS

O

RESERVOIR BED OF CRUSHED STONE




LESSONS LEARNED:

- CLIMATE MODELS ALONE DO NOT ACCURATELY PREDICT
VULNERABILITY; LOCAL KNOWLEDGE MUST BE INCLUDED

EXAMPLE: BALLSTON BEACH IN TRURO

VULNERABILITY ASSESSMENTS SHOULD NOT BE STAND
ALONE ACTIVITIES; REQUIRES YEARLY MONITORING

AND ACTION PLANS



|l OOKING AHEAD: TAKING THIS PROJECT ON THE ROAD

SPRING 2015:
QuTeErR CAPE

WINTER 2016: WINTER 2015:
UpPER CAPE, LoWER CAPE
YARMOUTH + DENNIS

+ BARNSTABLE




