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Community Resilience Building Risk Matrix HIGH Priorities www.CommunityResilienceBuilding.org

Master Matrix
Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Group Priority Time
V = Vulnerability  S = Strength

Features Location Ownership V or S H-M-L

   Infrastructural

Culverts -
 Several 
locations - see 
map

Public V A H Ongoing

Well Water/Reliance on well water Town-wide N/A A H (1), L(2) S(1), L (2)

Beach parking lots see map Public V A H S -O

Regional Shelter Provincetown Public S & V A H S&L

Communications/broadband Townwide Multiple V Public education on emergency preparedness.  Pursue complete coverage of broadband. A H O

Electrical supply Townwide Public utility V Work with Eversource and tree companies to trim trees. A H S

Culverts/low-lying roads (C: Herr,River@ OKH & Patience 
Brook; West Road,  Fresh Brook (2), Blackfish Creek (2), Mayo 
Creek; Pamet (2);Little Pamet (3), Eagle Neck Creek, East 
Harbor/High Head, Mill Pond Rd

see map Mixed - S & V B H S & O

Culverts - Blackfish Creek @ Rte 6,  Rte 6 @ Pamet & Wilders V/S, V B H O

Title V & Private Wells Mixed - V Decrease nutrients - BOH - I/A systems in sensitive areas B H

Disconnected Roads & critical access (Rte 6)
Lieut.Island, 
Orl.rotary, 
Chequesset

Town, state, 
private

V C H S

Loss of power/communitcation

Solar 

generators, 

power lines

Eversource, 
CLC, private

V&S Bury lines, develop smartgrid, renewable energy, program at Eversource for battery storage C H O

Wellfleet Harbor town, fed V Pursue funds for dredge, need clamshell dredge C H O

Drinking Water/Wells
Townwide

V/S D H S

Wastewater
Townwide

V Evaluate nitrogen removal options D H O

Low lying roads & beach prking lots

Comm. St, 
Indian Neck. Lt 
Isl, Kendrick, 
etc.

V D H O, L

Harbor V&S D H S & O

COA generator/shelters V D H S

   Societal

Partner with CCNS and RTA  to provide and promote shuttle to beaches

Dredge harbor, develop action plan for shellfishing during climate change

A (Truro), B 

(Mixed), C 

(Mixed), D 

(Wellfleet)

Short  Long 
Ongoing

 Erosion

Repalce culverts, with potential road elevation  ((Truro Center Road, Mill Pond, Little Pamet)

Provide water "buffalos" for emergencies (1) and pursue municipal water supply (2)

Widen culverts to enable salt marsh restoration & Carbon storage; prioritize & seek funding from Town, State, 
foundations, etc. 

Provide training/staffing for volunteers & explore potential additional capacity

Expand, replace Coles NeckH2O system with 12" pipe;explore alternate H2O systems

Buy generators for library, COA, etc., develop educational packets for residents, develop shltering 
feasibility study for sheltering

Sea Level Rise Flooding Storms

Identify vulnerable roads, elevate roads

Communicate with MasasDOT

Several actions: evacuation plan, determine which roads will be disconnected, alternate routes, 
protecting roads from flooding



Fluctations in tourism townwide V A H S

Seasonal population
townwide & 
campgrounds

private V & S See communications above - evacuation A H

Farmlands -farmer markets, gardens townwide private See communications A H s/o

Elderly population townwide private/public V A H O

First responders town/NPS S Support these community assets - ID vulnerable populations - need system B H S & O

Regional shelter system V&S "                                                        "Triage by messaging system - need system B H S

Neighborhood Associaitions, Volunteers S B H S & O

Sense of community S B H

Shellfish - comercial, aquaculture public & private S&V C H O

Public Safety Town, REPC S&V C H O

Age of population- V C H S

Route 6 OCHS Clinic S&V C H S

   Environmental 

Pamet River tidal flow See map
CCNS, Town, 
private

V/S A H

Pamet Harbor on map Public V/S A H O

Barrier beaches - Mayo Beach & Beach Point
Mayo -W, Beach 
Point -T

Mixed S & V B H s & o

Salt Marsh restoration - herring river, Mayo creek S&V D H S-M

Dunes & banks - Sediment budgets S D H O

Blackfish Creek -culvert, Hawes pond culvert S D H O

See communications suggestion above

See culverts action; Pursue alternative actions to mitigate flooding. dredging - collect data & on tidal 
system.

Provide education about natural mitigation & migration of resources, managed retreat, and pursue 
regulatory changes, zoning changes, moratorium on bldg in floodplain - so as to not make situation 
worse

Plan for urgent care facility & stocking of medications

Develop communitications/marketing plan to improve implementation of Rave system

Dredging

Open Herring River, Mayo, restore salt marshes

Develop plan for sand placement and harvesting

Enlage Blackfish Creek culvert to prevent Rte 6 flooding; feasibility study for restoring tidal flow, also 
culvert assessment

Mapping to communicate vulnerabilities, collection of resources at public  libraries, series of lectures, 

more stakeholders

Outer Cape Town committees should coordinate & meet monthly about the community's 
resiliency needs to develop a strategy for seeking Town Meeting funding for address climate 
change impacts. Support the Energy and Climate Change committees with town staffing.

Open new areas for grants, promote & preserve access, culvert upgrades to prevent runoff. 

Obtain adequate equipment to provide access during events

Evacuation plan, transport after emergency plan
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8:45 Workshop Overview  and Int roduct ions – Hillary Lemos and 
Emily Beebe

9:00 MVP Program  Background – Martha Hevenor

9:15 Science, Clim at e Project ions, Resources – Greg Berman

9:35 Shor t  Break

9:45 Sm all Team  Exercise
 Team  Or ient at ion
 Discuss and Ident ify Pr ior it y Hazards
 Ident ify Vulnerable Feat ures and St rengt hs
 Prepare for  Repor t -out

11:15 Break  

11:30 Team s Repor t  on Hazards, Vulnerabil i t ies, St rengt hs 

12:00 Sum m ary Discussion 

12:15 Lunch!

Today’s
Agenda

M o r n i n g



Today’s
Agenda

12:45 Sm all Team  Exercise
 Discuss and Ident ify Act ions

1:45 Shor t  Break
1:50 Sm all Team  Exercise (cont inued)

 Ident ify Pr ior it y and Urgency of  Act ions
 Prepare for  Repor t  Out

2:30 Break  
2:45 Sm all Team s Repor t  on Top Act ions 
3:00 Sum m ary Discussion – Com pile Top Act ions
3:30 Wrap Up and Next  St eps

Adjourn!A f t e r n o o n



Project  
Team

M V P PRO V I D ER |  CA PE CO D  CO M M I SSI O N
 Sharon Rooney - Chief Planner
 Heathe r McElroy - Natural Resources Manager
 Erin  Pe rry – Deputy Director
 Chloe  Schaefe r - Community Design Planner
 Martha  Hevenor - Planner II
 Anne  Reynolds - GIS Director

M V P PRO V I D ER |  CO O PERATI V E EX TEN SI O N
 Greg Berm an - Coastal Processes Specialist, Woods Hole Sea Grant/

Cape Cod Cooperative Extension
 Shannon  Jarbeau  - Floodplain Specialist & CRS Coordinator,

Woods Hole Sea Grant/Cape Cod Cooperative Extension

TO W N  PRO JECT M A N A GERS 
 Hilla ry Lem os –Wellfleet Health and Conservation Agent
 Em ily Beebe – Truro Health/Conservation Agent 
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Overview of 
the  Process

PREPARE FOR 
THE WORKSHOP

CHARACTERIZE 
HAZARDS

IDENTIFY COMMUNITY 
VULNERABILITIES AND 

STRENGTHS  

IDENTIFY AND 
PRIORITIZE 

COMMUNITY 
ACTIONS

DETERMINE 
OVERALL 
PRIORITY 
ACTIONS

PUT IT ALL 
TOGETHER –

FINAL REPORT

MOVE 
FORWARD



Science , Clim a te  
Project ions, and 
Resources
Greg Berm an, Coast al Processes Specialist
Woods Hole Sea Grant & Cape Cod Cooperative Extension



Coast al Erosion

Dam /Culver t  Failure

Drought

Ear t hquake

Ext rem e Tem perat ures

Fire (Urban & Wild)

Flood

High Winds

Hur r icane

Landslide

Nor ’east ers

Sea Level Rise

Severe Wint er  Weat her

Thunderst orm s

Tornados

Tsunam i
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WELLFLEET HAZARD PLAN



Coast al Erosion
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TRURO HAZARD PLAN



From State Hazard Mitigation Plan

Changes in Precipitation 
• Inland Flooding
• Drought
• Landslide

Sea Level Rise 
• Coastal Flooding
• Coastal Erosion
• Tsunami

Exam ples of 
Vu lnerability/   
Haza rds

Rising Temperatures
• Average/Extreme Temperature 
• Wildfires 
• Invasive Species 

Extreme Weather
• Hurricanes/Tropical Storms
• Severe Winter Storm / Nor’easter
• Tornadoes 

Earthquake



Nor ’East er (March 2018)

H A Z A R D

Storm s






Nor ’East er (January 2018)

Hur r icane Sandy (10/29-30/2012)
Predict ed High WL = 10.3 MLLW
Act ual High WL = 12.8 MLLW

Nor 'east er  Nem o (2/8-2/9/2013)
Predict ed High WL = 10.0 MLLW
Act ual High WL = 13.0 MLLW

Nor 'east er  Grayson (1/4-5/2018)
Predict ed High WL = 12.1 MLLW
Act ual WL = 15.2 MLLW

Max Surge:  4.5’
High Tide Surge:  2.5’

Max Surge:  3.9’
High Tide Surge:  3.0’

Max Surge:  3.1’
High Tide Surge:  3.1’

In Bost on, a st orm  t ide of  15.16’ was recorded which beat  t he record set  by t he Blizzard of  1978 (15.0’)   ~2”

SL has r isen 
~4.5”  in t he 40 
years since 
1978….so SLR is 
t he reason t he 
record was 
broken!!!

H A Z A R D

Sea  Leve l 
Rise



H A Z A R D

SLR
&
Storm s

Changing the return period of flooding

1.3’

500 yr → 50 yr
100 yr → 10 yr



H A Z A R D

Erosion



H A Z A R D

Erosion

Video by Eric Williams, Cape Cod Times

3/ 20126/20144/201710/2018


Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.





H A Z A R D

Erosion
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Overview 
Presen ta t ion  
on  Science  
and 
Resources



215 pages



Source: Northeast Climate Adaptation 
Science  Center 

Source: Climate Science Special Report, 2017; 
NOAA NCEI nClimDiv; NOAA Ocean Service

Massachusetts Climate Change Projections 
M A R C H  2 0 1 8  



Massachusetts Climate Changes Projected by the 2090s |  Tem perat ure 7.2o F
Average  Annual



Data courtesy A. Karmalkar, Northeast 
Climate Adaptation Science Center. 
Figure by D. Brown

Source: Northeast Climate 
Adaptation Science Center, 
ResilientMA.org, accessed 2018.

More Warm Winter Days, 
Less Heating Demand 

More Warm Summer Days, 
More Cooling Demand

Massachusetts Climate Changes Projected by the 2090s |  Tem perat ure 7.2o F
Average  Annual

34
Annual



Data courtesy Northeast Climate Adaptation Science Center

Massachusetts Climate Changes Projected by the 2090s |  SLR 4 t o 10.2 feet
Rela tive  to  m ean  sea  leve l in  2000



Massachusetts Climate Changes Projected by the 2090s |  SLR 4 t o 10.2 feet
Rela tive  to  m ean  sea  leve l in  2000



1952
1954

Land-use  Change  |  Populat ion 4.75x 1950s

CAROL:  65 dea ths, 
$15 m illion  in  crop  
dam age  ($461 
m illion  to ta l), 10,000 
houses dam aged



Massachusetts Climate Changes Projected by the 2090s |  Precipit at ion 2” 47%
Annual
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Sm all 
Team  
Exercise



Sm all Team  
Exercise

O V ERV I EW

 Introductions
 Identify Small Team Spokesperson
 Clarifying Questions

EX ERCI SE

1. Identify Top Community Hazards

2. Identify Community Features and Categorize as Vulnerability 
or Strength
 Infrastructure
 Societal
 Environmental

3. Identify Location and Ownership on Map/Matrix

1.

2.

3.



Coast al Erosion

Dam /Culver t  Failure

Drought

Ear t hquake

Ext rem e Tem perat ures

Fire (Urban & Wild)

Flood

High Winds

Hur r icane

Landslide

Nor ’east ers

Sea Level Rise

Severe Wint er  Weat her

Thunderst orm s

Tornados

Tsunam i

Identify Top 
Community 
Hazards

1.



Top 
Com m unity 
Haza rds

1.



I N FRA STRU CTU RE

e.g. Residential housing, 
schools, commercial 
buildings, roads, bridges, 
utilit ies…

Vulnerability Example: Main 
road floods during storms, 
blocking emergency response

Strength Example: Hurricane 
roof installed at school with 
improved sheltering capacity

SO CI ETA L

e.g. availability of health care 
services, access to food and 
water…

Vulnerability Example: Senior 
housing without back-up 
generators during heat waves

Strength Example: Faith-based 
and civic groups with hazard 
preparedness plans

EN V I RO N M EN TA L

e.g. Flood storage provided by 
wetlands, recreation, elevated 
property values…

Vulnerability Example: 
Beachfront development 
reducing protection provided 
by dunes

Strength Example: Oyster reefs 
and wetlands help reduce 
wave damage to property

Identify Community 
Features and 
Categorize as 
Vulnerability or 
Strength

2.



Com m unity 
Fea tu res

2.



Identify Location and 
Ownersh ip  of 
Com m unity Fea tures 
on  Map/Matrix

3.



Loca t ion  and 
Ownersh ip

3.





Sm all Team  
Exercise

O V ERV I EW

 Introductions
 Identify Small Team Spokesperson
 Clarifying questions

EX ERCI SE

1. Identify Top Community Hazards

2. Identify Vulnerabilit ies and Strengths of Community Features
 Infrastructure
 Societal
 Environmental

3. Identify Location and Ownership of Community Features 
on Map/Matrix

1.

2.

3.



Break



Sm all 
Team s 
Report  
Out



Sum m ary 
Discussion



Lunch!



Today’s
Agenda

12:45 Sm all Team  Exercise
 Discuss and Ident ify Act ions

1:45 Shor t  Break
1:50 Sm all Team  Exercise (cont inued)

 Ident ify Pr ior it y and Urgency of  Act ions
 Prepare for  Repor t  Out

2:30 Break  
2:45 Sm all Team s Repor t  on Top Act ions 
3:00 Sum m ary Discussion – Com pile Top Act ions
3:30 Wrap Up and Next  St eps

Adjourn!A f t e r n o o n



Sm all 
Team  
Exercise



Sm all Team  
Exercise

O V ERV I EW
 Identify Small Team Spokesperson
 Clarifying questions

EX ERCI SE

1. Identify Actions to Reduce Vulnerability or Reinforce Strengths

2. Assign Priority and Urgency of Each Action
 Infrastructure
 Societal
 Environmental

3. Identify Top 3 -4 Priority Actions

1.

2.

3.



Iden t ify 
Actions 

1.



Assign  
Priority and 
Urgency 

2.



Iden t ify Top 
Priority 
Actions

3.

*

*
*



Sm all Team  
Exercise

O V ERV I EW
 Identify Small Team Spokesperson
 Clarifying questions

EX ERCI SE

1. Identify Actions to Reduce Vulnerability or Reinforce Strengths

SHORT BREAK

1. Assign Priority and Urgency of Each Action
 Infrastructure
 Societal
 Environmental

2. Identify Top 3 -4 Priority Actions

1.

2.

3.



Break


Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.





Sm all Team s 
Report  Out 
on  Top 
Priority 
Actions



Sum m ary 
Discussion  –
Com pile  Top Actions



Wrap-up and Next  
Steps
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