
Municipal Vulnerability 
Preparedness Workshop
TOW N  O F  H A R W I C H     
J A N UA R Y  3 1 ,  2 0 2 0



8:30 Introductions, Workshop Overview, and MVP Program 
Background – Chloe Schaefer

9:00 Science, Climate Projections, Resources – Greg Berman

10:00 Break

10:15 Small Team Exercise
 Team Orientation
 Discuss and Identify Priority Hazards
 Identify Vulnerable Features and Strengths
 Prepare for Report-out

11:45 Teams Report on Hazards, Vulnerabilities, Strengths 

12:30 Lunch!

Today’s
Agenda

M o r n i n g



Today’s
Agenda

1:00 What’s Next for MVP – Shannon Hulst 

1:15 Small Team Exercise
 Discuss and Identify Actions
 Identify Priority and Urgency of Actions
 Prepare for Report Out

2:45 Break 

3:00 Small Teams Report on Top Actions 

3:30 Dot Exercise

3:45 Compile Top Actions & Wrap Up

4:30 AdjournA f t e r n o o n



Project 
Team

M V P  P R O V I D E R  |  C A P E  C O D  C O M M I S S I O N
 Martha Hevenor - Planner II
 Heather McElroy - Natural Resources Manager
 Erin Perry - Deputy Director
 Anne Reynolds - GIS Director
 Chloe Schaefer - Chief Planner

M V P  P R O V I D E R  |  C O O P E R AT I V E  E X T E N S I O N

 Greg Berman - Coastal Processes Specialist, Woods Hole Sea Grant/
Cape Cod Cooperative Extension

 Shannon Hulst - Deputy Director, Cape Cod Cooperative 
Extension and Floodplain Specialist & CRS Coordinator, Woods Hole Sea 
Grant/Cape Cod Cooperative Extension

T O W N  P R O J E C T  M A N A G E R  
 Charleen Greenhalgh - Town Planner



MVP 
Program 
Background



EXECUTIVE ORDER 569, 9.16.16
A n  I n t e g r a t e d  C l i m a t e  C h a n g e  S t r a t e g y  f o r  t h e  C o m m o n w e a l t h

 Reducing greenhouse gas emissions 
to combat climate change

 Preparing for the impacts of climate 
change
 State Adaptation Plan
 Agency Vulnerability Assessments
 Municipal Support
 Climate Coordinators



ENVIRONMENTAL BOND BILL, 8.21.18

 $2.4 billion bond bill

 $500 million for 
responding to and 
preparing for climate 
impacts

 $75 million for MVP 
planning and action 
grants



MASSACHUSETTS STATE HAZARD MITIGATION 
AND CLIMATE ADAPTATION PLAN

 www.resilientma.com

 INTEGRATED PLAN: First in the nation 
Climate Adaptation and Hazard 
Mitigation Plan

 MAINSTREAMING CLIMATE CHANGE: 
Incorporating climate change into 
current planning, budgeting, and 
policy frameworks

http://www.resilientma.com/


Municipal 
Vulnerability 
Preparedness 
(MVP) 
Program

 A STATE AND LOCAL PARTNERSHIP to build resilience to 
climate change by building capacity to respond to 
climate effects at the local level and pilot innovative 
adaptation practice

 Across the Commonwealth, CITIES AND TOWNS NEED 
FINANCIAL AND TECHNICAL RESOURCES to prepare their 
residents, businesses, and aging infrastructure

1. Engage 
community

2. Identify CC 
impacts and 

hazards

3. Complete 
assessment of 

vulnerabilities & 
strengths

4. Develop and 
prioritize 
actions

5. Take Action



 Employs local knowledge and buy-in

 Utilizes partnerships and leverages existing efforts

 Is based in best available climate projections and data

 Incorporates principles of nature-based solutions

 Demonstrates pilot potential and is proactive

 Reaches and responds to risks faced by environmental 
justice communities and vulnerable populations

Why nature-based 
solutions? 

Cost-effective

Protects water quality and 
quantity

Provides food and recreation 
opportunities 

Reduces erosion

Minimizes temperature 
increases associated with 

developed areas and climate 
change 

MVP PRINCIPLES
A  C O M M U N I T Y - L E D,  AC C E S S I B L E  P R O C E S S



MVP 
2017-2019

71% OF THE 
COMMONWEALTH/
249 COMMUNITIES

$17+ MILLION IN 
PLANNING AND 
ACTION GRANTS



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



39%

20%

3%

12%

8%

11%

Year-round Resident

Part-time Resident

Harwich  Homeowner

Harwich Home Renter

Employed in Harwich

Business Owner in Harwich

Other

7%

Other: Retail Store Manager  |  CCHC  |  Former Town of Yarmouth Water Superintendent, retired  |  Town Employee (3)  |  Victim of July 
tornado  |  School committee member  |  Municipal manager | ED of The Family Pantry of Cape Cod  |  Facilities manager with CC5 

Respondents 
are…

O N L I N E  S U R V E Y
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Respondents 
are…

O N L I N E  S U R V E Y

94% have 
experienced a weather 

related disaster 
while in Harwich

97% are extremely 
or somewhat concerned 
about the possibility of 

natural hazards or a 
changing climate 

impacting Harwich



Hazards 
Experienced

O N L I N E  S U R V E Y

Other: High winds  |  Impassible roadways  |  High groundwater level  |  None/does not apply (2)
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Hazards of 
Most 
Concern

O N L I N E  S U R V E Y

Other: High winds (2)  |  Nuclear threat from Pilgrim plant  |  Drinking water supply and quality (2)  |  Pollution of water (2) |   
lack of pollinators  |  High groundwater levels  |  Outbreak/infectious diseases
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Coastal Erosion

Dam/Culvert Failure

Drought

Earthquake

Extreme Temperatures

Fire (Urban & Wild)

Flood

High Winds

Hurricane

Landslide

Nor’easters

Sea Level Rise

Severe Winter Weather

Thunderstorms

Tornados

Tsunami

H A R W I C H  H A Z A R D  
M I T I G AT I O N  P L A N
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Science, 
Climate 
Projections, 
and Resources
Greg Berman, Coastal Processes 
Specialist

Woods Hole Sea Grant & Cape Cod 
Cooperative Extension



FROM STATE HAZARD MITIGATION PLAN

CHANGES IN PRECIPITATION 

 Inland Flooding

 Drought

 Landslide

SEA LEVEL RISE 

 Coastal Flooding

 Coastal Erosion

 Tsunami

Examples of 
Vulnerability/  
Hazards

RISING TEMPERATURES

 Average/Extreme Temperature 

 Wildfires 

 Invasive Species 

EXTREME WEATHER

 Hurricanes/Tropical Storms

 Severe Winter Storm / Nor’easter

 Tornadoes 

EARTHQUAKE



Nor’Easter (January 2018)

Hurricane Sandy (10/29-30/2012)
Predicted High WL = 10.3 MLLW
Actual High WL = 12.8 MLLW

Nor'easter Nemo (2/8-2/9/2013)
Predicted High WL = 10.0 MLLW
Actual High WL = 13.0 MLLW

Nor'easter Grayson (1/4-5/2018)
Predicted High WL = 12.1 MLLW
Actual 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 Boston, a storm tide of 15.16’ was recorded which beat the record set by the Blizzard of 1978 (15.0’)   ~2”

SL has risen 
~4.5” in the 40 
years since 
1978….so SLR is 
the reason the 
record was 
broken!!!

H A Z A R D

Sea Level 
Rise



Nor’Easter (March 2018)

H A Z A R D

Storms



H A Z A R D

SLR
&
Storms

Changing the return period of flooding
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H A Z A R D

SLR
&
Storms



H A Z A R D

Erosion ErosionAccretion Dynamic Equilibrium

It’s all sediment transport!
What is Erosion???

..... just more leaving than coming in



Overview of 
Data and 
Maps



Overview 
Presentation 
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 | Temperature 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 | Temperature 7.2o F
Average Annual

34
Annual



Data courtesy Northeast Climate Adaptation Science Center

Massachusetts Climate Changes Projected by the 2090s | SLR 4 to 10.2 feet
Relative to mean sea level in 2000
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Massachusetts Climate Changes Projected by the 2090s | SLR 4 to 10.2 feet
Relative to mean sea level in 2000





Massachusetts Climate Changes Projected by the 2090s | SLR 4 to 10.2 feet
Relative to mean sea level in 2000

Video from 
https://www.a
pcc.org/videos
/index.html , 
Video 3: Sea 
Level Rise: 
Changing 
Cape Cod's 
Groundwater

https://www.apcc.org/videos/index.html


1954

Land-use Change | Population 4.75x 1950s

CAROL:  65 deaths, 
$15 million in crop 
damage ($461 
million total), 10,000 
houses damaged

1952
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Massachusetts Climate Changes Projected by the 2090s | Increased dry days



Massachusetts Climate Changes Projected by the 2090s | Increased dry days



Massachusetts Climate Changes Projected by the 2090s | Increased dry days



Massachusetts Climate Changes Projected by the 2090s | Increased dry days

Bells Neck - 2016



H A Z A R D

High 
Winds

Tornado

Hurricane

Nor’Easter
70-100 mph for max typical 

Image from BostonGlobe



H A Z A R D

High 
Winds

http://www.tornadohistoryproject.com/tornado/Massachusetts/map

1968, f0, i0

1977, f0, i2

1951, f0, i0

http://www.tornadohistoryproject.com/tornado/Massachusetts/map


Small 
Team 
Exercise



Small Team 
Exercise

G E T T I N G  S TA R T E D

 Introductions

 Identify Small Team Spokesperson

 Clarifying Questions

E X E R C I S E

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.
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Flood

High Winds

Hurricane

Landslide

Nor’easters

Sea Level Rise

Severe Winter Weather
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Tsunami

H A R W I C H  H A Z A R D  
M I T I G AT I O N  P L A N

Identify Top 
Community 
Hazards

1.



Top 
Community 
Hazards

1.



Identify Community 
Features and 
Categorize as 
Vulnerability or 
Strength

2.



Community 
Features

2.



Location and 
Ownership

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

3.
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Small Teams 
Report Out



Lunch!



Today’s
Agenda

1:00 What’s Next for MVP – Shannon Hulst 

1:15 Small Team Exercise
 Discuss and Identify Actions
 Identify Priority and Urgency of Actions
 Prepare for Report Out

2:45 Break 

3:00 Small Teams Report on Top Actions 

3:30 Dot Exercise

3:45 Compile Top Actions & Wrap Up

4:30 AdjournA f t e r n o o n



What’s Next for 
MVP?
Shannon Hulst, Floodplain Specialist & CRS Coordinator, 
Woods Hole Sea Grant/Cape Cod Cooperative Extension
Deputy Director, Cape Cod Cooperative Extension



Sources of 
Available 
Grants

Municipal Vulnerability Preparedness (MVP) Program

 Coastal Zone Management (CZM) Program’s Coastal Resilience 
Grant Program

 FEMA’s Hazard Mitigation Grant Program

 Others



MVP Action 
Grants

 Detailed Vulnerability and Risks Assessment Further Planning
 Community outreach and education 
 Local Bylaws, Ordinances, Plans, and Other Management Measures 
 Redesigns and Retrofits
 Energy Resilience Strategies
 Chemical Safety and Climate Vulnerabilities
 Nature-Based Flood Protection, Drought Prevention, Water Quality, 

and Water Infiltration Techniques
 Nature-Based Infrastructure and Technology Solutions to Reduce 

Vulnerability to Extreme Heat and Poor Air Quality
 Nature-Based Solutions to Reduce Vulnerability to Climate Change 

Impacts
 Acquisition of land to achieve a resiliency objective
 Ecological Restoration and Habitat Management to Increase Resiliency
 Subsidized Low Income Housing Resilience Strategies
 Mosquito Control Districts



MVP Action 
Grants

PROPOSALS SHOULD ADDRESS STAGES

 Planning, feasibility assessment, and siting

 Design

 Permitting

 Construction, installation, and monitoring

Consider the timeframe of the grant !!!



MVP Action 
Grant 
Details  One-year timeframe

 $25,000 - $2,000,000 for single towns

 Up to $5,000,000 for regional projects

Must be used to advance priority adaptation actions 
identified in MVP reports

 25% match



MVP Action 
Grant 
Examples

 Adams - Assessment and Conceptual Design for 
Adaptation and Resiliency

 Arlington – Mill Brook Corridor Flood Management 
Demonstration Project

 Belchertown - Town-Wide Road Stream Crossing 
Assessment and Climate Change Adaptation 

 Boston - Climate Ready Zoning and Design 
Guidelines

 Charlton & Spencer - Integrated Water 
Infrastructure Vulnerability Assessment and 
Resiliency

 Deerfield - Culvert Redesign and Retrofit and Bylaw 
Update

 Essex - Living Shoreline Feasibility Study for Essex 
Bay

 Gloucester - Watershed and Water Supply 
Vulnerability, Risk Assessment and Management

 Holden - Water-Sewer Infrastructure Green 
Emergency Power Study

 Medford - Drainage Model and Conceptual 
Strategies to Reduce Future Flooding

 Medford - Open Space Plan Update

 Mendon - Integration of Low Impact Development 
Standards into Local Bylaws Regulations

 Montague - City Road Flooding Protection Project-
Design and Permitting

 Natick - Tree Planting Plan to Mitigate Heat Islands 
and Reduce Runoff

 Newbury - Assessing Storm Energy Reduction by the 
Vegetated Salt Marsh Platform

 Newburyport - Wastewater Treatment Plant Climate 
Resilience

 Northampton - Nature-Based Flood Protection to 
Reduce Vulnerabilities

 Salem - Sanitary Sewer Trunk Line Relocation 
Assessment

 Sandwich - Climate Change Vulnerability 
Assessment-Adaptation Planning

 Weymouth - Fort Point Road Coastal Infrastructure 
Resilience Project

 Winthrop - Ingleside Park Feasibility Study and 
Permitting



CZM’s 
Coastal 
Resilience 
Grant 
Program

 Vulnerability and Risk Assessment

 Public Education and Communication

 Local Bylaws, Adaptation Plans, and Other Management 
Measures

 Redesigns and Retrofits

 Natural Storm-Damage Protection Techniques



MVP vs CZM

MVP

 All climate-related issues
Multiple opportunities 

throughout the year
 $25K - $2 million
 25% match
 If it fits CZM, apply to both 

programs

CZM

 Coastal only
 Opens once a year 

(Spring)
 Up to $750,000
 25% match
 If it fits MVP, apply to both 

programs



FEMA’s 
Hazard 
Mitigation 
Grant 
Program

 Storm-water upgrades

 Drainage and culvert improvements

 Property acquisition

 Slope stabilization

 Infrastructure protection

 Structure elevations

 Hazard Planning

*Available only After Federally Declared Disaster
"...not intended to fund repair, replacement, or deferred maintenance activities."

Hazard Mitigation Grant Program (HMGP)*
Pre-Disaster Mitigation Grant (PDM)
Flood Mitigation Assistance Grant (FMA)
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Exercise



Small Team 
Exercise

G E T T I N G  S TA R T E D
 Identify Small Team Spokesperson
 Clarifying questions

E X E R C I S E

1. Identify Actions to Reduce Vulnerability or Reinforce 
Strengths

2. Assign Priority and Urgency of Each Action
 Infrastructure

 Societal

 Environmental

3. Identify Top 5 Priority Actions

1.

2.

3.



Identify 
Actions 

1.



Assign 
Priority and 
Urgency 

2.



Identify Top 
Priority 
Actions

3.

*

*
*

*

*



Small Team 
Exercise

G E T T I N G  S TA R T E D
 Identify Small Team Spokesperson
 Clarifying questions

E X E R C I S E

1. Identify Actions to Reduce Vulnerability or Reinforce 
Strengths

2. Assign Priority and Urgency of Each Action
 Infrastructure

 Societal

 Environmental

3. Identify Top 5 Priority Actions

1.

2.

3.



Break



Small Teams 
Report Out
Top Priority Actions



Selecting 
Priorities: Dot 
Exercise



Compile Top 
Actions & 
Wrap Up
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