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APPENDIX A 

List of Participants 



Appendix A: List of Participants

Town Administrator
All three Selectmen (Carolyne Van Tine, Chris Wider, Kevin Kalkut)
Fire Chief
Police Chief
Director of Public Works
Town Planner board members (5)
Facilities Director
King Philip Schools Facilities Director and Administrator
Conservation Commission Chair and Members (6)
Building Commissioner and wiring inspector 
Community Preservation Commissioner
Design Review Board Manager
Council on Aging Chair
Board of Health Chair and Agents (4)
School Committee member
Charles River Watershed Association Chair
Mass Audubon Wildlife Sanctuary Director

Town Department/ Role
Richard McCarthy Town Planner - Core Team
Barry Lariviere DPW Director - Core Team
Koren Kanadian Norfolk Police
Doug Williams Mass Audubon
Blyth Robinson Town Administrator

Peter Diamond
Norfolk Wiring Inspector/Community 
Preservation Committee

Matt Hafner Facilities Director
Bob Bullock Building Commissioner
Joe Zahner King Philip Facilities
Julie Wood Charles River Watershed Association
Betsy Fijol Board of Health
Doug Johnston Norfolk Fire Department

Title
Paul Smith, PE Project Manager (Lead Facilitator)

GIS Analyst (Facilitator)
Engineer (Facilitator)

CRB Workshop Invite List

Facilitation Team - BETA Group

Jared Linares, PE

Name

Joe McGuire

Name
CRB Workshop Attendees



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

APPENDIX B 

Norfolk CRB Workshop Presentation 



Municipal 
Vulnerability
Program (MVP)
Norfolk, MA

March 11th, 2020



Welcome and Introductions

�ƒPaul Smith, Senior Project Manager, BETA Group, Inc.
�ƒJared Linhares, Project Engineer, BETA Group, Inc.
�ƒJoe McGuire, GIS Analyst, BETA Group, Inc.



�ƒProgram Overview
�ƒWorkshop Overview
�ƒScience and Resources Information
�ƒ Introduction to Small Team Exercise #1
�ƒReporting Small Team Findings #1
�ƒSmall Team Exercise #2
�ƒReporting Small Team Findings #2
�ƒSummary Discussion

Municipal Vulnerability Program Agenda



Program Overview



Program Overview



Program Overview



Nature Based Solutions



Nature Based Solutions



Massachusetts Observed Climate Changes



Massachusetts Projected Climate Changes
Change in # of Days above 90°F �t 2050 Scenarios



Massachusetts Projected Climate Changes
Change in # of Days above 90°F �t 2090 Scenarios



Massachusetts Projected Climate Changes
Change in # of Days below 32°F �t 2050 Scenarios



Massachusetts Projected Climate Changes
Change in # of Days below 32°F �t 2090 Scenarios



Massachusetts Projected Climate Changes
Change in Inches of Precipitation�t 2050 Scenarios



Massachusetts Projected Climate Changes
Change in Inches of Precipitation�t 2090 Scenarios



Massachusetts Projected Climate Changes
Variable Observed Value

(1971-2000 average)
Change by 2050s Change by 2090s

Annual average temperature 47.5 °F Increase by 2.8-6.2 °F Increase by 3.8-10.8 °F

Days per year with Temp  > 90°F 5 days Increase by 7-26 days Increase by 10-63 days

Days per year with Temp < 32°F 146 days Decrease by 19-40 days Decrease by 24-64 days

Total Precipitation per year 47 inches Increase by 0.9-6 inches Increase by 1.2-7.3 inches

Number of days with precip > 1 in 7 days Increase by 0-3 days Increase by 1-4 days 



Impacts from Climate Change

Increasing Temperatures

�ƒ Increase in heat-related illnesses

�ƒHigher ozone levels and poorer air quality

�ƒChanges to growing seasons

�ƒAlgal blooms become larger and more frequent

�ƒNative species may decline and invasive species move in

�ƒWarmer winters contribute to increase in vector-borne 
diseases (Lyme, EEE West Nile)

�ƒLarger demands on energy systems

�ƒPeaks in power demand during hot summer days can 
cause outages



Impacts from Climate Change
Increased Precipitation and Downpour Intensity

�ƒ Increased risk of flooding

�ƒRoadway ponding hazards and closures

�ƒDamage to roadways and infrastructure

�ƒBasement flooding

�ƒ Increase potential for toxic mold build-up

�ƒWater quality impacts

�ƒMore frequent large rain events degrade habitat and 
carry soils and nutrients to lakes and waterways 
(elevated risk for swimming, fishing, drinking)

�ƒ Impact on agriculture and natural ecosystems



Impacts from Climate Change

Changes to Rain and Snow Patterns

�ƒReduced snow cover

�ƒ Impacts to habitats and species

�ƒPotential increase in drought events 

�ƒLocal water supply shortages

�ƒExtreme weather 

�ƒSafety risks 

�ƒPublic service disruptions

�ƒPower outages

�ƒ Infrastructure sustains more wear and tear



Workshop Overview

�ƒCharacterize Hazards
�ƒ Identify Community Vulnerabilities and Strengths
�ƒ Identify and Prioritize Community Actions
�ƒDetermine the Overall Priority Actions
�ƒDevelop Comprehensive Summary Products



Workshop Overview



Characterize Hazards



Hazard Characterization 
�ƒ Inland Flooding
�ƒTsunami
�ƒSevere Winter Storm
�ƒDrought
�ƒExtreme Temperatures
�ƒTornadoes
�ƒLandslide

�ƒWildfires
�ƒCoastal Flooding
�ƒ Invasive Species
�ƒEarthquakes
�ƒCoastal Erosion
�ƒHurricanes/Tropical Storms
�ƒOther Severe Weather (strong 

wind, extreme precipitation)



Identify Community Vulnerabilities and Strengths



Develop and Prioritize Actions



Example Actions



Wrap-up

�ƒDiscuss actions and priorities
�ƒConsensus on top five priority actions
�ƒQuestions?
�ƒNext Steps
�ƒWrap-up



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

APPENDIX C 

Workshop Handouts 
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Norfolk Municipal Vulnerability Preparedness (MVP) Program Workshop 

 DEMOGRAPHIC DATA1 

 
Parameter Breakdown 

Total Area 15.2 square miles 

% of Land Use 
Residential = 80% 
Business/Commercial = 7% 
State/Not for Profit (Audubon) = 13% 

Population 11,900 

Age 

0-17 = 26% 
18-24 = 5% 
25-44 = 37% 
45-64 = 26% 
65+ = 6% 

% Below Poverty Line 2% 

Race 

Asian = 1% 
Black = 6% 
White = 88% 
Other = 5% 

Ethnicity 
Hispanic = 6% 
Not Hispanic = 94% 

Environmental Justice 0% 

% Population Over 65 Living Alone 4.5% 

Asthma Emergency Visits 21 (age-adjusted rate per 10,000 people) 

Pediatric Asthma Prevalence 7.3% of all children enrolled in grades K-8 

 

 
1 Source:  MA Dept of Public Health, 2018.  MA Environmental Public Health Tracking Community Profile for Norfolk. 
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Norfolk Municipal Vulnerability Preparedness (MVP) Program Workshop 

 CHARLES RIVER BASIN CLIMATE CHANGE PROJECTIONS 
(TEMPERATURE)1 

SUMMARY OF MODELING RESULTS 

�x By 2050, average temperatures could increase by 10%. By 2090, average temperatures could 
increase by 19%. 

�x Number of days with temperatures +90 °F could increase by 4 times as today by 2050. By 2090, 
there could be 8 times as many +90 °F than today. 

�x Number of days with temperatures below freezing could drop by almost 22% by 2050 and 
almost 40% by 2090. 

�x Less energy is expected to be spent on heating in the winter, but more energy is expected to be 
spent on cooling in the summer. 

TEMPERATURE PROJECTIONS 

Variable 
Baseline  

(1971-2000) 
Mid-Century  

(2050s) 
End of Century  

(2090s) 
Average Annual 
Temperature (°F) 

49.38 53.69 �t 54.54 54.30 �t 58.55 

Maximum Annual 
Temperature (°F) 

60.08 63.86 �t 65.11 64.91 �t 69.01 

Minimum Annual 
Temperature (°F) 

38.68 42.56 �t 44.00 43.68 �t 48.16 

Annual Days with Max 
Temp over 90°F 

8.95 29.62 �t 38.54 33.83 �t 71.16 

Annual Days with Min 
Temp below 32°F 

136.36 113.13 �t 105.44 104.54 �t 81.52 

Annual Heating 
Degree-Days  
(Base 65°F) 

6,328 5,375 �t 5,106 5,058 �t 4,316 

Annual Cooling  
Degree-Days  
(Base 65°F) 

608 1,055 �t 1,255 1,188 �t 1,878 

Annual Growing 
Degree-Days 

2,651 3,426 �t 3,751 3,620 �t 4,668 

 

 
1 Source:  Northeast Climate Science Center, 2018.  Massachusetts Climate Change Projections.  University of MA Amherst.  Published by MA 
Executive Office of Energy and Environmental Affairs.  Available at:   
http://resilientma.org/data/datamajor-river-basins.   
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Norfolk Municipal Vulnerability Preparedness (MVP) Program Workshop 

CHARLES RIVER BASIN CLIMATE CHANGE PROJECTIONS 
(PRECIPITATION)1 

 

SUMMARY OF MODELING RESULTS 

�x Average annual precipitation could increase almost 8% by 2050s and 9% by 2090s. 

�x Greatest increase in precipitation will occur during winter months. 

�x Greatest increase in consecutive dry days will occur during fall months.  
 

PRECIPITATION PROJECTIONS 

Climate Parameter 
Baseline  

(1971-2000) 
Mid-Century  

(2050s) 
End of Century  

(2090s) 
Annual Precipitation  

(inches) 
46.55 49.90 �t 50.17 50.43 �t 50.80 

Winter Precipitation  
(inches) 

11.73 12.46 �t 12.86 13.27 �t 14.19 

Spring Precipitation  
(inches) 

11.71 12.58 �t 13.25 12.67 �t 13.83 

Summer Precipitation  
(inches) 

10.90 11.49 �t 11.90 11.13 �t 11.95 

Fall Precipitation  
(inches) 

12.24 12.72 �t 12.87 12.29 �t 12.31 

Annual Days with 
Precipitation  
over 1 inch 

7.69 9.23 �t 9.68 9.51 �t 10.22 

Annual Days with 
Precipitation  
over 2 inches 

0.80 1.07 �t 1.10 1.10 �t 1.17 

Annual Days with 
Precipitation  
over 4 inches 

0.04 0.09 0.06 �t 0.10 

Annual Consecutive  
Dry Days 

16.92 17.93 �t 17.99 17.14 �t 18.55 

 

 
1 Source:  Northeast Climate Science Center, 2018.  Massachusetts Climate Change Projections.  University of MA Amherst.  Published by MA 
Executive Office of Energy and Environmental Affairs.  Available at:   
http://resilientma.org/data/datamajor-river-basins.   
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Norfolk Municipal Vulnerability Preparedness (MVP) Program Workshop 

 EXAMPLES OF STRENGTH AND VULNERABILITIES1 
INFRASTRUCTURE  

Examples of Vulnerabilities:  

�x Main road floods during storms, blocking emergency response.  
�x Power outages during heat waves lead to health concerns.  
�x Wildfire and high winds resulting in supply chain interruptions.  
�x Sewer pump stations become submerged and inoperable.  
�x Compromised rail system due to heat-related warping of tracks.  

Examples of Strengths:  

�x Critical road elevated and passable by emergency management  
�x Hurricane roof installed at school with improved sheltering capacity.  
�x Hardened utility lines reduce outages due to ice storms.  
�x Undersized culvert replaced to reduce flooding in key intersection.  
�x Improvement to communication systems during extreme weather.  

SOCIETAL  

Examples of Vulnerabilities:  

�x Senior housing without backup generators during heat waves.  
�x Residents without access to transportation during hurricane evacuation.  
�x Household contamination and sewage mobilization during flooding.  
�x Limited areas of refuge in elementary schools during tornados.  

Examples of Strengths:  

�x Reliable communications protocols across departments for all employees.  
�x �^�E���]�P�Z���}�Œ-helping-�v���]�P�Z���}�Œ�_���‰�Œ�}�P�Œ���u�����o�]�P�v�������Á�]�š�Z�����u���Œ�P���v���Ç���}�‰���Œ���š�]�}�v�•�X�� 
�x Well-supported volunteer organizations (fire, ambulance, CERTs).  
�x Faith-based and civic groups with hazard preparedness plans.  

ENVIRONMENTAL  

Examples of Vulnerabilities:  

�x Proliferation of subdivisions in wildfire and flood prone areas.  
�x Lack of urban tree canopy increasing heat island effect.  

Examples of Strengths:  

�x Forested watersheds maintain drinking water supply during droughts.  
�x Native, vegetated slopes remain stable after intense 24hr rain events.  
�x Floodplains provide stormwater storage and downstream flood reduction. 

 
1 Source:  Community Resilience Building Workshop Guide, communityresiliencebuilding.com 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

APPENDIX D 

Workshop Matrices and Maps 






















