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Town of Wareham 
Community Resilience Building Workshop 

Summary of Findings 

Overview: 
The need for municipalities, local and regional planning organizations, states, and federal agencies to 
increase resilience and adapt to extreme weather events and natural hazards has become strikingly 
evident among coastal Massachusetts communities. Recent events, such as the successive March 2018 
nor’easters the brought serious wind damage and flooding to the area, have reinforced this urgency and 
sparked communities like the Town of Wareham to proactively plan for and mitigate potential risks to 
the Town through a community driven process. Once implemented, resilience building actions 
developed through this process will reduce the vulnerability of Wareham’s citizens, infrastructure, and 
ecosystems, and serve as a model for communities across the Buzzards Bay area, Massachusetts and the 
Nation.  
 
In the winter of 2017-18, with funding from the Executive Office of Energy and Environmental Affairs 
Massachusetts Municipal Vulnerability Preparedness (MVP) Program, Wareham’s Planning Department 
contracted with the Woods Hole Group and Stantec to implement the Community Resilience Building 
process. A municipal-based core team was established to organize and implement an 8-hour Community 
Resilience Building (CRB) Workshop on May 3, 2018. The goal of this effort was to engage community 
stakeholders to facilitate the education, planning, and implementation of priority adaptation actions. 
The list of workshop invitees and workshop content was guided by input from an interdisciplinary 
working group comprised of Town staff and consultants from Woods Hole Group and Stantec. The 
Workshop’s central objectives were to: 
 

• Define top local natural and climate-related hazards of concern; 
• Identify existing and future strengths and vulnerabilities; 
• Develop prioritized actions for the Community; 
• Identify immediate opportunities to collaboratively advance actions to increase resilience. 
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Figure 1: Small group participants discuss vulnerable features along the Wareham coast. 

Twenty-one (21) participants from town departments/committees/boards, community organizations, 
and local businesses attended the workshop, which employed a community-driven workshop process 
following the CRB framework (www. CommunityResilienceBuilding.com). The CRB’s Risk Matrix format, 
large-scale maps of Town (Appendix A & B), and various datasets on natural hazards (Appendix C & D) 
were integrated into the workshop process to provide both decision support and risk visualization for 
workshop participants. The workshop included a combination of large group presentations and small 
group discussions. The large group presentations were provided to outline the workshop process/goals, 
present relevant hazard and community data, share example actions, and provide an update on local 
planning efforts and non-profit initiatives. The small group discussions offered participants an 
opportunity to work together in teams of 7 people (each with different roles, responsibilities and 
expertise) to foster an exchange of ideas and perspectives. The first small group discussion focused on 
identifying infrastructural, societal, and environmental features within the Town, along with 
corresponding ownership. The afternoon small group discussion focused on prioritizing features, 
developing resilience building actions, designating priorities and timelines for each of the action, and 
determining the top actions for each group.  After each small group discussion, spokespersons from the 
small groups then reported their findings back to the larger group.  
 
This workshop process, rich with information, local experience, and dialogue from the participants 
produced the findings detailed in this summary report. This report provides an overview of the top 
hazards, current concerns and challenges, current strengths and vulnerabilities, and recommends 
actions to improve Wareham’s resilience to natural and climate-related hazards today and in the future.  
  
Workshop participants and other interested stakeholders are encouraged to provide comments, 
corrections, and updates on the summary of findings described in this report. The Town of Wareham’s 
ongoing community resilience will benefit from the participation of all those concerned.   
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Figure 2: The Green Group included the Planning Department, the Massachusetts Office of Coastal Zone Management, the 
Water Department, the Harbor Master & emergency responders. 

Top Hazards and Vulnerable Areas  
Prior to the CRB Workshop in May 2018, invited workshop participants were asked to identify the top 
natural hazards for the Town of Wareham were selected from the list of hazards discussed in the 
Massachusetts State Hazard Mitigation Plan as part of a pre-workshop online survey. Major storms, such 
as nor’easters, snowstorms, hurricanes and tropical storms were identified as the hazards of greatest 
concern. High winds and the widespread damage they can cause through downed trees, power outages, 
washed up marine debris and damaged structures were also identified as a top hazard for the Town. 
Coastal flooding from intense storms and coastal storm surge, presently and in the future as 
exacerbated by sea-level rise, was also highlighted as major concern by the survey respondents.   

Top Hazards 
• Nor’easters & Snow Storms 
• Hurricanes & Tropical Storms 
• High Winds 
• Coastal Flooding 
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Vulnerable Areas 
Neighborhoods: Wareham business district (Main Street), Onset Village, Oakdale Neighborhood 
 
Populations: Concentrations of elderly residences (nursing homes and residents living at home), low 
income housing and low income neighborhoods (especially the 17 trailer parks throughout Town, 
which also contain a large elderly population), homeless populations, seasonal residents, visitors 
and tourists, younger populations (especially elementary and high school children commuting to 
school). 
 
Ecosystems: Coastal Beaches (Little Harbor, Swifts Beach, Onset Beach, Pinehurst), islands (Onset 
Island, Wickets Island), salt marshes (especially Weweantic River and Briarwood), eelgrass beds, 
shellfish habitat, cranberry bogs, large areas of forest (pine barrens) 
 
Transportation: Marinas, roads blocked by wind-blown trees, regional bridges 
 
Infrastructure: Bridges (Narrows Bridge, Stone Bridge on Onset Ave., “Dummy Bridge” on Main Ave., 
Ferring Hill Bridge), Cranberry Highway, septic systems, wastewater pollution control facility and 
various pump stations (East Blvd., Narrows, and Crosset Narrows pump stations), overhead 
electricity and utility wires, cell phone towers, dams (Parker Mills Dam, Mill Pond Dam, Tremont 
Dam, Tremont Nail Dam) 
 
Facilities: Schools, nursing homes, churches, Tobey hospital, grocery stores, Rosebrook Dialysis 
Center, Main Street Fire Station, Tremont Nail 

 

 

Figure 3: Cranberry Highway. 
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Current Concerns and Challenges Presented by Hazards 
The Town of Wareham has many concerns and faces multiple challenges related to the impacts of 
natural hazards. In recent years, Wareham has experienced a series of highly disruptive and damaging 
weather events, including three successive nor’easters in March 2018, and >4 inches of rain that fell on 
a single day in July 2017. The damage from recent nor’easters included significant coastal flooding and 
erosion due to heavy surf and storm surge, and damaged structures and blocked roadways as a result of 
downed trees due to high winds. The frequency of these storms in March 2018 exacerbated the impacts, 
as the Town was still recovering from the 
last storm when the next one arrived. The 
magnitude and severity of the impacts of 
these storms produced a heightened level 
of awareness in Town and provided 
additional motivation to comprehensively 
improve resilience and reduce local 
vulnerabilities to natural hazards.  
 
This series of extreme weather events 
highlighted that impacts from hazards are 
felt differently across the Town from the 
low-lying coastal areas to the forested 
uplands to the more developed downtown 
area. The southern parts of Wareham 
border Buzzards Bay and are exposed to damage from coastal flooding, coastal erosion and storm surge. 
The forested inland areas experience the effects of tree damage from wind, snow and ice, and inland 
flooding along roads due to poor drainage. The combination of these issues presents a challenge to 
emergency preparedness and response, and requires comprehensive yet tailored actions for establishing 
mitigation priorities for different areas of Town.  
 
The workshop participants were generally in agreement that the Town of Wareham is experiencing 
more intense and frequent storms. The impacts, particularly during the series of March 2018 
nor’easters, affected the daily activities of every resident. Coastal areas are experiencing greater impact 
from major storms and increases in average tidal ranges are resulting in routine flooding events in 
certain low-lying places during lunar high tides. Additionally, there was a general concern that a long-
range plan needed to be developed for how to manage a few key bridges in Town, in the face of ongoing 
storm damage and sea-level rise, as well as how to upgrade the wastewater pollution control facility and 
its management to be able to adequately handle large inflow events.  
 

  

Figure 4: Boat storage facility on Cranberry Highway suffered irreparable 
damage from the March 2018 Storms. 
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Specific Categories of Concerns and Challenges 
 
Wastewater Pollution Control Facility 
The Town of Wareham’s Wastewater Pollution Control Facility serves 60% of the Town’s population, as 
well as two sections of the Buzzards Bay area of neighboring Bourne. During the last nor’easter the 
system almost overtopped its capacity (1.5 million gallons per day), likely due to many residents 
connecting sump pumps directly into the sewer system to drain flooded basements rather than 
discharging the excess flood waters out into their yard. There is also a general concern about the 
structural integrity of some of the aging infrastructure in certain areas around Town. Specific areas of 
concern due to flooded areas, inaccessible manholes and/or aging infrastructure (e.g., clay pipes) 
include (Swifts Beach, Pinehurst, North Boulevard, Point Independence, Indian Mound Beach, Parkwood 
and Briarwood). The increasing population, especially as more and more seasonal residences transition 
to year-round homes, will put even more demand on the system in the future. Along with rising sea 
level, groundwater is also expected to rise over time. This could result in greater groundwater 
infiltration to the wastewater system, and a further draw on the finite capacity of the facility.   
 
Evacuation Plan and Emergency Response 
Currently, there is no consolidated emergency operations center or comprehensive evacuation and 
response plan. An emergency operations center is currently in planning stages, under the Town’s new 
Emergency Medical Services Director. A designated location, with essential equipment, will assist the 
Community’s organization and response in the event of an emergency and increase their overall 
emergency management capability. The Donovan School currently acts as a temporary shelter for the 
community – however, certain populations (ex: elderly residents, low income residents with no personal 
transportation, etc.) in Town were also identified as concerns with respect to their ability to be 
evacuated and to access emergency shelter locations. Seventeen trailer parks exist throughout the 
Town, and the residents in those areas are often unwilling to evacuate. Nursing homes (e.g. Minot 
Avenue, Indian Neck Road, and Main Street) would likely need additional assistance if evacuations were 
necessary. Finally, participants raised the concern about how and where to evacuate tourists in the 
event of a summer emergency.  
 
Vulnerability of Road and Bridge Network 
One of the primary concerns expressed by participants was the vulnerability of the Town’s road 
network, specifically low-lying coastal roads and some of the bridges that cross over tidal rivers. These 
roadways and bridges are threatened by the increasing hazards presented by flooding, sea-level rise and 
coastal storm damage. Bridges, including Narrows Bridge, Stone Bridge, and the “Dummy Bridge” (i.e., 
Main Avenue Bridge in Onset) are regularly inundated during storm events and/or are repeatedly 
damaged by wave action and coastal erosion. Debris and sand are often washed up onto the roads and 
bridges, preventing travel as well as emergency management services from reaching impacted areas. 
Utilities that run along these roadways are also disrupted frequently. Low lying roads with poor 
drainage, such as portions of Cranberry Highway, were also identified as a concern. Workshop 
participants from all small working groups addressed these as important concerns.   
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Electrical Distribution Systems 
Electric service outages can be caused by a number of different types of natural hazards, but most 
recently the Town’s utility lines were impacted by high winds and heavy snow during the March 2018 
nor’easters. The power distribution system was cited as one of the most critical pieces of infrastructure 
in Town and can impact all residents regardless of where they live. As identified by workshop 
participants, elderly and trailer park residents are particularly at risk during electric service outages. 
Mature trees and overhanging limbs along roadways are a primary culprit because they can bring down 
power lines if they are toppled by high winds. Power interruptions due to storms can cause disruption to 
heating or cooling systems, as well as vital communication networks. Workshop participants identified 
the communications tower (and other public infrastructure) as needing a generator to avoid these 
disruptions to service.  
 
Flood Damage and Disruption 
Flooding, whether caused by coastal storm surge or excessive rainfall, presents a major threat to the 
Town’s infrastructure, facilities, neighborhoods, and individual homes and property. Recent flooding 
events have prompted participants to consider the future impact of coastal flooding events when 
exacerbated by sea-level rise. Of particular concern are the effects that coastal flooding has and will 
have on roads and coastal neighborhoods. These events inundate and isolate certain areas from the rest 
of Town and making it difficult for first responders and other services to access those areas during 
emergencies. In addition, several participants highlighted that hazardous materials stored at water front 
facilities (such as gas and oil storage at marinas and harbors,) could be dispersed into estuaries and 
drinking water resources by flood waters, creating a water pollution problem in addition to inundated 
areas. Part of downtown Wareham (Main St.) is also vulnerable to flooding during a major coastal storm 
event. Other major locations that experience flood damage and disruption are Onset village, the 
Parkwood neighborhood and other residential areas on peninsulas throughout Town. In addition to 
coastal flooding, sections of Town also experience disruptions due to flooded roads caused by excessive 
rainfall. Portions of Cranberry Highway actually flood regularly during “normal” rainfall events. 
 
Beach and Coastal Erosion 
Participants also identified ongoing erosion along Wareham’s coastline as a point of concern. Town 
beaches of particular concern include Little Harbor Beach, Swifts Beach, Onset Beach, and Pinehurst 
Beach, as well as Onset Island and Wickets Island. Wareham’s coastline is not only inherent to the 
character of the Town, but these beaches also provide valuable tourism and recreation benefits, vital 
habitat for wildlife, and provide the first line of defense against coastal storms, flooding, wave action 
and storm surge.  
 
Aging Dam Infrastructure 
There are more than 40 dams in the Town of Wareham, of which nine are classified as a “Significant” or 
“High” Hazard dam.  Workshop participants in all small group discussions raised concerns about the 
aging infrastructure of many of these dams, and the potential damage they would cause if they failed. 
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Because some dams are privately owned, municipal employees felt there was nothing they could do 
directly address the problem. Specific dams of concern include Park Mills Pond Dam, Tremont Dam, and 
Mill Pond Dam.  

Current Strengths and Assets 
As a result of Wareham’s recent experiences with extreme weather, the Town is well acquainted with its 
existing strengths. Reinforcing and expanding these supportive practices and assets will improve 
resilience against future storms, with greater frequencies and intensities. Additional planning will help 
the Town address anticipated increases in storm surge, sea-level rise, and precipitation.  

• The Town of Wareham has strong transportation corridors, including Interstate 495 and 195, 
and Route 25, as well as the railroad line with a station along Main Street, and a series of GATRA 
bus lines.  

• Responsive and committed Town leadership and staff are an important asset to Wareham, both 
in day-to-day operations, as well as during and immediately following a natural hazard or an 
emergency event. The communication and cooperation between departments was repeated 
cited as a major strength in Town.  In addition, many of the emergency responders and Town 
personnel have been Wareham residents their whole life and have a strong commitment to the 
effective management and protection of the Town and its residents.  

• Volunteerism and supportive social services provided by local churches and the YMCA were 
highlighted as important community assets. These services often provide vital support to elderly 
or vulnerable populations in Town, especially during a hazard. Local restaurants and business 
help feed emergency responders and sheltered residents during emergencies.  

• Salt marshes and beaches along Wareham’s coasts were recognized as an important buffer, 
offering the first line of defense against storms through storm surge attenuation and reduction 
of wave energy. Without these natural resources in place, the Town’s coastal and inland 
infrastructure and homes would suffer greater damage during storm events.  

• Key facilities in Town have proven to be important strengths. Tobey Hospital, for example, 
provides high-level medical service in Town, avoiding lengthy transport times to out-of-Town 
medical facilities. Additionally, schools, including the Donovan School, and the Multi-Service 
Center, which are centrally located and can function as emergency shelters, provides residents 
with vital amenities such as shelter, heat, and electricity during and following a hazard event. 
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Top Recommendations to Improve Resilience 
A common thread throughout the Workshop discussions was the recognition that the Town and 
residents need to be better prepared through longer-term, community-based, contingency planning 
across key areas of concern. This and additional core highlights are addressed below. The following were 
the top five actions selected by workshop participants.  

1. Develop a comprehensive emergency evacuation and response plan  
This plan would identify additional spaces to be utilized for shelters and establish them to 
ensure there’s enough space for everyone, as well as address how to evacuate the Town if 
necessary, including homeless, children at home alone, low-income, and elderly residents who 
may not be able to evacuate on their own. This effort would also include additional public 
outreach and education on hazard preparedness and climate change impacts. This outreach 
could include a webpage that shows the best evacuation route depending on where you live, as 
well as which points are likely to be flooded.  

 
2. Develop Incident Command Center and Relocate Main Street Fire Station Headquarters  

Command, control and communication are necessary for response to all events. Locating and 
constructing an Emergency Operations Center [EOC] or Incident Command Center [ICC] was 
considered one of the highest priority actions by workshop participants because of the need to 
strengthen coordination and communication between emergency response departments and 
agencies. The EOC/ICC would also facilitate public communication.  Development of an EOC/ICC 
could ultimately be coupled with the relocation of the Main Street Fire Station Headquarters. 
The Fire Station Headquarters is currently located in the 100-year floodplain and its vulnerability 
will only increase with sea-level rise and increasing storm frequencies and intensities.  
 

3. Install “quick connects” for Wastewater pump station redundancy 
Installing “quick connects” will allow the system to continue to move wastewater in the event 
that a pump station is unable to function due to storm conditions. The “quick connects” serve as 
a bypass to connect an auxiliary pipeline to the effluent force main. A portable pump is then 
connected to the bypass connection, allowing service to continue. The Town has already 
undergone initial planning for the implementation of this action.  
 

4. Conduct an Inflow/Infiltration Assessment for Sewer System 
In a March 2018 nor’easter, the wastewater system was overwhelmed with flow volume. There 
is therefore a need to better understand the potential volume of inflow and the amount of 
infiltration impacting the system, particularly during storm events. Results of the assessment 
could also identify ways to increase the capacity of the facility to adequately deal with times of 
high flow.  

 
5. Develop a beach management plan for nourishment 

All small working groups identified coastal beaches as an important environmental feature 
within the Town. Participants recognized while these systems are a strength for the Town as an 
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important buffer and vital economic resource, offering the first line of defense against storms 
through storm surge attenuation and reduction of wave energy, they are also vulnerable to 
ongoing erosion and storm impacts. A comprehensive beach management plan, with 
predetermined nourishment templates and designs, along with the appropriate associated 
permits acquired in advance of necessary nourishment projects, would allow the Town to 
respond to storm damage on the beaches immediately. The small working groups also discussed 
the implications of public vs. private beach ownership, and the need to prioritize and purchase 
key coastal properties to facilitate effective beach management.  
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In addition to the top five priority actions chosen by the workshop participants, the participants also 
developed a larger series of recommended actions, which they prioritized into “high”, “medium” and 
“low” priority actions:  
 
Other High Priority Actions: 

• Complete a flood risk assessment to identify municipal features vulnerable to flooding.  
• Develop an acquisition plan for purchasing properties for protecting salt marsh and to allow for 

salt marsh migration as sea level rises. Coastal land acquisition could also protect water quality 
by limiting future development.  

• Conduct a bridge and road vulnerability assessment. 
• Adopt zoning regulations to limit or restrict new construction in flood zones and other flood 

prone areas.  
• Establish a storm access route and public safety program for school accessibility. 
• Develop a public outreach strategy for climate change and hazard preparedness. 
• Identify existing and possible future shelter locations. 
• Install emergency generators in vital locations. 
• Confirm the ownership of Parker Mills Dam through legal process. 
• Create a MOA with local businesses and grocery stores for storm response planning. 
• Coordinate with community groups to develop a hazard mitigation educational program. 
• Implement a snow removal plan. 

Other Medium Priority Actions: 

• Develop a pre-disaster infrastructure response plan 
• Develop a disaster response plan for business districts. 
• Explore alternative options for water department treatment stations and wells in the case of salt 

water intrusion. 
• Update asset management plan to enhance structural integrity of roadways and other 

infrastructure.  
• Identify stakeholders and conduct an Environmental Impact Assessment to see how dams are 

affects associated water bodies. 

 
Other Low Priority Actions: 

• Develop a Capital Improvement Plan to retrofit or construct to withstand hazards in the future. 
• Create a reporting system for town employees and an educational component to the public 

regarding above ground electrical systems.  
• Create a land acquisition program for properties adjacent to beaches. 
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CRB Workshop Participants 
Below is a table of workshop participants. 

Name Department/Affiliation 
Ken Buckland Planning Department 
Jasmin Campos Planning Department 
Alan Slavin Board of Selectmen 
Peter Teitelbaum  Board of Selectmen 
Raymond Goodwin Onset Fire District 
David Evans Emergency Management Services 
David Pichette Conservation Department 
Kevin Bartsch Buzzards Bay National Estuary Program 
John Kelley Wareham Fire District 
Dave Janik Massachusetts CZM 
Jon Higgins GATRA 
Garry Buckminster Harbormaster 
Patrick McDonald Health Department 
John Gerard Police 
Dan LeFavor School Department 
Andy Reid Water Department 
James Andrews School Department 
John Walchek Police 
David Riquinha Building Commissioner 
Guy Campinha Water Pollution Control Facility 
Russ Kleekamp GHD 
 
Below is a table of additional entities that were invited but were unable to attend.  

Department/Affiliation Department/Affiliation 
Town Administrator Father Bill’s & MainSpring 
Municipal Maintenance Department Cape Cod Canal Regional Chamber of Commerce 
Conservation Commission Onset Bay Association (OBA) 
Planning Board Wareham Village Association 
Zoning Board of Appeals  Historical Commission 
Council on Aging Brit Realty 
Decas Cranberry Nemasket Kayak 
A.D. Makepeace State Representative 
Wareham Land Trust I-95 Visitors Center 
Buzzards Bay Coalition Gallery Consignment 

Recommended Citation 
Town of Wareham (2018) Community Resilience Building Workshop Summary of Findings. Coastal 
Resiliency Action Committee, the Woods Hole Group and Stantec. Wareham, Massachusetts. 
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CRB Workshop Project Team 
Town of Wareham: 
 Ken Buckland, Dir. of Planning & Community Development (Project Lead – Principal Contact) 
 Jasmin Campos, Planning Department (Core Team Member) 
 Guy Campinha, Director of the Wastewater Pollution Control Facility (Core Team Member)  

David Pichette, Conservation Agent (Core Team Member) 
Russ Kleekamp, GHD (Core Team Member) 
Matthew Underhill, GIS (Core Team Member) 

  
Woods Hole Group: 
 Elise Leduc (Lead Facilitator) 
 Brittany Hoffnagle (Small Group Facilitator) 
 
Stantec: 
 Hillary King (Small Group Facilitator) 

Amelia Casey (Small Group Facilitator) 
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Appendix A: Workshop Base Map 
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Appendix B: Participatory Mapping Results 
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Appendix C: Wareham Risk Maps Used During Workshop 
(Given as workshop handouts) 
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Appendix D: Massachusetts Updated Climate Projections  
(Given as workshop handouts) 
 
 



BUZZARDS BAY BASIN 

MUNICIPALITIES WITHIN BUZZARDS BAY BASIN: 
Acushnet, Bourne, Carver, Dartmouth, Fairhaven, Fall River, Freetown, Lakeville, Marion, 
Mattapoisett, Middleborough, New Bedford, Plymouth, Rochester, Wareham, Westport 

 

Many municipalities fall within more than one basin, so it is advised to use the climate 
projections for the basin that contains the majority of the land area of the municipality. 

 

 



BUZZARDS BAY BASIN 

Buzzards Bay Basin 
Observed 
Baseline 

1971-2000 
(°F) 

Projected Change in 
2030s (°F) 

Mid-Century 
 

Projected Change in 
2050s (°F) 

Projected Change in 
2070s (°F) 

End of Century 
 

Projected Change in 
2090s (°F) 

Average 
Temperature 

Annual 50.67 +1.93 to +3.63 +2.56 to +5.85 +2.96 to +8.49 +3.28 to +10.34 

Winter 31.25 +2.09 to +4.15 +2.77 to +6.44 +3.25 to +8.45 +3.63 to +9.82 

Spring 47.34 +1.90 to +3.56 +2.55 to +5.67 +2.78 to +7.59 +3.28 to +9.17 

Summer 70.11 +1.55 to +3.72 +2.05 to +6.13 +2.56 to +9.35 +3.13 to +11.24 

Fall 53.64 +1.95 to +4.08 +3.22 to +6.10 +2.98 to +8.72 +3.47 to +10.73 

Maximum 
Temperature 

Annual 59.52 +1.83  to +3.63 +2.38   to +5.78 +2.69  to +8.48 +3.03   to +10.19 
Winter 39.72 +1.78  to +4.00 +2.42   to +5.94 +2.86  to +7.81 +3.28    to +9.12 
Spring 56.27 +1.75   to +3.52 +2.23   to +5.41 +2.72   to +7.60 +3.15  to +9.07 
Summer 79.16 +1.45   to +3.61 +1.93   to +6.08 +2.45  to +9.33 +2.88   to +11.16 
Fall 62.57 +1.90   to +4.10 +3.00   to +6.17 +2.90   to +8.58 +3.26   to +10.85 

Minimum 
Temperature 

Annual 41.82 +2.03   to +3.70 +2.77   to +5.97 +3.24   to +8.50 +3.57   to +10.44 
Winter 22.78 +2.36   to +4.40 +3.10   to +6.94 +3.71   to +9.10 +4.03   to +10.52 
Spring 38.4 +1.94  to +3.72 +2.87   to +5.93 +2.84   to +7.78 +3.40   to +9.22 
Summer 61.05 +1.65  to +3.79 +2.16   to +6.18 +2.67   to +9.30 +3.37   to +11.31 
Fall 44.72 +1.98   to +4.26 +3.29   to +6.10 +3.09   to +8.75 +3.72   to +10.72 

 

 The Buzzards Bay basin is expected to experience increased average temperatures throughout 
the 21st century. Maximum and minimum temperatures are also expected to increase 
throughout the end of the century. These increased temperature trends are expected for annual 
and seasonal projections.  

 Seasonally, maximum summer and fall temperatures are expected to see the highest projected 
increase throughout the 21st century. 

o Summer mid-century increase of 1.9 °F to 6.1 °F (2-8% increase); end of century increase 
of 2.9 °F to 11.2 °F (4-14% increase). 

o Fall mid-century increase of 3.0 °F to 6.2°F (5-10% increase); end of century increase by 
and 3.3 °F to 10.9 °F (5-17% increase).  

 Seasonally, minimum winter and fall temperatures are expected to see increases throughout the 
21st century. 

o Winter mid-century increase of 3.1 °F to 6.9 °F (14-30% increase); end of century 
increase by 4.0 °F to 10.5 °F (18-46% increase). 

o Fall mid-century of 3.3 °F to 6.1 °F (7-14% increase); end of century increase of 3.7 °F to 
10.7 °F (8-24% increase). 

 

 



BUZZARDS BAY BASIN 

Buzzards Bay Basin 
Observed 
Baseline 

1971-2000 
(Days) 

Projected Change in 
2030s (Days) 

Mid-Century 
 

Projected Change in 
2050s (Days) 

Projected Change in 
2070s (Days) 

End of Century 
 

Projected Change in 
2090s (Days) 

Days with 
Maximum 

Temperature  
Over 90°F 

Annual 4.41 +3.20 to +9.23 +4.20 to +20.84 +5.88 to +39.91 +8.16 to +55.00 
Winter 0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 
Spring 0.18 +0.00 to +0.32 +0.03 to +0.53 +0.06 to +0.97 +0.08 to +1.46 
Summer 4.05 +2.99 to +8.48 +3.84 to +18.80 +5.59 to +35.46 +7.46 to +47.83 
Fall 0.19 +0.18 to +0.82 +0.30 to +1.59 +0.29 to +4.12 +0.53 to +6.14 

Days with 
Maximum 

Temperature  
Over 95°F 

Annual 0.64 +0.74 to +2.60 +1.01 to +6.45 +1.43 to +15.07 +2.06 to +25.37 
Winter 0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 
Spring 0.03 -0.01 to +0.11 +0.00 to +0.16 +0.01 to +0.25 +0.01 to +0.39 
Summer 0.61 +0.70 to +2.46 +0.97 to +6.04 +1.38 to +14.13 +1.96 to +23.75 
Fall 0.00 +0.00 to +0.13 +0.02 to +0.29 +0.02 to +0.92 +0.04 to +1.43 

Days with 
Maximum 

Temperature  
Over 100°F 

Annual 0.05 +0.04 to +0.39 +0.09 to +1.40 +0.14 to +3.44 +0.12 to +7.30 
Winter 0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 
Spring 0.00 +0.00 to +0.01 +0.00 to +0.03 +0.00 to +0.04 +0.00 to +0.10 
Summer 0.05 +0.04 to +0.39 +0.09 to +1.36 +0.14 to +3.38 +0.11 to +7.03 
Fall 0.00 +0.00 to +0.01 +0.00 to +0.03 +0.00 to +0.07 +0.00 to +0.23 

 Due to projected increases in average and maximum temperatures throughout the end of the 
century, the Buzzards Bay basin is also expected to experience an increase in days with daily 
maximum temperatures over 90 °F, 95 °F, and 100 °F.  

o Annually, the Buzzards Bay basin is expected to see days with daily maximum 
temperatures over 90 °F increase by 4 to 21 more days by mid-century, and 8 to 55 
more days by the end of the century. 

o Seasonally, summer is expected to see an increase of 4 to 19 more days with daily 
maximums over 90 °F by mid-century. 

o By end of century, the Buzzards Bay basin is expected to have 7 to 48 more days. 
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Buzzards Bay Basin 
Observed 
Baseline 

1971-2000 
(Days) 

Projected Change in 
2030s (Days) 

Mid-Century 
 

Projected Change in 
2050s (Days) 

Projected Change in 
2070s (Days) 

End of Century 
 

Projected Change in 
2090s (Days) 

Days with 
Minimum 

Temperature  
Below 0°F 

Annual 1.7 -0.32 to -0.75 -0.40 to -0.9 -0.48 to -0.89 -0.45 to -0.94 
Winter 1.7 -0.33 to -0.75 -0.39 to -0.89 -0.48 to -0.88 -0.45 to -0.93 
Spring 0.00 -0.01 to -0.00 -0.01 to -0.00 -0.01 to -0.00 -0.01 to -0.00 
Summer 0.00 -0.00 to -0.00 -0.00 to -0.00 -0.00 to -0.00 -0.00 to -0.00 
Fall 0.00 -0.00 to -0.00 -0.00 to -0.00 -0.00 to -0.00 -0.00 to -0.00 

Days with 
Minimum 

Temperature  
Below 32°F 

Annual 110.78 -13.67 to -27.90 -19.56 to -43.51 -23.01 to -55.47 -24.34 to -66.53 
Winter 73.38 -5.33 to -11.52 -6.62 to -19.83 -9.32 to -29.03 -10.37 to -36.99 
Spring 24.56 -4.98 to -10.8 -6.81 to -14.52 -7.77 to -17.95 -9.31 to -19.04 
Summer 0.00 -0.05 to -0.00 -0.04 to -0.00 -0.04 to -0.00 -0.04 to -0.00 
Fall 12.8 -3.86 to -7.32 -5.15 to -8.97 -5.88 to -11.08 -5.96 to -12.38 

 
 Due to projected increases in average and minimum temperatures throughout the end of the 

century, the Buzzards Bay basin is expected to experience a decrease in days with daily 
minimum temperatures below 32 °F and 0 °F.  

 Seasonally, winter, spring and fall are expected to see the largest decreases in days with daily 
minimum temperatures below 32 °F. 

o Winter is expected to have 7 to 20 fewer days by mid-century, and 10 to 37 fewer by 
end of century. 

o Spring is expected to have 7 to 15 fewer days by mid-century, and 9 to 19 fewer by end 
of century. 

o Fall is expected to have 5 to 9 fewer days by mid-century, and 6 to 12 fewer days by end 
of century.  
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Buzzards Bay Basin 
Observed 
Baseline 

1971-2000 
(Degree-

Days) 
Projected Change in 
2030s (Degree-Days) 

 
Mid-Century 

 
 

Projected Change in 
2050s (Degree-Days) 

Projected Change in 
2070s (Degree-Days) 

 
End of Century 

 
 

Projected Change in 
2090s (Degree-Days) 

Heating 
Degree-Days  
(Base 65°F) 

Annual 5866.07 -502.07 to -972.40 -707.22 to -1454.90 -811.86 to -1927.02 -878.91 to -2283.39 

Winter 3055.55 -189.79 to -383.41 -246.96 to -589.79 -293.52 to -765.13 -327.13 to -904.75 

Spring 1639.46 -160.90 to -307.61 -217.22 to -480.17 -241.36 to -625.48 -297.03 to -727.64 

Summer 66.92 -22.55 to -44.08 -32.69 to -53.58 -33.62 to -62.98 -38.95 to -66.27 

Fall 1100.85 -133.03 to -290.86 -233.74 to -399.50 -223.38 to -563.66 -241.15 to -637.87 

Cooling  
Degree-Days  
(Base 65°F) 

Annual 621.97 +190.86 to +404.33 +242.16 to +683.45 +284.03 to +1120.38 +347.50 to +1422.93 

Winter nan +0.04 to +3.78 +0.18 to +4.39 -1.17 to +3.69 +0.68 to +5.06 

Spring 16.08 +9.41 to +25.22 +13.30 to +47.93 +15.26 to +78.39 +16.45 to +103.66 

Summer 536.93 +119.64 to +302.66 +152.55 to +512.36 +199.66 to +794.65 +245.69 to +972.31 

Fall 67.47 +30.83 to +87.11 +46.88 to +160.43 +53.66 to +250.81 +81.12 to +329.68 

Growing 
Degree-Days  
(Base 50°F) 

Annual 2733.75 +363.23 to +753.00 +485.70 to +1198.52 +557.97 to +1890.34 +655.10 to +2361.45 

Winter 6.6 +1.12 to +14.00 +1.76 to +21.67 +5.80 to +38.46 +6.67 to +53.52 

Spring 280.36 +72.55 to +144.02 +95.59 to +245.61 +102.23 to +368.72 +109.63 to +478.66 

Summer 1850.06 +142.55 to +341.83 +187.68 to +563.70 +234.80 to +860.40 +287.00 to +1034.33 

Fall 593.39 +98.75 to +263.17 +179.09 to +410.67 +169.57 to +602.92 +219.19 to +764.68 
 Due to projected increases in average, maximum, and minimum temperatures throughout the 

end of the century, the Buzzards Bay basin is expected to experience a decrease in heating 
degree-days, and increases in both cooling degree-days and growing degree-days.  

 Seasonally, winter historically exhibits the highest number of heating degree-days and is 
expected to see the largest decrease of any season, but spring and fall are also expected to see 
significant change. 

o The winter season is expected to see a decrease of 247 to 590 degree-days by mid-
century (a decrease of 8-19%), and a decrease of 327 to 905 degree-days by the end of 
century (a decrease of 11-30%).  

o The spring season is expected to decrease in heating degree-days by 13-29% (217-480 
degree-days) by mid-century, and by 18-44% (297-728 degree-days) by the end of 
century. 

o The fall season is expected to decreases in heating degree-days by 21-36% (234-400 
degree-days) by mid-century, and by and 22-58% (241-638 degree-days) by the end of 
century.  

 Conversely, due to projected increasing temperatures, summer cooling degree-days are 
expected to increase by 28-95% (153-512 degree-days) by mid-century, and by 46-181% (246-
972 degree-days) by end of century.  



 Seasonally, summer historically exhibits the highest number of growing degree-days and is 
expected to see the largest decrease of any season, but the shoulder seasons of spring and fall 
are also expected to see an increase in growing degree-days. 

o The summer season is projected to increase by 10-30% (188-564 degree-days) by mid-
century, and by 16-56% (287-1034 degree-days) by end of century. 

o Spring is expected to see an increase by 34-88% (96-246 degree-days) by mid-century 
and 39-171% (110-479 degree-days) by end of century. 

o Fall is expected to see an increase by 30-69% (179-411 degree-days) by mid-century and 
37-129% (219-765 degree-days) by end of century. 
 

BUZZARDS BAY BASIN 

Buzzards Bay Basin 
Observed 
Baseline 

1971-2000 
(Days) 

Projected Change in 
2030s (Days) 

Mid-Century 
 
 

Projected Change in 
2050s (Days) 

Projected Change in 
2070s (Days) 

End of Century 
 
 

Projected Change in 
2090s (Days) 

Days with 
Precipitation 

Over 1” 

Annual 8.03 +0.31 to +1.92 +0.81 to +2.67 +0.77 to +3.02 +1.08 to +3.79 

Winter 1.87 +0.02 to +0.77 +0.20 to +0.95 +0.19 to +1.17 +0.36 to +1.76 

Spring 1.87 +0.06 to +0.82 +0.13 to +1.08 +0.26 to +1.31 +0.30 to +1.38 

Summer 2.08 -0.34 to +0.56 -0.12 to +0.59 -0.14 to +0.51 -0.43 to +0.68 

Fall 2.2 -0.25 to +0.52 -0.24 to +0.89 -0.22 to +0.76 -0.28 to +1.14 

Days with 
Precipitation 

Over 2” 

Annual 0.99 +0.04 to +0.53 +0.17 to +0.70 +0.14 to +0.82 +0.23 to +1.01 

Winter 0.2 -0.04 to +0.19 +0.01 to +0.19 -0.01 to +0.27 +0.02 to +0.34 

Spring 0.14 -0.02 to +0.16 -0.01 to +0.27 +0.03 to +0.25 +0.01 to +0.30 

Summer 0.39 -0.09 to +0.15 -0.06 to +0.18 -0.08 to +0.19 -0.15 to +0.22 

Fall 0.26 -0.02 to +0.27 +0.01 to +0.28 +0.00 to +0.33 -0.06 to +0.39 

Days with 
Precipitation 

Over 4” 

Annual 0.05 -0.02 to +0.07 -0.01 to +0.05 +0.00 to +0.08 -0.01 to +0.09 

Winter 0.00 +0.00 to +0.01 +0.00 to +0.01 +0.00 to +0.02 +0.00 to +0.04 

Spring 0.00 -0.01 to +0.03 -0.00 to +0.03 +0.00 to +0.05 -0.01 to +0.05 

Summer 0.04 -0.03 to +0.03 -0.02 to +0.03 -0.02 to +0.04 -0.02 to +0.03 

Fall 0.01 -0.01 to +0.03 -0.00 to +0.03 +0.00 to +0.03 -0.02 to +0.04 
 The projections for expected number of days receiving precipitation over one inch are variable 

for the Buzzards Bay basin, fluctuating between loss and gain of days. 
o Seasonally, the winter season is generally expected to see the highest projected 

increase.  
o The winter season is expected to see an increase in days with precipitation over one 

inch of 0-1 days by mid-century, and by 0-2 days by the end of century. 
o The spring season is expected to see an increase in days with precipitation over one inch 

of 0-1 days by mid-century, and by 0-1 days by the end of century. 
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Buzzards Bay Basin 
Observed 
Baseline 

1971-2000 
(Inches) 

Projected Change in 
2030s (Inches) 

Mid-Century 
 

Projected Change in 
2050s (Inches) 

Projected Change in 
2070s (Inches) 

End of Century 
 

Projected Change in 
2090s (Inches) 

Total 
Precipitation 

Annual 47.76 -0.68 to +3.87 +0.33 to +5.43 +0.70 to +6.13 +0.28 to +6.76 

Winter 12.56 -0.30 to +1.56 -0.01 to +1.94 +0.21 to +2.62 +0.13 to +3.90 

Spring 12.15 -0.09 to +1.91 -0.06 to +2.18 +0.13 to +2.36 +0.07 to +2.67 

Summer 10.99 -0.97 to +1.12 -0.87 to +1.50 -1.80 to +1.92 -2.29 to +1.83 

Fall 12.05 -0.74 to +0.82 -1.01 to +1.51 -1.64 to +1.73 -1.72 to +1.21 
 Similar to projections for number of days receiving precipitation over a specified threshold, 

seasonal projections for total precipitation are also variable for the Buzzards Bay basin.  
o The winter season is expected to experience the greatest change with an increase of 0-

15% by mid-century, and 1-31% by end of century. 
o Projections for the summer and fall seasons are more variable, and could see either a 

drop or increase in total precipitation throughout the 21st century. 
 The summer season projections for the Buzzards Bay or basin could see a 

decrease of 0.9 to an increase of 1.5 inches by mid-century (decrease of 8% to 
increase of 14%), and a decrease of 2.3 to an increase of 1.8 inches by the end 
of the century (decrease of 21% to increase of 17%). 

 The fall season projections for the Buzzards Bay basin could see a decrease of         
1.0 to an increase of 1.5 inches by mid-century (decrease of 8% to increase of 
13%), and a decrease of 1.7 to an increase of 1.2 inches by the end of the 
century (decrease of 14% to increase of 10%). 

Buzzards Bay 
Basin 

Observed 
Baseline 

1971-2000 
(Days) 

Projected Change in 
2030s (Days) 

Mid-Century 
 

Projected Change in 
2050s (Days) 

Projected Change in 
2070s (Days) 

End of Century 
 

Projected Change in 
2090s (Days) 

Consecutive 
Dry Days 

Annual 17.49 -0.43 to +1.86 -0.28 to +2.26 -0.65 to +3.31 -0.21 to +4.08 

Winter 10.11 -0.57 to +1.50 -0.50 to +1.47 -0.40 to +1.93 -0.80 to +2.14 

Spring 11.36 -0.62 to +0.76 -0.96 to +1.35 -1.04 to +1.17 -0.92 to +1.40 

Summer 14.08 -1.03 to +1.53 -0.77 to +1.93 -0.72 to +2.71 -0.49 to +3.49 

Fall 13.31 -0.21 to +2.35 -0.24 to +2.57 -0.24 to +2.74 -0.06 to +3.18 
 Annual and seasonal projections for consecutive dry days, or for a given period, the largest 

number of consecutive days with precipitation less than 1 mm (~0.04 inches), are variable 
throughout the 21st century.  

o For all the temporal parameters, the Buzzards Bay basin is expected to see a slight 
decrease to an increase in consecutive dry days throughout this century.  

o Seasonally, the fall and summer seasons are expected to continue to experience the 
highest number of consecutive dry days. 

 The summer season is expected to experience an increase of 0-4 days in 
consecutive dry days by the end of the century.  
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                                                                                              MAY 29, 2018 

   TOWN of WAREHAM 
   Board of Selectmen 

Meeting Agenda 

 

 

6:45  P.M. Wareham Multi-Service Center, Selectmen’s Meeting Room 320, 48 Marion 
Road, Wareham, MA – 6:45 P.M. Open Session – Enter into Executive Session 
M.G.L. Chapter 30A § 21(a) (3) Settlement agreement for Worker’s Compensation. To 
discuss strategy with respect to collective bargaining or litigation if an open meeting 
may have a detrimental effect on the bargaining or litigating position of the public body 
and chair so declares.   

1. CALL TO ORDER BY CHAIRMAN 

2. ROLL CALL 

3. PLEDGE OF ALLEGIANCE  

4. ANNOUNCEMENTS 

5. BOARD COMMENTS  

6. CITIZENS COMMENTS 

7. APPOINTMENTS/REAPPOINTMENTS/ INTERVIEWS 

a. Reappointment of  
i. Affordable Housing Trust Fund 
ii. Constables 
iii. Minot Forest Committee 
iv. Wareham Cultural Council  

8. LICENSES AND PERMITS 

9. TOWN BUSINESS 

a. Discussion and vote on Buzzards Bay Coalition, Inc., Conservation 
Restriction.  

b. Municipal Vulnerability Program Report, Public Listening Session. 
c. Discussion and vote for Retail Adult Marijuana Facilities.  
d. Discussion and possible votes on CPC articles.  
e. Discussion of 2-3 projects for the Board of Selectmen for the upcoming 

year.  
f. Request from the Department of Natural Resources for an Emergency Fund 

Request to the Finance Committee.  



Wareham MVP Listening Session (May 29, 2018) Public Comments 

The Wareham MVP Public Listening Session was scheduled as part of a Board of Selectman’s meeting 

(see attached meeting agenda). The following public comments were generated during the Listening 

Session: 

 There was good consensus among workshop participants, and believes the top 5 recommendations 
to be a good representation of the Town’s needs. 

 One participant questioned whether a beach nourishment process would look at ways to proactively 
protect the beaches, and not just replace sand that has eroded away. He recommended looking at 
other options to prevent erosion.  

 Curiosity was expressed about the purchasing of properties for salt marsh protection. Follow-on 
comments noted that developers generally preserve salt marsh as a separate parcel and do not have 
to pay taxes on it, and that the acquisition of Swifts Beach property was something similar. 

 Concern was expressed about raising homes in the Swifts Beach and how this will affect property 
owners. Similar concern was expressed about the pier property. 

 The Town will need to discuss the next steps needed and how the Town will progress forward with 
these actions. 
 The fire department equipment is vulnerable to flooding. 
 Certain areas of town are left as islands in a flood event, and there is concern about the coastline 
because of the Town’s position at the head of Buzzard’s Bay. 
 FEMA flood insurance has extraordinary prices, and there is concern for the financial impacts to 

homeowners. 
 Concern about FEMA prices of $20-30k /year which can be a huge financial burden for residents, so 

we shouldn’t be just thinking about physical damage to people’s property but the social and 
financial aspect of our citizens who may be affected.  

 FEMA’s Community Rating System could help with this issue. The Community Rating System will be 
discussed during a June 4 meeting in the Town Hall Auditorium.  

 Wareham Channel is like a funnel and people need to be prepared for themselves. The idea that 
people need to be prepared for themselves and not rely solely on the emergency responders needs 
to be driven home.  

 Long Beach originally protected town, but has experienced erosion. Wareham should consult with 
Sandwich regarding lessons learned. The Sandwich nourishment project was just washed away over 
the winter, making it a very expensive, temporary remedy. Perhaps the Town should focus on an 
opportunity to build oyster reef offshore Long Beach instead. 

 Concern was expressed about the elderly/low-income population; the trailer parks around town are 
at low elevations and need to be addressed.  

  



Following the Public Listening Session, residents and other concerned parties were given two weeks to 

submit additional comments and/or fill out an additional public survey about their thoughts concerning 

the MVP process.  

During this time, the Buzzards Bay Coalition submitted a memo to the Town of Wareham describing 

concerns about the effects of climate change to marsh ecosystems and the water quality of the Bay. 

Long-term data indicates that increased temperatures may exacerbate nitrogen pollution causing a 

reduction in light and oxygen levels, creating ideal conditions for algal blooms.  The coalition is also 

concerned about the impact that sea-level rise has on the loss and degradation of marsh ecosystems. 

The long term data has indicated that within the years of 2012-2016 the rate of marsh loss has increased 

significantly compared to the marsh loss rate from 1938-1962. Considering these trends from their long-

term data sets, the Coalition wants to emphasize that while communities are developing plans for 

community resiliency, they should consider where natural habitat restoration can enhance the towns 

resiliency. They encourage the protection and restoration of natural lands (river riparian buffer zones, 

wetlands, floodplains), which provide storage of water and absorption of storm surge during coastal 

storms. 

Additionally, 20 residents filled out an online survey. The questions and responses from this survey are 

detailed below.  

What other ideas should be considered? 

 Emergency management training for employees and volunteers.  

 Better zoning laws to prevent further building on beaches. 

 Building of dunes along all beaches. 

 Adding sand to beaches in Swifts Neck and Swift Beach. 

 Town should take steps to protect the coast line from flooding and erosion 

 Pets need shelter too! 

 Shelters are needed for humans and animals. 

 Shelters during power outages and assistance for those who need it to get there. 

 Bigger emergency shelter for residents 

 Persons assigned to check on elderly/handicapped. 

 Town services should be centralized in a new, larger location, in a flood free zone. 

 Combine Onset & Wareham Fire Departments.  

 Better street drain clearing. 

 Build a hurricane barrier.  

 The Town should consider other factors, like increase in diseased insects like ticks, mosquitoes, 

etc., due to climate change. 



Do you agree with the recommendations of the MVP Workshop? 

 

Additional comments: 

 Swift’s Beach area has collapsing drains where the safety barrels have been.  

 The Town is underequipped to deal with a major event. 

 There is a need for greater public education and involvement of the community.   

 Steps should be taken to protect the most vulnerable areas [due to flooding].  

 Residents need to be able to bring pets to shelters if evacuation from their homes is necessary. 

 Climate change and mother nature are very real, and it is good that these issues are important 
to Wareham and are being addressed.  

 The Wareham River needs to be dredged.  

 Wildfires could devastate large portions of Town, and Fire departments have limited tanker 
truck capacity to fight these fires. 

 There is no need to build a new fire station. The fire department moves its emergency vehicles 
away from that site during a hurricane and positions them in various sections of the Town. What 
we do need is an Emergency Operations Center, which can handle all emergency departments in 
one location (e.g., fire, police, gas, electric, BOH personnel, etc.) 

YES 
NO 
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