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Natural Resources and Health 

Over 40 years of research has indicated the health benefits of parks, open space, and natural 
areas to communities. These range from active living, to reduced chronic disease (i.e., diabetes, 
cardiovascular, and respiratory diseases), reduced environmental exposure, mental well-being, 
greater cognitive function, increased recovery from stress and trauma, reduced crime, greater 
social cohesion, and increased safety from transportation hazards. 

Parks and Open Space for climate change resilience 

Parks and natural areas are also key components of protecting people, neighborhoods, and 
infrastructure from the impacts of climate change. “Nature-based Solutions” is defined by the 
International Union of Concerned Scientists (IUCN) as “actions to protect, sustainably manage, and 
restore natural or modified ecosystems, which address societal challenges effectively and 
adaptively, simultaneously providing human well-being and biodiversity benefits.” Natural 
systems lessen climate impacts by absorbing and storing carbon dioxide and by serving vital 
protective functions. Forests, open space, wetlands, rivers, and streams protect drinking water 
quality and quantity, provide flood control, and give relief from extreme heat. Healthy 
ecosystems are more resistant to stresses from a changing climate and better able to protect 
against heat and flooding 

Trees and Urban Heat Islands 

Plymouth also has over 54% of its land area covered in tree canopy. These provide important 
ecological services such as cooling from shade and evapotranspiration, capturing greenhouse 
gases to reduce emissions contributing to climate change, avoiding stormwater, reducing pollutant 
loads in stormwater, and improving air quality.  

Urban Heat islands are areas that are hotter than nearby rural areas. The UHI in this map are 
areas where the ground surface temperature is greater than 98 degrees on a 90-degree day in 
July 2016.  Heat islands can affect communities by increasing summertime peak energy demand, 
air conditioning costs, air pollution and greenhouse gas emissions, heat-related illness and 
mortality, and water pollution. 

Valuable Habitat 

Nearly 30% of the land area in Plymouth is protected land Additionally, 86% of residents are 
within a 10-minute walk of a park, over 30% greater than the national average of 54%.  
BioMap Core Habitat and Critical Natural Landscapes are state-identified intact landscapes, or 
exemplary natural communities, that are better able to withstand climate stresses and support the 
long-term viability of biodiversity and ecosystem services. Plymouth contains 30,785 acres of 
BioMap Core Habitat and 30,839 acres of Critical Natural Landscape, each of which is nearly 
50% protected. 

Drinking Water Systems 

The Plymouth-Carver Sole Source Aquifer, the second largest in the State, provides drinking water 
to Plymouth residents and six surrounding towns providing over 500 billion gallons of water. 



Plymouth also receives its drinking water from an additional, medium yield aquifer. There are 12 
wells at 10 different site locations in Plymouth that enable 14,000 different service connections.1  

Because of its expanse, approximately 80% of the Town is covered with an Aquifer Protection 
Zoning District. This zoning overlay regulates density, use, and wastewater discharge requirements 
to minimize the impact of land use on the water quality. Importantly, ground water presents as 
surface water in most of Plymouth’s ponds. Plymouth has grown significantly in the last decade 
with over 800 new housing units on over 300 acres of land and residents’ and stakeholders’ 
engagement indicated grave concerns on the ongoing supply of clean drinking water with rapid 
growth and a potential need to create new wells, pumps, and other infrastructure to meet future 
demand. 

Water quality and water quantity concerns as well as their public health implications are 
magnified with climate change. With projected sea level rise, increased frequency and intensity 
of precipitation events and/or drought, extreme heat and shifting freeze/thaw cycles, climate 
change is expected to strain drinking water resources, both in quality and quantity. For coastal 
aquifers such as Plymouths, saltwater intrusion and/or salinization is a potential water quality and 
quantity issue when the aquifer is within excessively drained soils and without a hydrogeologic 
barrier like clay that can prevent contamination. In additions, scientists anticipate that sea level 
rise will raise the ground water table closer to the surface reducing the barrier between the fresh 
groundwater and the ocean salt water. Salt water intrusion can also occur if the well head and/or 
pump station is submerged by the underlying salt water with SLR effectively pushing salt water 
onshore (Error! Reference source not found.). Finally, excessive coastal erosion can cause greater 
exposure of the aquifer to salt water.  

 

Aquatic Systems 
 
Freshwater wetland systems sustain critical ecosystem functions in climate change, such as restoring 
drinking water quantity and quality, providing flood control, and maintaining overall ecosystem 
health for climate resilience. Residents of Plymouth repeatedly boasted the unique and abundant 
ponds in the Town stating, “there is a pond for every day of the year in Plymouth!” Residents and 
stakeholder expressed strong interest in protecting the quality, integrity and access to Plymouth’s 
ponds. Particularly in the face of climate change and development, residents and stakeholders 
had significant concerns that shifting weather patterns and increased development that has 
occurred in the last several years may deplete the water supply, increase vulnerability to 
pollution from wastewater, and increase the frequency and abundance of harmful algal blooms 
 
According a study performed by University of Massachusetts, Dartmouth, Plymouth contains 450 
ponds encompassing 5,002 acres.2 Some of these ponds are coastal plain ponds, a globally rare 
geologic feature that is shallow and influenced by the groundwater table. These unique natural 
water systems have been recognized as critically important to support wildlife with 
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approximately 6,625 acres of BioMap Aquatic Habitat-intact river corridors where integral 
physical and ecological process of the water system occur.3  

Many of these ponds are kettle ponds, a geologic feature created during the last ice age where 
melting glaciers left blocks of ice that created depressions in the landscape that filled with water. 
They are isolated in the landscape and highly influenced by shifting climatic conditions, such as 
changes in precipitation and temperature.4 Plymouth’s kettle ponds are highly influenced by the 
aquifer/groundwater table where it is present at the surface, so water levels in the ponds are 
determined by the amount of groundwater.5 Because the groundwater exists at the surface, 
residents expressed concern about nitrification of the groundwater from runoff and ineffective 
OSWS at or near the ponds. Finally, Kettle ponds are susceptible to warming and recent years 
have indicated a disparity in the surface temperature of the pond to the bottom temperature.6This 
phenomena affects all the naturally occurring biogeochemical reactions and ecological processes 
in the bottom waters as well as influence greater amounts of algal blooms at the surface.7  

 
a small percentage of Plymouth’s total water resources are in the 2014 “Final Listing of the 
Condition of Massachusetts’ Waters Pursuant to Sections 305(b), 314 and 303(d) of the Clean 
Water Act,” as Category Five, requiring Total Maximum Daily Loads (TMDL) in 2014.8 

Table 1 Town of Plymouth’s 2014 and 2016 List of Integrated Waters regulated by the Clean Water Act.  

Water Body  TMDL Reason 
Plymouth Harbor 5 Fecal coliform, nutrient eutrophication, biological indicators.  
Russel Millpond 5 Not supporting aesthetic fish consumption, fish, primary contact 

recreation. Excess algal growth, fish passage barrier.  
Ellisville Harbor 5 Fully supporting primary and secondary contact recreation. 

Not supporting shellfish consumption due to fecal coliform 
Billington Sea 5 Turbidity, excess algal growth. Not supporting primary contact 

recreation.  
Halfway Pond 5 Harmful algal bloom 
Savery Pond 5 Harmful Algal Blooms 
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