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INTRODUCTION 

In 2021, Governor Charlie Baker signed into law 
‘An Act Creating A Next-Generation Roadmap 
for Massachusetts Climate Policy’ which requires 
economy-wide emission reduction requirements 
and a comprehensive plan to achieve the required 
emission standards. 

The Secretary of the Office of Energy and 
Enviromental Affairs has determined the economy 
wide emissions limit will be a 33% reduction from 
1990 levels in 2025, and a 50% reduction in 
2030. 

This plan expresses the state’s collective vision for 
a 2050 future in which there is minimal reliance 
on fossil fuels for heating homes, powering 
vehicles, and operating the electric grid. 

Massachusetts Clean Energy and Climate Plan for 2025 and 2030



INTRODUCTION 

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

Energy Efficiency 
and Flexability 

Decarbonizing 
Energy Supply 

Carbon 
Sequestration

Transitioning 
buildings, 

vehicles,and other 
end uses away from 

consuming fossil 
fuels 

Aggressively 
pursuing energy 
efficiency and 

flexability to enable 
cost effective 

decarbonization

Producing zero and 
low carbon energy 
supplies to power 
our energy system

Balancing remaining 
emissions by 

facilitating carbon 
dioxide removal 

from the atmosphere

Decrease Energy 
Use
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TRANSFORMING OUR TRANSPORTATION
DRIVING OUR FUTURE FORWARD

Transportation is Massachusetts’ largest source of 
pollutants; responsible for 42% of all emissions in 
2019.

One major cause of the increased emissions is 
the result of growing prosperity and increasing 
population in the state; as more people begin to 
live and travel in the commonwealth, the total 
amount of transportation emissions has increased. 

Massachusetts Clean Energy and Climate Plan for 2025 and 2030
United States Department of Energy 

Interstate 90 outside Boston
Image: WBUR/Jesse Costa42% EMISSIONS



TRANSFORMING OUR TRANSPORTATION
PASSENGER VEHICLES
Passanger vehicles account for over 61 billion 
miles driven on Massachusetts road yearly. 

To achieve the 2030 climate goals, Massachusetts 
aims to have 200,000 electric vehicles on their 
roads and over 15,000 electric vehicle charging 
stations installed on highways, city streets and 
parking lots around the Commonwealth. With the 
transition to EV’s, Massachusetts residents could 
see a savings of more than 50% off their monthly 
fueling. 

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

Vehicles at public charging station 
Image: Pew Reseach Center EV VS GASOLINE FUEL COST



TRANSFORMING OUR TRANSPORTATION
PUBLIC TRANSPORT
Public transportation is paramount to the sucess 
of Massachusetts climate goals. Support for large, 
transportation-related infastructure project will 
support the reduction of transportation emissions.

Allowing multi-family zoning near transit 
station. Many cities and towns have regulations 
in place, limiting the amount of people 
able to access to quality transportation. 

Massachusetts Clean Energy and Climate Plan for 2025 and 2030
Bureau of Transportation Statistics

Execute the MBTA and PVTA modernization 
program. Over 1300 public buses will be electric 
vehicles by 2030. 

Support the ‘Complete Streets’ initiative. This 
program invests in local public transportation 
projects like bike lanes, sidewalks, and street 
designs that promote public safety.

HOW MASSACHUSETTS RESIDENTS GET TO WORK 



TRANSFORMING OUR TRANSPORTATION
EMISSION SUBLIMITS

Massachusetts Clean Energy and Climate Plan for 2025 and 2030
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TRANSFORMING
OUR
BUILDINGS

Heating in buildings by oil and gas represented 30% of statewide GHG emissions in 2020.



TRANSFORMING OUR BUILDINGS
THE BUILDING SECTOR
The Building sector of Massachusetts is large 
and diverse, with over two million individual 
buildings. Space heating is the biggest demand 
on a building’s energy, followed by water 
heating, cooking, and electrical appliances.

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

PIPELINE GAS OTHER

75% 25%

PIPELINE GAS PETROLEUM GREEN

50% 33% 15%

Type of heat used in residential buildings Type of heat used in commercial buildings



TRANSFORMING OUR BUILDINGS
EMISSIONS
Emissions from residential heating.

Massachusetts Clean Energy and Climate Plan for 2025 and 2030
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TRANSFORMING OUR BUILDINGS
EMISSIONS
Emissions from commercial and industrial 
heating. 

Massachusetts Clean Energy and Climate Plan for 2025 and 2030
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TRANSFORMING OUR BUILDINGS
INCREASING ENERGY EFFICIENCY
The best way to increase energy efficiency in 
buildings is through implementation of standards 
that drive investment in energy efficiency 
technologies.

For existing buildings, the new Mass Save 
Three-Year Energy Efficiency Plans include 
substantial incentives for building owners and 
operators to invest in measures that tighten 
building envelopes.

Massachusetts Clean Energy and Climate Plan for 2025 and 2030
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TRANSFORMING OUR ENERGY SUPPLY
 CURRENT STATE OF ENERGY IN MASSACHUSETTS

As of  2020, the Electricity 
sector accounted for 20% 
statewide emissions

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

20% 



TRANSFORMING OUR ENERGY SUPPLY
 GOALS FOR TRANSITION TO RENEWABLE ENERGY

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

1990 Baseline of GHG Emissions from 
Electricity Production 

2025: 53% Emissions Reduction 

2030: 70% Emissions Reduction 

2050: Net Zero 



TRANSFORMING OUR ENERGY SUPPLY
 GOALS FOR TRANSITION TO RENEWABLE ENERGY

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

As GHG emissions are 
being reduced

The amount of electricity 
needed will also increase

This means the amount of renewable energy needed to meet state 
climate goals needs to be consistantly reassesed to ensure accuracy



TRANSFORMING OUR ENERGY SUPPLY
 NEXT STEPS: WIND

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

The goal for 
offshore wind 
production is 
5,600mw/ year

800 MW 804 MW

1600 MW 2,396 MWRemaining 
MW of wind 
needed to 
reach goal 

Vineyard Wind 
offshore wind 

farm 

Mayflower 
Wind

Proposed projects 
with contracts 
under review 



TRANSFORMING OUR ENERGY SUPPLY
 NEXT STEPS: SOLAR

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

New England is estimated to need over 40GW 
of solar power by 2050. 

the Solar Massachusetts Renewable Target 
(SMART) program’s goal is to assist in 
developing 3.2 GW of solar power.

3.2 GW 36.8 GW



GHG EMISSIONS FROM NON-ENERGY 
SOURCES & INDUSTRIAL USE



GHG EMISSIONS FROM NON-ENERGY SOURCESGHG EMISSIONS FROM NON-ENERGY SOURCES
COMMON EMISSION SOURCES

•	 REFRIGERATION
•	 COOLING
•	 SOLID WASTE MANAGEMENT
•	 COMPOSTING
•	 ANAEROBIC DIGESTION
•	 WASTEWATER TREATMENT
•	 GEOTHERMAL HEAT PUMPS
•	 SEPTIC TANKS
•	 EFLUENT MANAGEMENT
•	 NATURAL GAS TRANSMISSION & DISTRIBUTION
•	 AGRICULTURAL PRACTICES
•	 NON-COMBUSTION INDUSTRIAL PROCESSES

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

Haverhill Resource Recovery Thermochemical Treatment facility is an 
example of a non-energy source of GHG emissions Image Source



GHG EMISSIONS FROM NON-ENERGY SOURCESGHG EMISSIONS FROM NON-ENERGY SOURCES
FLUORINATED GASES
•	 The use and leakage of high-Global Warming Potential (GWP) hydrofluorocarbon (HFC) F-gases is 

the fastest-growing source of GHG emissions in Massachusetts.

Common sources of F-gases 
include:

•	 air conditioning
•	 heat pumps
•	 stationary refrigeration

Massachusetts Clean Energy and Climate Plan for 2025 and 2030



GHG EMISSIONS FROM INDUSTRIAL USEGHG EMISSIONS FROM INDUSTRIAL USE
INDUSTRIAL PROCESSES

Massachusetts has a small industrial sector. It 
consumes electricity, petroleum, and natural gas. 
Emissions from industrial energy use have declined 
by around 20% since 1990. In 2020 the emissions 
from industrial use were around 5% of the 
Commonwealth’s total gross emissions.

NON-ENERGY EMISSIONS:
•	 carbon dioxide (CO2)
•	 methane (CH4)
•	 nitrous oxide (N2O)
•	 fluorinated gas (F-gas)

Massachusetts Clean Energy and Climate Plan for 2025 and 2030



GHG EMISSIONS FROM NON-ENERGY SOURCESGHG EMISSIONS FROM NON-ENERGY SOURCES
NATURAL GAS

•	 The liquefied natural gas (LNG) terminal in 
Everett, Massachusetts, received 82% of the 
nation’s total LNG imports in 2022, down from 
99% in 2021.

Everett liquified natural gas facility. Image Source

Massachusetts Clean Energy and Climate Plan for 2025 and 2030



CARBON SEQUESTRATION ON
NATURAL AND WORKING LANDS



Forest Land: 50%

Croplands and Grasslands: 7%

Settlement Land: 25%

Wetlands: 10%

NATURAL AND WORKING LANDS
WHAT ARE THEY?
Natural and working lands (NWL) include agricul-
tural land, forests, grasslands, wetlands, riparian 
and coastal areas, wildlands, habitat, and recre-
ation lands.
It is divided into four categories: 

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

Percentage of Massachusetts Land Area for Each NWL Category.
Image Source. Image Source. Image Source. Image Source.



NATURAL AND WORKING LANDS
WHY DO THEY MATTER?
NWL are the environments where people and 
animals live, work, and play. 

They provide ecosystem services such as cleaning 
the air and water. 

They also capture carbon from the atmosphere 
and store it in vegetation and soils, and release 
carbon through respiration.

Massachusetts Clean Energy and Climate Plan for 2025 and 2030

NWL Categories ranked by million metric tons of 
carbon sequestered annually.



DEERFIELD COMMUNITY 
SOLAR ACTION PLAN
INFORMATION PROVIDED BY UMASS CLEAN ENERGY EXTENSION
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DEMOGRAPHICS
POPULATION

Median Age: 
51.5 years 

20.6% of the 
population is older 
than 65 years

Zip Code 01342

Total Population:
5,090 people
2020 Decennial Census

Density: 150 people 
per square mile

DEERFIELD, MA 
DEMOGRAPHICS



DEMOGRAPHICS
HOUSING

DEERFIELD, MA

Total Area of Deerfield: 
33.44 sq mi

1.1 sq mi 32.4 sq mi

LandWater

2,241 households
2022 American Community Survey 
5-Year Estimates

Average home value
$440,382



DEMOGRAPHICS
INCOME
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PUBLIC OPINION

75% of Deerfield residents 
support solar development 

to meet regional goals.

58% of Deerfield residents 
support solar development to 

meet state goals.

PUBLIC OPINION

81% of Deerfield residents 
indicated support for a 

community goal of 
developing all

available roofs, parking 
lots, and previously 

disturbed lands for solar.

Only 13% of Deerfield 
residents responded 

positively towards solar 
development on argicultural 

and natural lands.

PUBLIC OPINION

88% of Deerfield residents 
expressed “extreme” or 

“moderate” concern about 
climate change.

93% of Deerfield residents 
responded positively towards 

solar energy.

PUBLIC PRIVATE

Schools in Deerfield
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School
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DEERFIELD SOLAR ACTION PLAN
 SOLAR NEEDED TO MEET THE TOWN OF DEERFIELD’S GOALS

Deerfield Community Solar Action Plan 2023

Current Amount 
of Solar 

Developed
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DEERFIELD SOLAR ACTION PLAN
 SOLAR ENERGY NEEDED FROM DEERFIELD TO CONTRIBUTE TO STATE NEEDS

Deerfield Community Solar Action Plan 2023

Deerfield
Contributes
170 MW Massachusetts needs 40,000 MW



DEERFIELD SOLAR

EXISTING:  35 kW

POTENTIAL:  4.25 MW

MUNICIPAL

Community Solar Action Plan

Less than 1% OF TOTAL

 4 % OF TOTAL



0 1 2 3
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Legend

Deerfield Town Boundary

Land Cover
Residential - Single Family

Residential - Multi-Family

Residential - Other

Mixed Use - Primarily
Residential

Mixed Use - Other

Cultivated

Pasture/Hay

Developed Open Space

Deciduous Forest

Evergreen Forest

Grassland

Scrub/Shrub

Bare Land

Forested Wetland

Non-forested Wetland

Water

Aquatic Bed´

Land Cover in Residential Parcels in Deerfield, MA
DEERFIELD SOLAR

RESIDENTIAL

EXISTING: 1,768 kW

POTENTIAL: 12.6 MW

Community Solar Action Plan

2% OF TOTAL

13 % OF TOTAL
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Legend

Campus Buildings

Buildings

Campus Parcels

Deerfield Town Boundary

DEERFIELD SOLAR
INSTITUTIONAL 
EXISTING: 372 kW

POTENTIAL: 1.82 MW

Community Solar Action Plan

2% OF TOTAL

13 % OF TOTAL

Less than 1% OF TOTAL

1.93 % OF TOTAL
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Legend

Buildings

Disturbed Sites

Deerfield Town Boundary

DEERFIELD SOLAR
LARGE GROUND-MOUNTED

EXISTING:  4.01 MW

POTENTIAL: 31.40 MW

Community Solar Action Plan

4.27 % OF TOTAL

33.40 % OF TOTAL
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Legend

Buildings

Commercial Properties

Deerfield Town Boundary´

DEERFIELD SOLAR
BUSINESS
EXISTING: NOT REPORTED

POTENTIAL: 28.47 MW

Community Solar Action Plan

30.28 % OF TOTAL

4.27 % OF TOTAL

33.40 % OF TOTAL



Legend

Deerfield Town Boundary

Buildings

Agricultural Land

´ 0 1 2 30.5
Miles

DEERFIELD SOLAR
ON-FARM

Community Solar Action Plan

EXISTING:  151 kW

POTENTIAL: 2.55 MW

Less than 1 % OF TOTAL

2.71 % OF TOTAL



DEERFIELD PLANNING BOARD
CONSTRAINTS

Financial

Other priorities

Zoning

Red tape

Time

Deerfield Selectboard members Carolyn Shores Ness, Trevor McDaniel and 
Tim Hilchey, standing at right, talk with Massachusetts Climate Chief Melissa 

Hoffer in the Deerfield Town Offices on Monday - Paul Franz, Greenfield 
Recorder



DEERFIELD PLANNING BOARD
SUMMARY AND LOOKING FORWARD

DEERFIELD PLANNING BOARD

Connect solar to other 
priorities

Continue to raise 
grants to fund public 
energy projects

Continue to educate 
public 

Make legislative 
changes to reduce red 

From left, Deerfield Selectboard member Tim Hilchey, 
Massachusetts Climate Chief Melissa Hoffer, Deerfield 

Planning Board Chair Denise Mason and M.A. Swedlund 
of the Deerfield Energy Committee - Paul Franz, Greenfield 

Recorder



Municipal Campus Plan - Town of Deerfield

DEERFIELD PLANNING BOAROD
SUMMARY AND LOOKING FORWARD



GEOTHERMAL

United States Department of Energy

HOW IT WORKS



GEOTHERMAL
GROUND SOURCE HEAT PUMPS

Residential Geothermal ENERGY SOLUTIONS
Reservoirs of hot water exist 
under Earth’s crust. Wells, 
ranging from a few feet to miles 
deep are drilled into these 
reservoirs. Hot water and steam 
are brought to the surface, and 
are harnesed for electricity 
generation, heating and cooling.

Benifits
• Continually replemished resource
• Small footprint in comparison to 

all other rewnewable energies
• Retrofitted into existing 

infastructure 
• Not contingent on weather
• Clean resource, no emissions 
• Longevity and durability- systems 

last more than 65 years
• Property owners save up to 70% on 

energy cost 

STATISTICS
• Geothermal accounts for just 

0.4% of total US electricity 
generation 

• Capital costs for a system is 
2,500$ per installed kilowatt

• Modern homes in the US 
typically have 200 amp 
services generating 48 KW of 
power

• 200 amp geothermal system 
would cost roughly 120k 

• low operational cost- 0.7- 22.5 
cents per kWh

• Coal emits 35 times more CO2 
per kWh of electricity 
generated compared to 
geothermal

• Federal tax credit can cover 
30% of total cost 

Geothermal Heat Pump
A growing number of homes in the US 
have installed GHPs for thier HVAC needs. 
GHP act as a heat sink, absorbing excess 
heat in the summer, and as a heat source 
in the winter, providing heat. 

Michael Nevins
Studio 505 
September 2024

Vertical System
• Used in situations 

where not much land 
is available

• Installed 100’-1000’ ft 
deep

Coiled System
• Used in new develop-

ment where more land 
is available

• coiled pipe cuts down 
on installation cost 

Horizontal System
• Require the most land 

and excavation 
• installed at shallow 

depths of 4’-6’ 

Pond/Lake System
• Exchanges heat with 

water instead of the 
ground 

• Pipe are coiled and 
buried  to prevent 
freezing 



GEOTHERMAL
TOWN WIDE BEDROCK DEPTH



GEOTHERMAL 
BEDROCK LITHOLOGY
Deerfield is predominately made up of Basin 
Sedimentary, Calcpelite, and Mafic bedrock. 

Most Geothermal energy  made in the past century 
has come from Sedimentary bedrock, as it is a host 
for heat found in the Earth. Sedimentary basins 
contain large resources of hot bedrock at depths that 
are well within the range of conventional energy 
borholes needed for Geothermal. 

Cornell University, Jordan Sedimentary Rock Program 



GEOTHERMAL
TOWN CENTER BEDROCK DEPTH

ELEMENTARY SCHOOL

HIGH SCHOOL

TOWN HALL

-Horizontal Geothermal systems are buried at depths 
from 6-10 feet deep, but require more land area to 
accomplish 

-Vertical Geothermal systems require much more 
excavation, digging holes up to 200-500 feet deep, 
but require far less land area. 
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Town of Deerfield
Christopher Dunne
Acting Town Administrator/Planning & Economic 
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Denise Mason
Chair Planning Board, Town of Deerfield

 MA Swedlund
Energy Committee Member, Town of Deerfield

UMass Amherst
Dwayne Breger
Assistant Director, Clean Energy Extension
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