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This document and its companion, Geothermal Heating and Cooling Part 2: Step-by-Step, are
intended to provide a primer on geothermal for houses of worship interested in exploring and
implementing sustainable heating and cooling for their building. This document gives a brief
overview of what geothermal is and explains some of its benefits; Part 2 provides greater detail
on the considerations and steps for exploring geothermal provides information on
organizations that are MassIPL’s geothermal partners, and lists additional helpful resources.

Who is this primer for?

Houses of worship with oil or gas boilers that are at end of life
Houses of worship looking to add or improve air conditioning
Houses of worship with climate goals

s

Houses of worship considering converting to air source heat pumps

Sustainable options for heating and cooling

Climate science tells us we must transition away from burning fossil fuels like natural gas and
oil as quickly as possible in order to avoid worsening the effects of climate change that we are
already seeing: extreme heat waves, massive wildfires, droughts, floods, etc. The
Commonwealth of Massachusetts has established the goal of being net zero carbon emissions
by 2050. For heating and cooling our buildings, that means replacing existing fossil-fuel-fired
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furnaces and boilers with heat pumps that run on electricity which, over time, will emit less
carbon as more electricity is generated by wind and solar.

There are two main types of heat pumps, with a primary difference being whether heat is
exchanged with the air (air source heat pumps) or with the ground (geothermal or ground
source heat pumps).

This primer is designed to educate houses of worship on geothermal as an option that may offer
long-term sustainability and financial benefits.

1. History of geothermal

People have used geothermal energy for thousands of years. Ancient civilizations,
including the Romans and Chinese, used natural hot springs for bathing, cooking, and
heating. In the early 1900s, geothermal energy began to be used to generate electricity,
with the first geothermal power plant built in Larderello, Italy, in 1904.

2. Rise in popularity

Europe used geothermal energy widely throughout the 1900s, paving the way for
geothermal power development in the United States, which expanded in the 1960s and
1970s. Geothermal grew more popular after the oil crises of the 1970s heightened interest
in alternative energy sources. In recent decades, the use of geothermal heat pumps has
grown because they can be installed in many parts of the U.S. and provide efficient
heating and cooling.

3. Geothermal benefits

It is a renewable and reliable energy source that is available 24/7, using the Earth's
stable underground temperature to generate higher efficiency that lowers heating and
cooling costs compared to air source heat pumps. The high efficiency and the lack of
burning fossil fuels reduce greenhouse gas emissions and help combat climate change.

Government incentives and tax credits, at both the state and federal level, lower the
initial cost significantly. The lower operating costs and the fact geothermal equipment
has a longer lifespan can make it the same or lower-cost than more common heating
systems.

What is geothermal heating and cooling?

Geothermal heating and cooling uses heat pumps to move heat through underground pipes
between buildings and relatively shallow parts of the earth. Typically, this involves drilling one
or more wells (known as “boreholes”) that may be several hundred feet deep that contain
piping to circulate fluid that exchanges heat with the surrounding ground. These systems can
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be installed in most parts of the United States because temperatures several feet underground
stay relatively constant year-round, typically around 50 to 60°F (10 to 16°C) depending on the
region, with about 55°F being a common average. (The more accurate technical term for this is
“ground source” heating and cooling, but since geothermal is more commonly used, we will
stick with it for this article).

How it works

Heating mode (winter): During winter, the fluid circulating through the ground loop absorbs
heat from the earth. The heat pump concentrates that heat and transfers it into the building to
warm the indoor spaces.

Cooling mode (summer): In summer, the process reverses. The heat pump removes heat from
inside the building and transfers it into the cooler ground, where it dissipates naturally. This
cools the building while using much less electricity than conventional air conditioning.

Air source heat pumps work similarly, but exchange heat with the air instead of the ground. It
is, of course, easier to extract heat from the ground whose temperature is 55 degrees than it is to
extract heat from the air when it is in the 20’s or even lower. This means geothermal systems
use less electricity and so are more efficient.

Why Consider Geothermal?

If a house of worship has an end-of-life or failing HVAC system, replacing it will cost a
significant amount of money regardless of whether they choose some form of heat pump or an
updated gas or oil system. Given this expense, MassIPL recommends a thoughtful evaluation of
your building’s needs and the available options in light of both financial, environmental, and
other concerns.

Sustainability

Geothermal heating and cooling can bring a house of worship to net-zero emissions. No fossil
fuels are burned on site for heating, and the energy needed for cooling is significantly lower.
Geothermal can emit zero carbon emission when its electricity comes from a renewable
electricity source - whether that is solar panels on the house of worship’s roof or renewable
electricity acquired from a solar or wind farm. Houses of worship already set moral and ethical
standards and serve as sources of inspiration. By adopting geothermal, they become examples
and chart a sustainable path the whole community can follow.

Costs

While the initial gross cost of a geothermal system will be higher due to the cost of drilling
boreholes, strong federal and state incentives can bring the net install cost roughly in line with
conventional options (see Part 2 for more detail about available incentives). Once the system is



Geothermal Heating and Cooling, Part 1 Page 4

installed, electricity use will rise, but this is typically more than offset by eliminating oil or gas
and lowering cooling costs.

In the long term, geothermal systems are resilient and low maintenance. Air source heat pump
equipment has a typical life of 15 - 20 years while ground source heat pump equipment is will
have a 20 - 25 year operational life. The underground piping is expected to last 50 to 100 years.

Future-proofing

While buildings can still replace their HVAC systems with gas today, in 20 or so years, when it
is time to replace the system again, continuing to rely on gas will be far harder to justify and it is
possible it won’t be allowed. Switching to geothermal now avoids kicking the can down the
road and lets houses of worship become sustainability leaders in their communities.

Visual Impact

An air source heat pump installation may require several outdoor units depending on the size
and complexity of your building. It can be challenging to install them in locations that best meet
the building’s needs while minimizing their visibility. As noted above, components of a
geothermal system are underground or inside the building, so are not visible.

The choice of heating and cooling equipment is one that will impact the congregation and the
climate for 20 or more years. MassIPL recommends that a congregation consider the decision in
the context of this longer time frame, not just what system is least expensive to purchase and
install today. MassIPL recommends that as you evaluate options, you consider the long-term
implications on your utility bills, maintenance costs, and the expected life of the equipment you
select to determine the best overall system. The next part of this primer, Geothermal Heating and
Cooling Part 2: Step-by-Step, provides guidance on how to approach considering a geothermal
heating and cooling system in this long-term context.
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