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$545/SF
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• Net Zero Energy

• Net Zero Water
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SYSTEM 
HIGHLIGHTS

pEUI 23.1

Ground Source Heat Pumps
-65 geothermal wells

Radiant Heating & Cooling

Displacement Ventilation w/ 
Heat Recovery & Demand Control 

Point-of-use Hot Water

Daylight Controls & LED Lighting

On-site PV & Battery Storage



Kate Crosby, Energy Manager
Acton-Boxborough Regional School District
February 9, 2024

ABRSD Boardwalk Campus
Geothermal, All-Electric, Solar+Storage, Net Zero



• 175,000 s.f.
• Energy target: 23.1 kBtu/sf
• Geothermal heating/cooling (electric boiler backup)
• All-electric (emergency diesel generator)
• Solar+Storage
• Zero Net Energy (when solar+storage completed)
• EV chargers
• Rainwater collection

ABRSD Douglas Gates – Boardwalk Campus



 “Start early!” >> set EUI target early in the process
 Credibility, momentum, technical assistance
 Substantial incentives confirmed ahead of time

Early essential support: Mass Save, NGRID, Eversource
and MSBA



Douglas Gates ~ Solar radiation benefit study



Douglas Gates ~ Daylight study
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Life Cycle Cost Analysis (LCCA) x 50 years

2019 pre-IRA legislation:
Geothermal vs high efficiency gas
cost-over-time = a wash

Douglas Gates LCCA study: 
https://drive.google.com/file/d/1y41_8ctZkAh9psoJJ
9Es-CkeXyCItgW3/view?usp=share_link

Now with Inflation Reduction Act tax credits 
& big MassSave incentives: 

Geothermal cheaper to build 
AND cheaper to operate
 https://www.undauntedk12.org/schools-and-the-ira

 https://www.irs.gov/credits-and-deductions-under-the-
inflation-reduction-act-of-2022

 https://www.edweek.org/leadership/schools-can-use-these-
little-known-unlimited-funds-to-make-their-buildings-
greener/2023/10

 https://education.vermont.gov/sites/aoe/files/documents/edu-
school-construction-aid-tf-ma-public-schools-ditch-boiler-
systems-for-geothermal-energy.pdf

https://drive.google.com/file/d/1y41_8ctZkAh9psoJJ9Es-CkeXyCItgW3/view?usp=share_link
https://drive.google.com/file/d/1y41_8ctZkAh9psoJJ9Es-CkeXyCItgW3/view?usp=share_link
https://www.undauntedk12.org/schools-and-the-ira
https://www.irs.gov/credits-and-deductions-under-the-inflation-reduction-act-of-2022
https://www.irs.gov/credits-and-deductions-under-the-inflation-reduction-act-of-2022
https://www.edweek.org/leadership/schools-can-use-these-little-known-unlimited-funds-to-make-their-buildings-greener/2023/10
https://www.edweek.org/leadership/schools-can-use-these-little-known-unlimited-funds-to-make-their-buildings-greener/2023/10
https://www.edweek.org/leadership/schools-can-use-these-little-known-unlimited-funds-to-make-their-buildings-greener/2023/10
https://education.vermont.gov/sites/aoe/files/documents/edu-school-construction-aid-tf-ma-public-schools-ditch-boiler-systems-for-geothermal-energy.pdf
https://education.vermont.gov/sites/aoe/files/documents/edu-school-construction-aid-tf-ma-public-schools-ditch-boiler-systems-for-geothermal-energy.pdf
https://education.vermont.gov/sites/aoe/files/documents/edu-school-construction-aid-tf-ma-public-schools-ditch-boiler-systems-for-geothermal-energy.pdf


Douglas Gates ~ Tight building envelope

Photo 2: Center for EcoTechnology
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construction



Geothermal well field overview



Geothermal well field as-built 





MONTHLY UTILITY DATA



EUI PERFORMANCE

Performance

Trend 

• 20% below
MassSave
Target



From geothermal loop >> fluid enters bank of heat pumps in mechanical room.
Winter: Low-Temp Hot Water circulates out to the building via… 

…Roof-Top Units with 
Energy Recovery Wheels

…radiant panels

Warm weather: system reverses for efficient cooling
Shoulder seasons: even more efficiencies! (COP 6)



• PV solar: 1447 kW DC   (2,700 panels)
• Battery storage system (BESS): 1MW/2MWh

Douglas Gates ~ Solar + Storage to be installed 



https://www.canarymedia.com/articles/fossil-fuels/chart-fossil-fuels-are-a-big-driver-of-inflation
https://rooseveltinstitute.org/publications/energy-price-stability/

Electricity prices >> more stable, less inflation over time

Figure 5. Electricity Prices Less Volatile Than Gasoline 
and Utility Gas

https://www.canarymedia.com/articles/fossil-fuels/chart-fossil-fuels-are-a-big-driver-of-inflation
https://rooseveltinstitute.org/publications/energy-price-stability/


2030 emissions: 50% below 1990 baseline
2040 emissions: 75% below 1990 baseline
2050 emissions: net zero GHG emissions

MA climate legislation >> low carbon economy



Thank you!




