The Putney School New Dorms

Lowering Total Carbon Emissions
Strategies for Design and Construction

Maclay Architects

Andrew M. Shapiro, Energy Balance, Inc Westford Symposium on Building Science XXVII
Jacob Deva Racusin, New Frameworks Westford, MA~ August 6, 2025



Putney School Dorms
Structure of Presentation

1. Carbon Analysis Framing

2. Project Case Study: Putney School Dormitories

3. Analyzing Embodied and Operational Emissions Over Time
4. Carbon Storage and Time VahfeCarbon

5. RESNET 1550 and Next Steps in Total Carbon Reduction



Embodied CGe Life Cycle Stage Calculations
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Basic embodied carbon math

Material Emission Product
guantity factor emissions
kg CO2e
Fromplan takeoffs From EPDs or other per life CyC|e

approved data source

phase
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Estimating material carbon emissions

Emission data sources

EPD — Product Impacts An Environmental Product

Dedared Unit: 1 m3 Declaration(EPD) "quantifies
Comctruction Matorial environmental information on
e the life cycle of a product to

Amount per Unit

enable comparisons between
— Global Warming Potential 450 kgCO,e prOdUCtS fUlfI”Iﬂg the same

Emitted 475 kgCO,e : n
Sequestered -25 kgCO,e fu n Ctl on.
Ozone Depletion 0.00 kgCFC11e
Acidification Potential 3.01 kgSQ.e The EPD methOdOIOQy fO”OWS
Eutrophication Potential 0.15 kgNe ISO SerleS 14040 & 14025
Smog Formation 0.63 kgO,e )
Primary Energy Demand 3020 MmJ req uireme ntS .
Non-renewable 3045 M)
Renewable 25 M) Reports in kg CO2e.
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BEAM Material CO , Emissions Estimator (A1 -A3)

ADirect side-by-side material
comparisons

AAssembly comparisons
ADesign development

AWnhole building models and
comparisons

Alncludes carbon storing materials

$diie BUILDERS FOR

CLYMATE ACTION




Cumulative Operational CO
Business as usual
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Cumulative Operational CO
High Efficiency
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Global Warming Potential, tonnes CO,e
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We need to reduce both!
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The Putney School New Dorms:
Structure of Presentation

1. The building and context

2. Operational Energy and CO2e Modeling (2 options)
3. Embodied CO2e in Materials (3 options)

4. Total Carbon Picture Over Time (2 options)

5. Lessons Learned
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The Putney School New Dorms:
Two Buildings, Nearly Identical

Gund House Hepper House
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The Putney School New Dorms:
Embodied Carboig Material
Considerations

Original interior rendering:



Doubleheight common space for students



Wood accents anticipating student involvement



The Putney School New Dorms:

Embodied Carbon & Insulation
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