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About Smith College
• 2,500 undergraduate women

• 40% science, math, engineering majors
• 500 graduate students

• 114 buildings
• 3 million GSF
• 126 acres
• Quasi-urban context



Florence Merriam 
founds Smith 
Audubon Society
•1886

Prof. Burk offers 
“Conservation of 
Natural 
Resources” 
•1962

Prof. White offers 
“The 
Environment” 
•1971

1980

Marine Science 
Minor
•1985

Landscape Master 
Plan
•1997

First Landscape 
Studies Class
•2001

Committee on 
Sustainability
•2006

Signed the Carbon 
Commitment
•2007

Sustainability 
Office
•2008

SCAMP
•2010
• Sets 2030 CO2 

neutral

Center for the 
Environment
•2010

ES&P Becomes 
Major
•2011

Bechtel Classroom
•2014

Study Group on 
Climate Change
•2017
•Confirms 2030 

CO2 neutral goal



Co-Generation 
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Ford Hall
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Our Initial Model

Centralized

Switch Fuels 
Reconfirm SCAMP

Decentralize 

Move to 100% 
Electric, Super-

Insulated 
Buildings

Campus

Steam
 Line

Boilers
66% Heat

Turbine
33% Heat

70% Electricity

Purchased 
Electricity

30% Electricity

Cables







Existing Systems

• Master Plan Scope
• 104 buildings (2.9 million GSF)

• Boiler Plant – Central Steam System
• Serves 79 buildings (2.6 million GSF)

• Chiller Plant – Central CW System
• Serves 28 buildings (1.4 million GSF)

• Local Stand-Alone Heating and 
Cooling Systems



Energy Master Plan

Energy Master Plan to achieve carbon neutrality by 2030
• Convert central steam system to low temperature hot water
• Electrify the heating system

• Minimize natural gas
• Heat pump chillers with geothermal system and new energy plant

• Convert building heating systems to low temp hot water
• Additional future cooling capacity
• New Distribution Piping on campus 
• Phased approach: Use information gathered in first phases to 

inform future phases



Building Modifications



Future Campus Thermal Profile
• Assumption:

• Convert to low temp hot water
• Additional Cooling Capacity
• Includes domestic hot water

Heating Load

Cooling Load

Simultaneous Load



• Central Campus Buildings with 
low cost conversion 

• Initial Bore Field
• Distribution Piping
• Direction Bore to connect GHXs to 

Energy Plant
• Four heat pump chillers (high 

turn-down)
• Steam to HW converter or dual 

fuel boiler in boiler plant
• Install SHARC system

Phase 1 – Initial Central Campus



• North East District Building 
Conversion

• Distribution Piping
• Additional Bore Field
• Additional Heat Pump Chiller 
• Install TES Tanks

Phase 2 – North East District



• North West District Building 
Conversion

• Distribution Piping
• Additional Bore Field
• Additional Heat Pump in 

Energy Plant

Phase 3 – North West District



• Completion of Central District 
Building Conversion

• Distribution Piping
• Additional Bore Field
• Dual Fuel Peaking Boilers
• Additional Chiller in Energy 

Plant

Phase 4 – Remaining Central District



GHX Field

• GHX Located on Athletic Fields
• Potential 9.1 acres identified

Goal – find most cost efficient GHX for 
available acreage. 
− Shallower – less $, more acreage
− Deeper – more $, less acreage



Full Campus

Construction Costs Denominated in 2020 $



Initial Implementation Timeframe

Initiate Integrated Project Delivery with Owner, Engineer, and Contractor



Initial Implementation Timeframe

Initiate Integrated Project Delivery with Owner, Engineer, and Contractor



Cost Estimate Summary
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Implementation Planning – the problem 

1. Minimize impacts to core 
business 

2. Achieve savings as quickly as 
possible

3. Implement a culture of 
continuous improvement 



Implementation Planning – the solution

1. Start small

2. Start on the 
periphery

3. Phased 
implementation

Integrate our team with 
campus stakeholders and build 
up from there 

Manage impact to existing 
steam operations, work into to 
the campus core  

Overlap construction, Cx and 
operations of LTHW. Implement 
lessons learned on subsequent 
phases 



Energy Districts 

North District
Capen Plant

West District
Emerson Plant

Central District P1
Central P1 Plant

Central P2 Plant
Central District P2



Vertical Heat Exchanger: CAPEX Optimized
Central District (P1+P2) 

• Bore Count: 306 (P1=150 & 
P2=156)

• % of Annual Cooling Energy: 61%
• % of Annual Heating Energy: 75%
• % of Peak Cooling Load: 40%
• % of Peak Heating Load: 95%
• $5,985,412 for 150 wells

North District
• Bore Count: 80
• % of Annual Cooling Energy: 65%
• % of Annual Heating Energy: 54%
• % of Peak Cooling Load: 32%
• % of Peak Heating Load: 22%

25

• West District

• Bore Count: 160

• % of Annual Cooling Energy: 90%

• % of Annual Heating Energy: 99%

• % of Peak Cooling Load: 51%

• % of Peak Heating Load: 72%



GHX Field
2019 Energy Master Plan 

Current Recommendations 
(GHX Located adjacent to District Energy Plants)
Central District (P1)

West District

North District



Historical Temperature Distribution



VE Cost Estimate Summary



Current Transition Plan



Phased Approach 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Design, planning & procurement

North District - Construction

North District - Operations

West District - Construction

West District - Operations 

Central District P1 - Construction

Central District P1 - Operations

Central District P2 - Construction

Central District P2 - Operations

20252023 20242021 2022

Distribution Changeovers

Building MEP Rough ins

Distribution Changeovers

Building MEP Rough ins

Distribution Changeovers

Building MEP Rough ins

Distribution Changeovers

Building MEP Rough ins

26 Buildings

15 Buildings

16 Buildings

29 Buildings



Phased Approach 



Phased Approach 



Questions?



Dano Weisbord
Associate Vice President

dweisbor@smith.edu

Justin Nash 
Project Manager 

jnash@bond-building.com

Mike Walters, PE
Principal 

mike.walters@salasobrien.com

mailto:dweisbor@smith.edu
mailto:mike.walters@salasobrien.com
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