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Where Strategy Meets Action

Clients We Serve

➢ Cities and public agencies
➢ K–12 schools and universities
➢ Commerce and industry

Integrated Sustainability Team



Where Strategy Meets Action

Deb LaSalle, JD. RT Williams, PhD, CEM John Gardner, PhD, PE
Zach Bell, BA 

Environmental Science

Sustainability Consultant

➢ Energy efficiency and 

feasibility studies

➢ Sustainability strategy and 

implementation

➢ Strategic planning and 

stakeholder alignment

Certified Energy Manager

➢ Building performance and 

energy systems engineer

➢ Energy modeling, forecasting, 

and analytics

➢ Utility incentive strategy and 

anomaly detection dashboards 

Senior Engineer

➢ Professor emeritus of 

mechanical engineering 

➢ 60+ peer-reviewed research 

publications,         3 textbooks, 

3 patents

➢ 130+ industrial energy 

assessments

Data Analyst

➢ ESA Credential I energy and 

sustainability analysis
➢ GHG accounting and 

benchmarking
➢ Data visualization and systems 

evaluation

STRAVEN TEAM



Where Strategy Meets Action

Taking Clean Energy 
from Ambition to 
Implementation



Where Strategy Meets Action

Understand the 
system before 
choosing projects
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Understand Systems Before Prescribing Solutions
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Understand Systems Before Prescribing Solutions
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Where should 

you invest? 
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2

Energy Strategy Plan

1

Tier 1

Tier 2

Tier 3

3

5+ yrs 

3-5 yrs 

1-2 year payback

Immediate / 

Short-Payback

Long-Term / 

Replace-as-

You-Go

Categorize opportunities into tiers based 

on cost, payback, and implementation 

complexity.

Investment-

Ready



~ 9 year

 payback

Heat Pump Heater/Chiller ROI

(Return on Investment)

Assumptions:

Electricity Escalation 

    7% 

    5% 

    2.5%

Natural Gas Escalation: 

 2% 

Incremental CAPEX 

Estimates (costs above 

proposed baseline system)

High CAPEX 
(20% Contingency) 

Low CAPEX 
(30% Direct Pay)
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Comprehensive 

Feasibility & 

Alternatives Analysis 



Air-Cooled Water-Cooled Heat Pump 

● Two 230 ton Air-Cooled Chillers, 

operating when air conditioning required

● Update Boiler for New Gym                         

 (Old Gym Complex recently completed)

● Two 230 ton Water-Cooled Chillers

● 340 ton capacity ground source heat sink

● Update Boiler for New Gym                         

(Old Gym Complex recently completed)

● Two 230 ton Heat Pumps using the ground as a 

source for heating and a sink for cooling   

● For heating the New Gym Complex

● For cooling the New & Old Gym Complexes

● Update Boiler for New Gym to use as  backup. 

Borah High New & Old Gym Complex: 

Heating/Cooling Equipment Options

300 ft x 300 ft

underground borehole field

 

240 ft x 240 ft

underground borehole field
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When resistance 

= opportunity
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Don’t Overcome 

Resistance Before you 

Understand It
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Find the Capital Moment



Metric Air-Cooled + Boiler Water-Cooled + Boiler 
Heat Pump (HP) 

Heater/Chiller

Upfront Capital Cost 
Includes system, building upgrades, 

electrical, piping, & install

Excludes 20% contingency specified by 

Musgrove Engineering

● Two 230 ton Air-Cooled

     Chillers

● Boiler for New Gym

● Two 230 ton Water-Cooled Chillers         with 

ground source heat sink

● Boiler for New Gym

● Two 230 ton HP using the

      ground as a source for heating 

      & a sink for cooling

$6.3M 
($3.5M boiler | $2.8M chillers)

 $9.0 M
($3.5M boiler | $2.75M boreholes | $2.75M water-cooled 

system)

 $9.7M
($3.4M HP | $2.75M boreholes | $3.5 for HP mods)

                                        (additional piping needed)

Includes:     -Redundancy: Borehole field sized 460 tons; could downsize to 360 tons.

                   -Idaho Power incentives: For more high-efficiency cooling system components

Supports expansion for future expansion for heating and cooling

Direct Pay Rebate Check $0M $2.0M $2.7M

Incremental Cost $0M $7M $0.7M

First Year Annual Energy 

OpEx (A/C and Heating)
$112k 

($68k/yr to heat New Gym Complex)

$84.7k
($68k/yr to heat New Gym Complex)

$51k
($28k/yr to heat New Gym Complex)

Energy Costs Avoided Baseline $900k over 20 years $2M over 20 years

Lifespan
AC Chillers: 15-20 Years

Boiler: 15-25 Years

Ground Source Loops: 50+ years WC 

Chillers: 25-30+ Years

Ground Source Loops: 50+ years 

Heat Pump: 25 - 30 years

Borah HS Gym: 
Cooling + Heating Strategy Comparison



Metric Air-Cooled + Boiler Water-Cooled + Boiler 
Heat Pump 

Heater/Chiller

Noise Chiller Fan Noise 
to Campus/Neighborhood

None None

Aesthetics
Large Footprint

Requires Enclosure

Visually Unobtrusive

Housed inside Mechanical Room

Carbon Emissions 

(Over 20 yrs)

12,000 MTCO2e 
(203,000 tree seedlings grown for 10 years)

(31.2M miles driven by an average gasoline car)

11,000 MTCO2e 
(179,000 tree seedlings grown for 10 years)

(27.6M miles driven by an average gasoline car)

3,000 MTCO2e 
(47,000 tree seedlings grown for 10 years)

(7.2M miles driven by an average gasoline car)

Contained Glycol 

Use

Glycol Outside & Inside Buildings: 
Outdoor Air-Cooled Chiller shares loop with indoor 

equipment

Glycol Outside Only
Heat exchanger keeps indoor loop glycol-free.

# of Systems to 

Maintain
Two Outside One Inside System

Other Considerations

More exposure to weather
Greater wear and tear on equipment.

Limited future flexibility
Cooling only; heating upgrade would require major 

changes.

Higher refrigerant charge
for  larger outdoor units.

Future heating-ready
Higher avoided carbon emissions if expanded to heating, 

with reduced combustion risks.

Efficient land use
after temporary field disturbance.

Balancing Heating and Cooling 

Rejection to ground + higher avoided carbon emissions if 

expanded to heating, with reduced combustion risks.

Efficient land use
after temporary field disturbance.

Borah HS Gym: 
Cooling + Heating Strategy Comparison



Where Strategy Meets Action

The land constraint: From 150 boreholes to 3



Bozeman, MT

Source: Energy.gov

https://www.energy.gov/sites/default/files/2024-10/geothermal-heat-pump-case-study-montana-state%20university.pdf
https://www.energy.gov/sites/default/files/2024-10/geothermal-heat-pump-case-study-montana-state%20university.pdf


Colorado State University

The bore field, located below a section 

of adjacent intramural sports fields, 

consists of 342 wells, 550-feet deep, and 

contains over 70-miles of closed-loop 

piping. 

Source: Better Buildings Solutions

https://betterbuildingssolutioncenter.energy.gov/showcase-projects/ground-source-heat-pump-solution-colorado-state-university
https://betterbuildingssolutioncenter.energy.gov/showcase-projects/ground-source-heat-pump-solution-colorado-state-university
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Create an 

umbrella - 

protect your 

goals
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Prepare Owner’s Project Requirements

What are the Design Pain Points? 
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Prepare Owner’s Project Requirements



Where Strategy Meets Action

Create a 

thriving 

community! 
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Intergovernmental Collaboration

Merge the civic infrastructure of schools, public libraries, and parks to create highly 

efficient “community hubs.”

By intentionally co-locating facilities and sharing resources, the city maximizes 

public tax dollars, avoids duplicating land purchases, and expands equitable access 

to neighborhoods.



Where Strategy Meets Action

Community Energy Ecosystem
Merge the civic infrastructure of schools, public libraries, and parks to create highly 

efficient “community hubs.”
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Where should 

you invest? 
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Implement + Learn



Where Strategy Meets Action

From Ambition to 
Implementation
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