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The Story of a Real Zero Energy Building
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Learning Objectives

• Understand industry terms for 
measurement of building energy use

• Learn about the process applied to achieve 
Zero Energy verification

• Increase knowledge regarding goal setting, 
energy modeling and integrated design

• Understand how Zero Energy building 
strategies:

• Reduce the impact on the environment

• Impact the project’s bottom line

• Benefit the communities they serve



Why We 
Need Zero 
Energy 
Buildings



Question

How much did global CO2 emissions drop 
in 2020 due to the pandemic 
(from 2019 levels)?

A) 21% B) 65% C) 6% D) 96%



The world shut down 
and CO2 emissions 
fell less than 6%!

© Global Carbon 

Project



What is healthcare’s responsibility?



Healthcare 
contributes over 
10% of US 
greenhouse gas 
emissions.
That’s equal to 141 
coal-fired power 
plants per year.



Department of 
Health & Human 
Services (HHS) is 
urging health
systems to commit 
to reducing 
greenhouse gas 
(GHG) emissions:

50% 

by 2030

Net zero 

by 2050



Climate Change
& Health

The NEW ENGLAND
JOURNAL of MEDICINE

January 17, 2019



Health Care 
Industry 
Emissions

Health Care System to 
Reckon with the Human 
Costs of Climate Change 
Health Affairs

October 16, 2019



Zero Energy Buildings are key to reaching climate goals



Zero Energy Buildings – How do we do it?

Sustainable 
Design

Energy 
Efficiency

Renewable 
Energy

Zero 
Energy 

Potential



Question

How many zero energy buildings

are in the US?

A) 5    B) 160    C)746   D)2,567



160
Verified Zero Energy Buildings in USA

591
Emerging Zero Energy Buildings in USA

Source: NBI (New Building Institute)



Zero Energy Healthcare Buildings in US

Source: NBI (New Building Institute)

Zero Net Energy



Zero Energy
Process 
and the 
Results



New East Side Clinic
• New construction - 63,896 SF
• Community Health Center, FQHC
• Serving Pueblo’s East Side
• 52 exam rooms with shell space for expansion to 78
• Full range of medical services: dental, lab, pharmacy, 

and behavioral health



6.25% 
over the cost of 
traditional construction

13-year 
payback (baseline)

7-year 
payback 
(replaced facility)

A Real Example 
of a Zero Energy 
Building



Big Picture Goals



Building Energy Use
What We Measured

Energy Utilization Index (EUI) = kBtu/SF/Yr

How much energy you're using per SF per year



Building was Designed to Save Over $70,000/ year!

State MOB 
Benchmark

In-Network 
Baseline
Building

East Side Project, As Designed

EUI
107

kBtu/SF/Yr
55.5 

kBtu/SF/Yr
24 kBtu/SF/Yr

Energy Cost $105,000/yr $60,562/year (without PV)

On-Site 
Renewables

N/A N/A

› PV Energy Reduction: 
$31,255/year

› One-time utility rebate: $122,522



Results – How the Building Is Actually Performing

Savings over the building this 
replaced $196,161

Savings compared to baseline 
comparison energy-efficient 

building
$103,136

EUI for this building 22.55

Baseline building performance in 2022 was $130,000*



Results – How Much Does Electricity Cost?

Baseline Energy 
Efficient Building

Building this 
Replaced

PCHC

Energy Cost $2.03 $3.48 $0.41/SF/year



How Did 
Our Team 
Do This?



Generic Keys to Success

All project teams claim to:

• Set clear goals

• Start early

• Collaborate

• Get Owner buy-in

• Educate

• Define expectations

• Measure & verify



Key Element #1:
Understanding the 
Owner and how they 
use the building

• Location

• Culture

• Functional use

• Operations and 
Maintenance



Benchmarking 

to Baselining
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Site EUI through early design

Started at the average EUI for 
healthcare facilities in the US, 
per EnergyStar

Initial goal: 50% reduction

Final modeling result: 24

Iterative design: August 
through November

EUI

(lower is better)



Key Element 
#2: Executive 
Sponsorship

Concern for 
polluting the 
communities that 
PCHC is trying to 
make more healthy.

Board
Vision

Community
Vision

Business 
Case



• A Federally Qualified Health Center 
(FQHC) serving the poor and 
underserved in Pueblo since 1983.

• 27,000 clients with 125,000 visits (pre-
pandemic), providing medical, 
behavioral health, dental services, 
and pharmacy. Historic annual growth 
of 5-6%.

• Pueblo’s East Side identified as area of 
greatest need. Plans to 
build replacement began in 2017.



Zero Energy

• Practical Zero Energy

• Verification not certification

• 12 months of operational 
data (utility bills)



Project Timeline



Key Element #3:
Involve Everyone 
In Energy Goals

• Gave 30% energy 
reduction goals to 
each designer 
(envelope, lighting, 
HVAC)

• Iterative review of 
modeling results



Clearly Document 
Lock In Expectations

• Achieved 50%+



Photo-Voltaic Array

Target = 

448,000 kWh/yr

Actual Produced = 
449,280 kWh/yr



Ground Source 
Heat Pumps



Simplified, Smaller 
Mechanical Room



Key Element #4: 
Actually Do Post-
Occupancy 
Measurement & 
Verification
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August Demand: 67 vs 162 kW!



PCHC compared to 
existing 47,000 sf 
Colorado Ave. Clinic 
(baseline)



Key Element #5: 
Continuous Training



Key 
Takeaways

• Owner buy-in

• Team collaboration with a 
“what if?” attitude

• Zero Energy doesn’t have to 
be complicated or expensive

• Think total life-cycle costs 
of building

• Think community impact



Thank you!
Any questions?

Mike Wolf      mwolf@f-w.com
Corey Chinn    cchinn@f-w.com
Amanda Occhi aocchi@f-w.com

mailto:info@username.com
mailto:chinn@f-w.com
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