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These Buildings Aren’t Going to
Decarbonize Themselves

By: Melanie Danuser, Director of Education and Training, NEEC and Smart Buildings Center
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ENERGY EFFICIENCY plays a crucial role
in building decarbonization, which is reduc-
ing or eliminating carbon emissions from
buildings’ energy usage for current building
stock. The American Society of Heating, Re-
frigerating and Air-Conditioning Engineers
(ASHRAE) explains it this way: “Building
decarbonization describes methods that re-
duce human made Greenhouse Gas (GHG)
emissions related to buildings. Building de-
carbonization encompasses a building's life
cycle, including building design, construc-
tion, operation, occupancy, and end of life.”
https://www.ashrae.org/about/tfbd-what-is-
building-decarbonization

Buildings are significant contributors to
greenhouse gas emissions and energy
consumption, so improving their energy
efficiency is a key strategy to combat climate
change and achieve sustainability goals.

IN THIS ISSUE
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I have had the honor of working for the
Northwest Energy Efficiency Council since
2012 and have supported the work of the
Smart Buildings Center Education Program
since its inception. A significant amount

of my work revolves around our Building
Operator Certification (BOC) program, the
mission of which is to elevate the profession
of the building operator through training in
energy efficiency and smart building tech-
nologies, continued education, and certifica-
tion. This skilled workforce provides energy
and resource savings to building owners and
organizations. But the knowledge, skills, and
abilities that this workforce needs to operate
facilities at optimal efficiency, comply with
new performance standards and environ-
mental policy, and keep occupants healthy,
safe, and comfortable is evolving at a pace
that is, well, hard to keep pace with. We are
working hard to keep the BOC program in
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sync with the changes in the landscape of
commercial building operations, including
adding a class in electrification and another
in smart buildings technologies. We are also
developing modules dedicated to the topic
of Grid Interactive Efficient Buildings. In its
Roadmap for Grid Interactive-Efficient Build-
ings, the Office of Energy Efficiency and
Renewable Energy states that “Grid-inter-
active efficient buildings (GEBs) can remake
buildings into a clean and flexible energy
resource. By combining smart technolo-
gies and distributed energy resources with
energy efficient buildings, GEBs can provide
comfort and convenience for building oc-
cupants, sell services to the power grid,

and cut costs and pollution.” https://www.
energy.gov/eere/articles/does-national-road-
map-grid-interactive-efficient-buildings

The BOC program also provides opportuni-
ties to our students and graduates to learn
more about these topics through continuing
education events like the upcoming Smart
Buildings Exchange. If you are like me and
feel a little (or a lot) overwhelmed by the
sheer amount of information and opportuni-
ties out there, | encourage you to a) read on
and b) attend at least a few sessions of the
Smart Buildings Exchange. | am writing this
article with the hope that you will learn a
little about some of the critical topics being
covered at the conference and have a better
understanding of your role in the path to a
carbon-free future. We all play one!

(Continued on page 2, see DECARBONIZE)
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(DECARBONIZE, continued from page 1)

Here are some of the key reasons why
energy efficiency is essential in building
decarbonization:

Reducing greenhouse gas emissions:
Buildings are responsible for a substan-
tial amount of global carbon emissions,
mainly through energy consumption for
heating, cooling, lighting, and applianc-
es. By making buildings more energy-ef-
ficient, we can significantly reduce their
carbon footprint, contributing to global
efforts to mitigate climate change.

Lowering energy consumption:
Buildings that are operated at higher
efficiency consume less energy and
provide the same or even better level

of comfort and services. This reduces
demand for fossil fuels and other energy
sources, helping to conserve natural
resources and decrease the environ-
mental impact associated with energy
production.

Cost savings: Improved energy
efficiency leads to lower energy bills
for building occupants and owners.
Investments in energy-efficient tech-
nologies and practices can result in
substantial long-term savings, making
it a financially sensible choice for both
individuals and businesses.

Resiliency: Reducing the energy
demand of buildings can increase
energy security by reducing reliance
on imported energy sources. It also
makes the energy system more
resilient to supply disruptions and
price fluctuations.

Economic growth and job creation:
Building decarbonization efforts create
new opportunities for industries involved
in energy-efficient technologies,
materials, and construction practices.
This can lead to job creation and
stimulate economic growth in the
clean energy sector. According to
E4TheFuture 2.16 million Americans
currently work in energy efficiency.
https://e4thefuture.org/wp-content/up-
loads/2022/12/EE-Jobs-in-America_All-
States_2022.pdf

Improving occupant comfort and
health: Energy-efficient buildings,
especially those operated by a well-
trained staff, often have improved
indoor air quality and thermal comfort
for occupants. This can have significant
positive impacts on occupant health

BOC FEATURE & QUIZ

LS. City, County, and State Policies for Existing Buildings:
Benchmarking, Transparency, and Beyond
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and well-being, and positive business
impacts for owners by reducing tenant
turnover.

August 15th, 9:00-10am (PST)
Accelerating the Pace of Deployment:
The Road to Making Buildings Smart,

m Meeting policy and organizational Efficient & Carbon Free

goals: Many jurisdictions and organiza-
tions have set ambitious carbon reduc-

The current pace of retrofitting commercial
and institutional buildings across the United

tion targets and sustainability goals.
Energy-efficient buildings are essential
in meeting these targets and complying
with energy performance standards,
sustainability, and Environmental Social
Governance (ESG) goals. The Institute
for Market Transformation has identified
40 cities with energy benchmarking

or transparency policies, along with
many states that have layered building
performance standards. https://www.
imt.org/resources/map-u-s-building-

States is presently on a 300-year timeline.
The technology exists and the financing of
projects is increasingly accessible with the
Inflation Reduction Act and carbon market
funds starting to flow. So why isn't our pace
of deployment faster? This moderated panel
discussion brings together public and private
sector senior leaders to describe how they
challenged their organizations to move now
on projects that made their infrastructure
smarter and more efficient with lower carbon
emissions. Is organizational leadership from

benchmarking-policies/ the very top the key to solving the 300-year

problem? Get motivated by this session to
experience the technology and practice
ideas for the three days of SBX 2023.

August 15th, 10:30am-12:00pm (PST)

Grid-Interactive Efficient Buildings

A few of the panel discussions you can join
virtually at the upcoming Smart Buildings
Exchange are highlighted below, and the full
conference agenda is available at https://
sbxconference.org/agenda/. For every hour
you attend a session you can earn 1 BOC
credential maintenance point and 0.10
IACET CEUs towards the renewal of industry
certifications, certificates and licenses.

Continued progress toward the electrification
of the built environment creates both a
massive challenge and an opportunity for
eliminating carbon emissions. The challenge
of new loads from electrification on the utility
system requires enhanced abilities for shifting,
shedding, and modulating those loads to

the mutual benefit of the building owner

And as an added bonus, each session

you attend will enter you in a drawing

to win prizes including a $500 airline
travel voucher, $250 Hyatt travel voucher,
and Amazon gift cards!

(Continued on page 3, see DECARBONIZE)
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(DECARBONIZE, continued from page 2)

and serving utility. The effort to scale grid-
interactive efficient buildings (GEBs) is well
underway. What are the risks to all parties
in getting this wrong? This session will bring
together voices from the nation’s leading
national laboratory on GEBs with building
owners and service providers who are de-
ploying GEBs strategies in commercial and
institutional buildings across the country.

August 15th, 1:00-2:30pm (PST)
Being Smart About Variable Occupancy

Whether you are in Seattle, Austin, Boston,
or Philadelphia the hybrid work environment
is the new normal. While building occupancy
rates vary by location — and certainly by day
of the week — the challenge of efficiently
lighting, heating, cooling, and ventilating
space is increasingly complicated. Should a
building with 45% occupancy consume the
same resources as one that previously had
an 80% occupancy rate? Should this rekindle
the concept of Energy Use Intensity (EUI)
per occupant versus EUl per square foot

(SF) as a metric? This session will explore

the complexities of variable occupancy rates
and how smart technology and practices can
help building owners and operators manage
resources and consistently meet health and
comfort standards of their occupants.

August 15th, 1:00-2:30pm (PST)

Moving Beyond Fault Detection &
Diagnostics

Fault Detection and Diagnostics (FDD) is
now rather commonplace across commercial
and institutional buildings working to
identify abnormal operations of HVAC
systems. Where do building managers and
operators go from here? This session will
offer a stimulating look at the next steps

in technology and practice to improve
building system performance and longevity.
Panelists will detail their work demonstrating
how FDD output can be utilized to create
data driven maintenance tools that can
automatically correct controls hunting faults.

The panel will also cover new tools that
enable Al technology for autonomous
building operations. In addition, this panel
will highlight expertise at applying aug-
mented intelligence for performance at both
the building and campus scale. Finally, the
group will look at developments in ASHRAE
Guideline 36, the best practice for high
performance sequence of operations. This
session is a must for anyone faced with the
daily challenge of making building systems
work well.

BOC FEATURE & QUIZ

August 16th, 9:00-10:30am (PST) By prioritizing energy-efficient operations

Smart Approaches for Building and maintenance practices, we can signifi-

Electrification & Carbon Reduction cantly redgce carbon emissions, save energy
and financial resources, improve comfort

This session will explore both new and health, and contribute to a more

construction and retrofit examples of sustainable and resilient built environment.

buildings that embraced electrification and The challenge for you is to pick one thing

eliminated carbon emissions. Deploying you can do to be a part of that change.

smart technologies is not an end but Hopefully some of the conversations during

a means — along with a set of strategic the Smart Buildings Exchange can help

design and equipment selection choices — inspire your action plan!

to reduce a building’s carbon footprint

and provide a compelling return on invest- Register for Free Today!

ment for the building owner. Whether you

are involved in a new building project or

trying to find the best path for your existing

building, this session will help you thread Thank you to NEEC and SBC Senior Project

the .needle of smart solutions with a solid Manager Britton Rife for her contributions
business case behind them. to this article.

August 16th, 1:30-3:00pm (PST)
On-Site Renewables & EV Charging \ 4 TAKE THE QUIZ! \ 4

Buildings are changing as they meet the .
challenge of net zero carbon emissions. You can earn 1.0 maintenance

Some buildings are positioned to deploy point towards your BOC

sglar arrays ahd most builldings are angl credential renewal by
will be adapting to a vehicle fleet that is Ki 9
increasingly electric — and needing to be taking a quiz on

charged while parked. This session will the material in this
explore case studies of building owners Feature Article.
who are embracing these changes and
how smart technologies are helping them
with the transition including the huge
challenge of integrating EV charging O

and what it means for electrical service —

size for electrical and grid-interactive
capabilities.

The push for building decarbonization CLICK HERE
has brought forth a new era for energy
efficiency. Energy efficiency has long been

referred to as the first fuel, and now it can
be the first tool for building decarbonization.

We'll help your business save

money and energy.
X/) 0 . ° .
o ° / °
0o X
AWide Range Cost Optimizing Incentives
of Solutions Savings EnergyUsage and Rebates
Our nationally recognized energy  Providing your business significant, Helping your business do Connecting you to the right
efficiency portfolio includes persistent savings that can be more with less through incentives so you can
solutions that address lighting, used to reinvest in your core sustainable energy implement energy-saving
heating, cooling, appliances, business—helping to deliver a management. measures that will benefit
process equipment and more. competitive edge. your business and bottom line.
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INSTRUCTOR INTERVIEW

Q&A with BOC Instructor

Independent Contractor

How did you become involved
with building operations and
energy management?

| was introduced to BOC when | worked

at Evergreen Consulting. Evergreen is a
consulting group that specializes in lighting
incentive program management for utilities.
| was a lighting specialist, program manager
and training/education manager at that time
so | did a lot of teaching. BOC was one of
the classes | was fortunate to teach.

What is your area of expertise

in the field?

Lighting. | have been specializing in lighting
sales, lighting program management, light-
ing project management, lighting design
and teaching lighting for over 30 years.

My career began as a lighting project
manager and eventually | transferred into
sales. One of my favorite positions was early
on in my career when | was in charge of the
Fred Meyer account. | was able to help them
with design as well as ensure their lighting
showed up on site correctly at the right time
so they could meet their grand opening
goals for major remodel and new stores.

| got to work directly with the store planners
and project managers at Fred Meyer and it
was a great relationship. | also got to work
with the store facility managers to ensure
we were supplying lighting that was easy

to maintain.

One of my other favorite positions was work-
ing as a training and education manager

at Evergreen Consulting. We managed the
Energy Trust of Oregon lighting program,
and | got to plan workshops for our trade
ally network so they could be educated on
current energy efficient lighting and better
understand how to navigate the utility incen-

tives to help sell a project. | enjoy teaching
and | also love watching people learn in
different ways.

What do you see as the greatest
challenge to facilities operations
and maintenance in your particu-
lar field or to facilities manage-
ment in general?

I have worked with facilities people over
the years and | often hear a lot about their
challenges with lighting. The biggest issue
is that lighting designers sometimes forget
to consider the maintenance aspect when
they are designing lighting for a building. It
is easy to get caught up in the "beauty” of
lighting and forget about how well it can be
maintained. Having said that, most mainte-
nance people spend time replacing lighting
when it goes out, rather than cleaning/ad-
justing it along the way.

Replacing lighting can be a challenge be-
cause factories go out of business and also a
lot of lighting products don't have appropri-
ate labeling. And when it comes to lighting,
it is definitely not a “one size fits all” sort of
thing. The variables seem endless. This can
get very confusing when trying to maintain
lighting so it can represent what it was
intended for throughout its life span.

Is there anything that surprises
you when you teach BOC classes?

The classes are fun for me because | love to
yap about lighting!  Most of the time, the
students are very interactive, and | appreci-
ate that. | will often hear about new things
that happen to maintenance people typically
regarding defective products so | am grate-

ful to get that info. | wouldn't say it surprises
me, but | definitely learn about new issues
with lighting.

Do you have any best practices
or tips you'd like to share?

Tips for lighting: if you ever sit through one
of my classes you will always hear about
"appropriate light levels”. When | began
working in energy efficient lighting, | realized
that a lot of projects were focused on saving
energy alone and failing to achieve appro-
priate light levels. | believe the two go hand
in hand. You can save energy with lighting
all day long, but it does no good if you are
sacrificing light that is needed. Remember
that we light spaces for people and light is
necessary. If you find out the appropriate
light levels that are needed in the space first,
then you can focus on energy efficiency as
you plan your upgrade.

Another tip is to learn a bit of lighting lingo
so you are able to ask the right questions.
Every industry has a “language” and if you
know some of the terminology, it's easier to
get the help you need. The llluminating En-
gineering Society (IES) has many reference
books that you can purchase or might also
be able to find some in lamp catalogs. An-
other good resource is the lighting design
lab in the Seattle area.

How do you like to spend free
time?

| like to read, | like to bake, | like to host
dinners and other functions at our home,
and | do a lot of various activities with our
church.

Energy Efficiency programs
designed to help your business.

Find ways to save energy and money by taking
advantage of rebates and custom incentives along
with energy education offerings.

1-800-823-5995

MNorthWesternEnergy.com/EPlus

NorthWestern

Energy
Dalivering & Bright Futiire


https://northwesternenergy.com/billing-payment/ways-to-save/energy-efficiency#
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BOC Grads Making a Difference

BOC 1 Evergy in Wichita, KS 2019/2020

What year you attended the
BOC, and a little about your
work background.

| attended the BOC 1 course as the Man-
ager of the Facilities Department for Equity
Bank in 2019/20. I'm a US Air Force veteran
who also served over 15 years as a church
administrator before starting in banking

in 2010.

Where do you work currently

and what is your favorite thing
about your job?

| currently work at Bank of the Sierra and
serve as SVP, Director of Service Operations.
My favorite thing about my job is getting to
lead a team that is really conscientious and
believes that what they do makes a differ-
ence; and getting the opportunity to learn
new things constantly.

What energy savings project
have you completed since you
completed the BOC training?

There have been quite a few energy saving
projects over the last few years, including
LED lighting and putting solar lights in a
parking lot. But the most challenging and
rewarding project has been installing Electric
Vehicle charges at six of our locations.

Why have you chosen this project?

Bank of the Sierra is committed to making
the communities we serve better. Headquar-
tered in the heart of the San Joaquin Valley,
many of our banks are in underserved com-
munities that didn't offer any EV solutions,
and in California we are working to transition
to electric vehicles by 2035. Now, each of
the 6 locations are equipped with between
6 to 10 charging stations which provide
energy to the cars at no cost to the user.

It's a way of giving back to the communities
that have supported us over the years.

Initial parking lot groundwork and charger units
installation.

This project was a team effort. | worked in
conjunction with our accounting staff (they
handled the rebate portion) and Southern
California Edison (SCE), as part of their
"Charge Ready Program”. As part of the
program all the physical work of getting

the parking lot ready for the charger unit
installation fell to SCE. They started with site
surveys to confirm that each location had the
capacity to house the EV units. Once a loca-
tion was deemed feasible, SCE brought in
electrical contractors to install the required
power, handle the groundwork, and ensure
the footings for the units were in place.

| was primarily responsible to serve as the
liaison, ensuring the banks remained open
while there was construction in the parking
areas. Surprisingly, the interruptions were
very minimal, and the contractors did their
best to prevent interference with our drive-
thru lanes. Once that stage was complete,
the next challenge was in determining which
EV charge units to purchase, as there are a
ton of options!

With no prior experience with EV Charges,

| reached out to QMerit, a company that
installs EV Chargers, to provide recommen-
dations and assist in bringing the project to
the finish line. They determined our needs
and found a vendor to provide the units and
schedule the installations. It was important
for me to have good project management
skills to ensure all parties were current on the
progress and the communication channels
were open.
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Presently, 6 to 10 charging stations have now been
installed at six Bank of Sierra locations in the San
Joaquin Valley.

When was your project started
and completed?

As a part the Southern California Edison
"Charge Ready Program” ground was
broken on the first two locations in the fall of
2022. We have worked through the instal-
lations a couple at a time, and are ready to
commission our final pair of locations.

Did your employer encourage
BOC training?

My employer has been very supportive of
ongoing training. | hope to begin work
toward my BOC Il soon.

How did the BOC training
influence the decision to do

an energy efficient project?

| believe my BOC training allowed me to
better understand the importance of includ-
ing the consideration of energy saving pos-
sibilities at the start of any project.

BOC GRADS (Continued on page 6)
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General Manager at The Vanguard Lofts
in Honolulu, Hawaii

Attended BOC Level 1 & 2 in Hawai

What year you attended the
BOC, and a little about your
work background.

| attended BOC level 1 training in 2010,
and BOC level 2 training in 2013-2014. My
education is with California State University,
Monterey Bay and later the University of
Hawaii where | earned a degree in Marine
(Yacht) Fabrication and Repair. Instead of
voyaging to Tahiti or other points south,

| decided to stay in Honolulu where | have
worked in the building maintenance trade
since 2003. Since deciding to stay, | have
served as a technician and facilities
manager in commercial, industrial and
residential facilities

Where do you work currently
and what is your favorite thing
about your job?

| am currently General Manager of a
high-end mixed-use (retail and residential)
boutique condominium property called the
Vanguard Lofts. The building is an adaptive
reuse development containing some of the
most expensive apartments on the island
($1.5-$3MIL), with each unit having a unique
plan and no two units being alike. My
favorite aspect of working at the Vanguard
Lofts is also the most challenging: building
relationships with my residents, visitors, con-
tractors and vendors to make our property
safer, cleaner and more luxurious each day.

What energy savings project
have you completed since you
completed the BOC training and
what were the impacts?

I've implemented improvements in how
we manage and maintain our pool and spa
facility to achieve cleaner and safer water
while reducing energy and chemical con-

sumption. Energy prices are high in
Honolulu, especially gas heating for the
pool and spa. When | started at The
Vanguard, my board thought they were
saving money by only heating the pool
during the weekend. So before efficiency
improvements, Monday through Friday the
water was uncomfortably cold especially
for our senior residents.

Through careful data collection and analysis,
| promised my board of directors that not
only could we heat the pool all week, but
could even save energy in the process. | was
able to demonstrate that heating the pool
periodically required an immense amount
of energy to raise the temperature after
each cool down period. Subsequently, by
maintaining a steady 84° temperature we
dropped overall building gas consumption
by 50%!

The Vanguards Loft Pool and Spa area.

Honolulu has very hard water (high level of
calcium hardness CH). We installed a whole-
building water softener earlier this year and
| am now a fan of this technology. While this
was not an easy project and it does require
a bit of upkeep maintenance (and cost),

the lower calcium hardness (near zero) has
resulted in much better water chemistry

for my water recreation facilities leading to
much less chemicals needing to be added.
As we replace valves, fixtures and especially
water heaters in the building, the increased
efficiency (due to reduced heater coil
scaling) will help this project pay for itself.

Did your employer encourage
BOC training?

Not exactly, | initially pursued BOC training
on my own volition with encouragement
from my alma matter: the University of
Hawaii, when | decided to make a real
commitment to my industry back in 2010.
The training has definitely enhanced my
skills in identifying and implementing build-
ing improvements and best management
practices and that has carried me far in my
career, through a few employers since. | also

BOC GRADS

The Vanguards Lofts' whole-building water softener
system.

achieved a CEM (Certified Energy Manager)
credential from the Association of Energy
Engineers (AEE), and will be working toward
my CBCP (Certified Building Commissioning
Professional) credential with the AEE in the
near future.

How did the BOC training
influence the decision to do

an energy efficient project?

The BOC training compelled me to look
at all my improvement projects through
an energy-efficiency lens. By improving
efficiency, the completed projects are
higher quality, have a longer life-cycle,
and faster payback which enhances value
for all stakeholders.

Please add anything else that
you think is relevant.

| recently transitioned from serving as a
technician to now managing an entire
property. My advice to any professional
growing in this manner is to work hard but
be patient with your building stakeholders
and with yourself. Often, we can see the
most effective improvement or practice, but
must guide and instruct the building owner
with our expertise and let them decide
what they want to do with their asset. They
might not choose the (our) most efficient
approach, but we can still manage their
property safely and efficiently.

In the manager’s role, you are managing
people (and often politics) and not ma-
chines. Enjoy your role and take the time

to build the relationships first. This will go

a long way towards selling innovation and
efficiency projects. Do your rounds every day
to gather and compile the data: you cannot
manage what you don't measure. Educate
and train your staff and stakeholders by
developing SOPs (standard operating
procedures), and write timely reports to
inform your stakeholders and showcase
your team accomplishments.



PARTNER HIGHLIGHT: POWER CORPS BOSTON

First Power Corps Boston
Building Operations Cohort

First Power Corps Boston
Building Operations
Cohort was completed
June 22, 2023. Power
CorpsBos is a green jobs
program that provides
young adults with training,
career readiness sup-
port, and connections to
employers in the green
industry. Priority popula-
tions include returning
citizens, court-involved
residents, youth who have
experienced homelessness
or housing instability, and
young people who have
been in foster care.

The City of Boston's green jobs program was
inspired by the Philadelphia Power Corp-
sPHL model that builds opportunities for
young people by tackling pressing
environmental challenges and developing
the skills required to secure meaningful work.

The program is a partnership between
Power Corps Boston, A Better City, and
Roxbury Community College (RCC). The
building operations pathway is training for

"I loved everything about my
internship. Everything | learned in
the classroom | was learning on

my site. Everything was great.

I learned about BAS, controls,
valves, lighting, and elevators.

I had cameras and computers in
front of me that | could control.

If you were in the elevator or a
hospital room, | could control that."

- Ricky Bradley White

Eight students received their certificates after completing the Power Corp's 18-week program.

jobs that reduce greenhouse gas emissions
in large buildings by teaching students’ skills
to maintain building operations at peak
efficiency.

Program participants studied at RCC's
Center For Smart Building Technology every
Tuesday and Thursday for six months. They
received in-service learning opportunities
within large buildings coordinated by

A Better City. Students interned two

days a week at their sites.

Power Corps alleviates barriers for partici-
pants by offering transportation, stipends,
case management, and career readiness
support. Students had career workshops
at Power Corps Boston every Friday.

Throughout the 18-week program, eight
students completed several courses outlined
below and earned industry-recognized
certificates. In addition, students completed
a capstone project, including a benchmark-
ing analysis and commercial energy audit

of RCC. This all-encompassing training
program will enable students to propel

their careers forward in the green building

industry.

Building Operations
Fundamentals Program

Industry Recognized Certificates
¢ Green Professional Building Skills
Training (GPRO)
- Fundamentals of Building Green &
Operations and Maintenance
Essentials

¢ Building Operator
Certification (BOC)

- Fundamentals of
Energy-Efficient
Building Operations

RCC Certificate of

Completion

¢ Building Operations
Fundamentals (Includes
completion of
courses below)

- Building Automation
Systems Fundamentals

- Introduction to
Energy Auditing

Internship Site Partners

* Boston Properties (operated by C&W
Services)

* Beacon Capital Partners (operated by
NEWMARK)

¢ Federal Reserve

e Mass General Brigham
o JLL
o Dana-Farber Cancer Institute

"“This experience was very helpful.
People took time with me. | learned
the fundamentals of efficiency, and it
prepared me well to be ready for the
job. Now I look at buildings differ-
ently. I'm now more resourceful, feel
I belong, and can do things! | learned
the skills that are really important to
have. | am more confident when | go
into the public and into buildings.
This was an eye-opener!”

- Sean Perera



EMPLOYER HIGHLIGHT

San Diego Padres

NUMEROUS ENERGY EFFICIENCY M

Vice President, Facilities and Special Projects
San Diego Padres

When did you first start support-
ing your employees to attend
BOC training?

| attended BOC 1 as a facilities manager

in 2011. | really enjoyed the program;
especially the efficient building, energy
efficiency, and sustainability courses. After

| finished the program, | scheduled my
building staff to complete the program as
well. When | joined the San Diego Padres,

| was surprised to find out that none of the
legacy building engineers had been through
the program. Since then, I've put at least 30
engineers through Level 1, and 4 engineers
through Level 2.

How did you first hear about
the BOC program?

| first heard of the program through an
online search in 2009. At the time, my
company wouldn't pay the tuition. | was
very lucky in 2011 to have my local utility
company, SDGE, pay for my tuition through
their client education program. | liked the
program so much that | paid for the Level 2
program myself in 2012.

What benefits have you seen from
the training and credentials for
your staff and organization?

| think the BOC program is worth the invest-
ment because it helps building engineers
look at the building systems as a whole
system, or organism, working together. If
any one system is not functioning properly,
it impacts your building occupants and

your building carbon footprint. | notice that
my engineers are more thoughtful about
preventive maintenance and more proactive
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EASURES TO PETCO PARK

&

Petco Park, home of the Major League Baseball team San Diego Padres.

when reporting problems that would typi-
cally go unnoticed. Additionally, they take
the time to identify waste and inefficiencies
that help the department budget.

Do you have any energy
efficiency projects you would
like to highlight at your facility?

I have been very fortunate to work for an
organization that values high Return on
Investment (ROI) energy efficiency projects.
Since joining The Padres in 2015, Petco
Park has installed LED field sports lighting,
converted the entire ballpark to LED, and
installed advanced lighting controls. What's
more, the ballpark installed utility subme-
ters, Tridium building management system
and energy management system, plug load
management system, and PC power man-
agement system. Thermal energy storage
was installed in walk-in coolers and freezers
and ice machines were upgraded to energy
star units. The ballpark also installed the
largest solar array in Major League Baseball,
a 336-kW array on the ballpark roof canopy.
Additionally, a 125-kW battery energy stor-
age system was added to the solar array.

Currently, the ballpark is installing high
speed doors on the walk-in coolers and

installing a new 1200-ton chilled water plant.

Both projects will be completed by the end
of 2023.

your proﬂts‘

With |daho Power's energy
efficiency programs, your
business can earn incentives
on upgrades that will save you
even more in the future.

POW,

Building with or installing
efficient equipment is good

for your customers, employees
and your bottom line!

See how easily you can save;
idahopower.com/business



https://www.idahopower.com/energy-environment/ways-to-save/savings-for-your-business/

TECHNICAL HIGHLIGHT

Commercial Secondary Windows:
Better Comfort, More Savings, Easier Compliance

By Rick Dunn, Senior Product Manager at the Northwest Energy Efficiency Alliance

The energy and non-energy benefits of
commercial secondary windows (CSWs) are
manifold. In addition to reducing energy
consumption by 13%' or more, improving
overall envelope performance by up to
30% 2, reducing air leakage and exterior
noise infiltration, and enhancing property
value by maintaining views, they can also
greatly improve thermal comfort throughout
a building. When considered in conjunction
with HVAC system updates, CSWs

can further allow for significant HVAC
downsizing, which reduces capital and
operational expenses.

CSWs are installed over existing primary
windows, making them a more affordable
and less intrusive solution than a full window
replacement. This relative ease of installation
presents an economical option for buildings
to comply with Building Performance Stan-
dards (BPS) and energy disclosure require-
ments, while addressing a building’s most
challenging need: envelope improvement.

The Northwest Energy Efficiency Alliance
(NEEA) recently conducted a series of field
tests to evaluate the energy and non-energy
benefits of CSWs, explore suitable applica-
tions, and understand the installation pro-
cess. The following results come from one
of NEEAS test sites in a mild climate. NEEA
will publish a full report from all test sites
later this year.

Thermal Comfort

CSWs enhance thermal comfort in all climate
types, from mild to extreme. Though ex-
treme climates produce the most uncomfort-
able indoor environments, mild climates also
generate thermal discomfort, particularly in
pre-1990 buildings with single-pane glazing.
Thermal-image testing conducted by NEEA
demonstrated the effectiveness of CSWs

in mild climates by measuring exterior and
interior window surface temperatures on a
single-pane window.

On a day with an outdoor ambient tempera-
ture of 63 F, the exterior surface temperature
for a window facing the sun registered 125 F,
the interior surface temperature registered
107 F and ambient temperature near the
window registered 87.2 F. Despite the pleas-
antly mild outdoor temperature, occupants

External Window Surface
125° (+62°F)

Thermal Comfort Example
9.2.20 at 8:00am. Outside Ambient Temp: 63°F

Interior Window Surface
107° (+44°F)

sitting near windows dealt with extreme
discomfort from the direct sun exposure.
However, after the CSW installation, ambient
temperature was 73.9 F at the desk nearest
the window — a reduction of 13.5 degrees
(15.5%) compared to pre-installation
conditions.

Noise Reduction

NEEAS field tests further evaluated the
acoustic benefits of CSWs by measuring
ambient exterior and interior sound levels
before and after installation. In addition,
NEEA conducted a controlled sound test
using various frequency sound waves at

90 dB. The field tests showed that CSWs
achieved an additional 6.9 dB reduction
(12.5%) in sound transmission under ambient
conditions, and an additional 5.7 dB reduc-
tion (11%) on average at the 90 dB exterior
testing condition.

Air Leakage

To evaluate CSW air-leakage reduction,
NEEA conducted a blower-door test that
demonstrated a whole-building leakage rate

reduction of approximately 7.5%. This air-
leakage reduction can help to further reduce
energy use and enhance occupant comfort.

Whole-Buiding and HVAC
Energy-Savings

NEEA calculated CSW energy savings by
running a calibrated energy model using
typical weather data to create weather-
normalized energy estimates: one with the
existing window specifications and one with
the updated CSW specifications. Based on
the energy model results, the installation of
CSWs is expected to reduce whole-building
energy consumption by 13.4% (944,634 to
818,121 kWh). Peak cooling load is expected
to drop 14% from 78.3 tons to 67.4 tons,
representing a permanent improvement
that could allow for the downsizing of HVAC
equipment during a future retrofit.

In addition to reduced year-round energy
consumption and potential HYAC downsiz-
ing, CSWs offer multiple direct and indirect
savings opportunities, including:

SECONDARY WINDOWS (Continued on page 10)



SECONDARY WINDOWS (Continued on from
page 9)

* Reduced peak load reduction, which
can yield even more savings when utility
rates may be higher.

* Maximized natural daylighting, which
can reduce lighting demands and
energy use.

e Earned utility incentives, which can
potentially be based on overall energy
savings and/or peak-load reductions.

Project Cost

There are a wide variety of CSW products
and related features available on the mar-
ket, including single-pane, double-pane,
operable, non-operable, low-E coatings,
custom-frame designs, interior and exterior
mounting options, and those installed by
the manufacturer or third party. Given this
variety and the diversity of building needs,
it's not possible to give a representative
price range without knowing the specifics
of a building. However, when compared to
the cost of fully replacing primary windows,
CSW costs are approximately 10%-25% of
the replacement cost.

Easier Compliance with BPS
Today, more than 40 states, cities, and juris-
dictions have implemented whole-building
BPS and/or energy audit requirements to
reduce energy use intensity (EUI) or Green-
house Gas (GHG) emissions. To comply with
these standards, building owners must often
undertake deep and expensive energy
retrofits. CSWs offer an ideal solution,

as they can cost effectively improve the
building envelope, which is often the
worst-performing part of a building from

an energy-loss perspective.

From an installation standpoint, full window
replacements are usually time intensive
and disruptive to building occupants, while
CSWs can be installed with minimal or no
disruption to tenants or normal building
operations. And because CSWs have a
beneficial impact on other energy-consum-
ing systems such as HVAC and lighting,
they can further reduce or avoid the cost

of additional retrofit projects.

To learn more about the benefits and
considerations of CSWs, visit betterbricks.
com/solutions/secondary-windows.

! Field Evaluation of Low-E Storm Windows.
Ernest Orlando Lawrence Berkeley National
Laboratory, 2007.

2 Building Envelope Campaign. U.S. Depart
ment of Energy, 2019.

TECHNICAL HIGHLIGHT & BOC ANNOUNCEMENTS

SBC Announces 2023
BOC Operator of the Year!

The Smart Buildings Center (SBC) and Building Operator Certification (BOC)
program are proud to announce the 2023 BOC Operator of the Year:
Malachi Rein, Director of the Building Energy Exchange St. Louis!

Malachi Rein, 2023 BOC Operator of the Year.

Each year, BOC requests nominations for
people working to improve the energy
efficiency of their work environment using
skills they learned in the BOC program.

We received many impressive 2023 nomina-
tions detailing how methods learned in
BOC classes are helping people make
improvements in their work environments,
but Malachi's story stood out among the rest.

In his current role at the Building Energy
Exchange St. Louis, Malachi uses his technical
expertise and experience on Facilities
Management teams to help others

create understanding, projects, and plans
for implementing efficiency projects and
practices in their buildings. He does this
through outreach and education, direct
conversation, and providing and connecting
ideas to resources and incentives.

After completing BOC Level | training
while working as a Project Manager in the
Facilities Management Division of a large

local government, Malachi began compil-
ing cross-departmental utility data totaling
several million dollars. He shared it as a
baseline for discussion with management
about the nature of an aging central me-
chanical plant. Malachi also developed and
presented a campus submetering strategy.
This illustrated the value and importance of
energy benchmarking and has resulted in a
new effort to benchmark all 3.2 million sf of
their portfolio. The effort to publicly share
benchmarking data allows for a nimble reac-
tion to operational issues, informed capital
planning, and enlightened decision-making
by public officials who represent the issues
of nearly 1 million citizens.

After Malachi gained increasing responsi-
bilities and trust in his career, his expertise
and passion led him to be appointed as the
Director of the Building Energy Exchange
St. Louis. Malachi now uses his position

to empower building owners across the

St. Louis region, including those who need
to comply with the City of St. Louis' Building
Energy Performance Standards.

He believes in the investment in building
operators who instrumentally support society
and have great potential to be needed agents
of positive change in their everyday work and
advocates for more people to have the oppor-
tunity to attend BOC training.

The SBC and BOC program applaud Malachi
on his efforts and congratulate him on being
named as 2023 BOC Operator of the Year!

Know someone who deserves recognition
for their work in the industry? Nomina-
tions will open for the 2024 BOC
Operator of the Year award in May,

so stay tuned!



https://betterbricks.com/solutions/secondary-windows
https://betterbricks.com/solutions/secondary-windows
https://neea.org/committee-documents/field-evaluation-of-low-e-storm-windows
https://www.energy.gov/eere/buildings/articles/us-department-energy-technology-campaigns-getting-scale

BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

The Building Operator Pathway Pilot
Wraps After Two Years

Thanks to a special
partnership with

Energy Association of
lowa Schools (EAIS) and
Southwestern Com-
munity College (SWCC),
MEEA awarded 20
Building Operator
Certification® (BOC)
Certificates to lowa
high school students
and staff members this
spring through the
Building Operator Path-
way (BOP) program.
Utilizing a combination
of classroom work and
on-the-job, hands-on
experience, the BOP pilot guided students
and staff members through a two-year ca-
reer-oriented training that included the BOC
curriculum. For a look back at the formation
and structure of this program, read our first
blog post on BOP.

A

Bullding Operater
Pathway

BOP participants took BOC classes with
MEEA-approved instructors, covering topics
on HVAC systems, benchmarking, lighting
and more. Many of the BOC instructors
who taught the pilot noted that adapt-

ing teaching styles for this new audience
was a rewarding experience. As one BOC
Instructor, Bill Burns, stated, "It was a joy to
be teaching in a class setting, albeit online,
where the students were seeing the building
HVAC equipment for the first time. It was
great to see the remarkable mentoring that
the facility managers were providing both
during the classes and hearing about what
they had done on their HVAC systems each
week. This program has great potential to
start a new generation of building opera-
tors/managers.”

Additionally, students spent a few days each
week working with the school facilities staff
members who served as their mentors.
During the hands-on sessions, students
were able to apply what they learned in the
classroom, working in mechanical rooms
and operating the equipment they learned
about in their BOC classes. As many of

the participating school districts are short-
staffed, this extra help was mutually beneficial.

Intended to provide a pipeline of skilled
workers with energy efficiency experience
for lowa's workforce, the BOP pilot had a

Having fun.

Finishing STRONG!

profound impact on many of the students
with some noting that the program has
altered their career paths and inspired them

to go into building operations. For example,

several students indicated that they now

plan to pursue becoming HVAC technicians,

citing job security and earning potential as
deciding factors. As one student put it,
“This program teaches you skills and gives
you opportunities no other class can.”

As a testament to the pilot's success, one
of the participating schools hired 2 of their
BOP students as full-time staff members.
The program also provided the mentors
with new expertise, knowledge and profes-
sional development as they took the BOC
courses alongside their students. Several
mentors noted that the program increased
their appreciation and respect for teach-
ers and exposed them to new aspects of
their profession. Working with the students
allowed them to look at their buildings with
fresh eyes, as one mentor noted, “It's nice

to see all the things that are
possible in a building.”

Students who successfully
completed the program
earned college credit
through SWCC, and in May
of 2023, earned a BOC Train-
ing Certificate of Completion.
In total, 11 students and nine
mentors successfully com-
pleted the program. Students
now have the option to either
continue their education or
enter the workforce right
away with the experiences
and expertise they gained
through BOP. We wish the
students the best of luck as they embark on
their next journey.

MEEA is excited to explore additional
opportunities to help fill the gap of new
entrants to the workforce. In 2024, MEEA
will start offering a new training curriculum
under the BOC umbrella, Fundamentals of
Energy Efficient Building Operations, which
provides basic principles of energy efficiency
awareness and understanding in commercial
and institutional buildings. It is designed for
those looking to start a career in building
operations and maintenance or individuals
just beginning their career. MEEA hopes to
partner with Midwest workforce programs
to help build up a pipeline of new skilled
workers. For more information or partner-
ship opportunities, please contact BOC@
mwalliance.org.

Students participating in the Building Operator Pathway program not only benefits the local school
districts but helps businesses grow their own future building operators.


mailto:BOC%40mwalliance.org?subject=
mailto:BOC%40mwalliance.org?subject=
https://www.mwalliance.org/
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SBX

SMART BUILDINGS EXCHANGE

Register for Free Today!
August 15-17, 2023
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SBXCONFERENCE.ORG

Join us for Smart Buildings Exchange (SBX) August 15-17, 2023!

Join the Smart Buildings Center for the free 2023

Smart Buildings Exchange (SBX) to be held virtually &
in-person August 15-17, 2023. Interactive conference
sessions featuring a mix of panel discussions and case study
presentations will explore smart approaches for building
electrification & carbon reduction, grid-interactive efficient
buildings, variable building occupancy, indoor environmental
quality, on-site renewables & EV charging, building rating
systems & certifications, smart & efficient upgrades and more.
The opening plenary on August 15th will feature industry
leaders discussing strategies to accelerate the pace of making
buildings smarter, more efficient and carbon free. The third
day of the conference (August 17th) will be held in-person

BOC Credential Maintenance Opportunity

For every hour you attend a session you can earn 1 Building
Operator Certification (BOC) credential maintenance point
and 0.10 IACET CEUs towards the renewal of industry
certifications, certificates and licenses.

EVENT SCHEDULE
Day 1 (virtual).........ccccccceun. August 15th, 9am-2:30pm (PST)
Day 2 (virtual).........c.cococevcucuennnn. August 16th, 9am-3pm (PST)

Day 3 (in-person, Seattle) .... August 17th, 8am-1:30pm (PST)

REGISTER FOR FREE TODAY!

in Seattle and will include moderated panel discussions on
how to plan smart and efficient building upgrades through
the lens of building performance standards, innovative
financing mechanisms, and case study examples outlining
actionable steps.

CLICK HERE

Are you a Current Crede

Win Free Stuff!

Twice a year, current credential-holders
may enter a drawing to win.

Our next drawing for a
AMAZON GIFT CARD
is September 14, 2023.

Enter to win:


https://sbxconference.org/
https://sbxconference.org/
https://www.surveymonkey.com/r/CMSH569
https://sbxconference.org/register/

Technical Webinars

The Smart Buildings Center (SBC) offers

live instructional webinars throughout

the year to keep facilities professionals
informed on the latest best practices, trends,
and technologies that will help them save
energy and run their facilities at optimal
efficiency. During the 2023 webinar series,
industry experts will share insights on the
electrification transformation, heat pumps
& variable refrigerant flow systems, building
envelope performance, advanced lighting
technology, distributed energy resources,
and digital twin technology. BOC credential
holders earn 1.5 points per webinar toward
the maintenance of their BOC credential

by attending a webinar and completing the
accompanying quiz.

BOC Technical Webinar
2023 Schedule

¢ February 22, 2023
The Electrification Transformation
(Recorded Webinar Available)

e March 22, 2023
Benefits of Heat Pumps & Variable
Refrigerant Flow Systems
(Recorded Webinar Available)

o April 19, 2023
Improving Building Envelope
Performance
(Recorded Webinar Available)

¢ May 17, 2023
Achieving Savings with Advanced
Lighting Technology
(Recorded Webinar Available)

e September 20, 2023
Distributed Energy Resources &
Resiliency

e October 18, 2023

Opportunities to Optimize Performance
through Digital Twin Technology

Live webinars are held from 2pm to
3pm EST and once held are available
online at our webinar library. Check
out the BOC website for details.

And remember, BOC graduates

who maintain their credential receive
a 20% discount on the BOC
webinar series.

FOR MORE INFORMATION:

CLICK HERE

BOC Informational Webcast
Learn more about the BOC program,
credential structure, and how the
program can benefit your career and
organization.

WATCH A RECORDED INFORMATIONAL
ML NI CLICK HERE

It's Not Too Late!

Though the deadline has passed
for submitting your maintenance
application, you can still bring
your credential up to date.

If you are interested in renewing your
credential but were not able to complete
the application requirements by June 30th,
please contact our Maintenance Specialist,
Amy Price at 407-256-2757 or email her at
boc.creds@gmail.com. She will provide
you with all the information necessary for
renewing your credential at this time.

Maintaining Your
BOC Credential

The continuing education of building
operators improves their ability to cope
with changing technologies, equipment,
and practices. To keep your BOC credential
current, a building operator must accumu-
late maintenance points. Five (5) points per
year are required for Level |, and 10 points
per year for Level II.

Maintaining these hard-earned credentials
demonstrates your commitment to the
profession. Over 75 percent of employers
interviewed see BOC training as a positive
factor when reviewing resumes. BOC
graduates believe their credential confers
credibility. Over 90 percent believe it
improves job performance.

Learn More About
Maintaining BOC
Credentials:
e Maintenance Process & Fees

¢ Maintaining Certification
Frequently Asked Questions

¢ Activities and Points Earned
Chart

¢ Maintenance Points Tracking
Form (PDF)

BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

Exam Preparation
Webinars

The BOC program offers a variety of resources
to help you prepare for the Certification
Exam and achieve the designation of Certi-
fied Building Operator. Visit our website for
the full complement of resources, including
resource guides, a test taking tips webcast,
and information on purchasing updated
class materials. We also offer a series of four
recorded webinars to help you prepare for
the BOC Certification Exam. Each session
focuses on a critical work function from
the exam blueprint.

These are the four webinars, the price is
$59 for a single webinar and $199 for

the series of 4.

¢ Maintain Energy Using Building
Systems, Equipment & Envelope
to Minimize Energy Use. Overview
of materials related to performing
preventive& predictive maintenance;
trouble-shooting system & equipment
problems & performing diagnostic
testing; documenting equipment
maintenance.

¢ Operate Energy Using Systems
for High Performance. Learn more
about what the exam covers related to
equipment settings & system control
points; measuring & monitoring energy
performance; and sustaining energy
performance.

¢ Perform Technical and Administrative
Duties. Brush up on what you will need
to know about maintaining records &
reports, communicating with manage-
ment, co-workers and occupants, and
understanding building codes.

¢ Maintain Indoor Environmental
Quality to Standards. This session
will review information related to:
measuring and monitoring IEQ
parameters; IEQ issues; and developing
and implementing an [EQ plan.

Exam Prep Bundle

We also offer an
Exam Prep Bundle
that includes the

4 webinars,

7 handbooks
and 8 practice
tests for

$399.
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2023 FACILITY INDUSTRY TRADESHOWS

SMART BUILDINGS
EXCHANGE +
August 15-17, 2023
Virtual & in-person (Seattle, WA)
MORE INFO: sbxconference.org

anta Clara, CA

NORTHERN CALIFORNIA
FACILITIES EXPO

September 12-13, 2023

Santa Clara, CA

MORE INFO: fenc.facilitiesexpo.com

OREGON SOCIETY FOR
HEALTHCARE ENGINEERING
(OSHE) FALL CONFERENCE
September 21-22, 2023

Gleneden Beach, OR

MORE INFO: oshe.us

R

US GREEN BUILD COUNCIL
(USGBC) CONFERENCE
September 26-29, 2023

Washington, DC
MORE INFO: www.greenbuildexpo.com

INTERNATIONAL FACILITY
MANAGEMENT ASSOCIATION
(IFMA) WORLD WORKPLACE
CONFERENCE & EXPO
September 27-29, 2023

Denver, CO

MORE INFO: worldworkplace.ifma.org

Arlington, TX

NORTH TEXAS FACILITIES
EXPO

October 4-5, 2023 ¢ Arlington, TX
MORE INFO: fent.facilitiesexpo.com

WASHINGTON STATE
SOCIETY FOR HEALTHCARE
ENGINEERING (WSSHE) FALL
CONFERENCE +

September 26-29, 2023

Spokane, WA

MORE INFO: wsshe.org

e
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WASHINGTON ASSOCIATION OF
MAINTENANCE AND
OPERATION ADMINISTRATORS
(WAMOA) FALL CONFERENCE
October 4-6, 2023 * Yakima, WA

MORE INFO: wamoa.org/Fall-Conference

Orlando, FL

NATIONAL FACILITIES MANAGE-
MENT & TECHNOLOGY (NFMT)
REMIX CONFERENCE

October 25-26, 2023

Orlando, FL

MORE INFO: www.nfmt.com

o [ h ! o
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SOUTHEAST ENERGY
EFFICIENCY ALLIANCE (SEEA) EN-
ERGY SUMMIT

October 25-27, 2023 ¢ Atlanta, GA

MORE INFO: www.southeastenergysummit.com

For a complete list of
Facility Industry tradeshows
around the country, visit the

BOC website at
www.theBOC.info
and go to the
Continuing Education tab
and click on Tradeshows.


http://www.theBOC.info
https://www.theboc.info/continuing-education/tradeshows/
https://wamoa.org/Fall-Conference/
https://www.nfmt.com/default.aspx
https://www.southeastenergysummit.com/
https://sbxconference.org/
https://www.fenc.facilitiesexpo.com/2023
https://oshe.us/calendar/
https://wsshe.org/annual-conference/
https://informaconnect.com/greenbuild/
http://worldworkplace.ifma.org/
https://www.fent.facilitiesexpo.com/

BOC CONTACT & SPONSORS

CONTACT US
WEBSITE: BOC PHONE: BOC FAX: BOC BLOG:
theBOC.info 1-877-850-4793 206-292-4125 NEWS & TRENDS FOR THE

BOC PROGRAM & FACILITY
EMAIL: LINKEDIN: FACEBOOK: MANAGEMENT INDLSTRY (& &

BOCinfo@theBOC.info
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Partners in the BOC program include: Bevill State Community College Division of Workforce Solutions, Clean Energy Center, Greenville
Technical College, Gwinnett Technical College, Midwest Energy Efficiency Alliance, Clean Energy Center at Penn College, Northwest
Water & Energy Education Institute, Northwest Energy Efficiency Council, Santa Fe Community College, South Carolina Community
College System BOC Consortium, South-Central Partnership for Energy Efficiency as a Resource, S&W Enterprises, LLC, University of
Hawai'i — Maui College, and University of Hawai'i — Manoa.

THANK YOU TO THESE SPONSORS OF THE BUILDING OPERATOR CERTIFICATION ACROSS THE COUNTRY:

T BN ES o e ) ABTech o Alliant Energy Corporation ® Ameren lllinois ® American Electric Power —Ohio e Avista Utilities ¢ Bay State Gas
Berkshire Gas ¢ Cape Light Compact ® Cedar Falls Utilities ® Clark County PUD e Columbia Water & Light ® ComEd

Consumers Energy ® Cowlitz County PUD ¢ DTE Energy ® Efficiency Maine  Efficiency Vermont e Energy Trust of Oregon
) Eversource Connecticut ® Focus on Energy, in partnership with participating Wisconsin utilities ® Heartland Community College
neea Idaho Power e lllinois Department of Commerce & Economic Opportunity (DCEO) e lowa Energy Center ® Kansas City Power & Light
Company ® Kansas Electric Cooperatives ® Kansas Energy Division of the Kansas Corporation Commission ® Kansas Municipal Utilities

Laclede Gas Company ¢ Land of Lincoln Workforce Alliance ¢ Michigan Economic Development Corporation-Michigan Energy Office
MidAmerican Energy Company ® Midwest Energy ® Minnesota Department of Commerce ® Minnesota Energy Resources
Minnesota Power ® Missouri Department of Natural Resources ® National Grid ¢ Nicor Gas ® Northwest Energy Efficiency Alliance
NorthWestern Energy ® North Carolina State Energy Office ® North Shore Gas ® Ohio Department of Development, Office of
Energy Efficiency ® Ohio Public Facilities Maintenance Association ® Pacific Gas & Electric Company e Pacific Power  Peoples Gas
Puget Sound Energy ® Rocky Mountain Power ¢ San Diego Gas & Electric ® Seattle City Light ® Snohomish County PUD

Southern California Edison ® Southern California Gas ® Southern Minnesota Municipal Power Agency ® Tacoma Power ¢ U.S. Dept
of Energy, Federal Energy Management Program @ United llluminating ® Unitil ® Washington State Dept of Enterprise Services
Westar Energy ® Wilbur Wright College
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