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Smith Tower's Strategic Controls Upgrade:

Enabling Operations, Unlocking Smart Building Performance

The promise of Smart Building 2
Systems (SBS) — advanced analytics F-X
and insights driving optimal building
performance — is compelling for
property managers and building
owners alike. However, for historical

and unique buildings, like Smith
Tower in Seattle, WA, the foundational
challenge of updating existing control
systems is often cost-prohibitive,
preventing efficient operation, and
the inability to tap into the full
benefits of SBS.
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A recent building controls upgrade

by MacDonald-Miller at Smith Tower
shows shows how barriers can be
overcome and SBS can be unlocked
through strategic innovation solutions.

SMITH TOWER
BACKGROUND:
A Landmark with
Legacy Challenges

Built in 1914, Smith Tower is a Seattle === me-
landmark and the city’s oldest high-rise. '
Listed on the National Historical
Registry, this iconic property remains

a functional commercial building,
housing diverse tenants.
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Smith Tower in Seattle, WA.

It is equipped with 505 fan coil units
for climate control.
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THE CHALLENGE:

Fragmented Controls
Hinder Standard Perfor-
mance and Optimization

Smith Tower’s daily operations had
long been hampered by a fragmented
control system. While a mix of manu-
facturers including Siemens, Schneider,
Honeywell, and older JCI systems
had accumulated over the years, the
core problem was the loss of device
communication, often attributable to
hardware failures or communication
lines being severed and miswired
during tenant improvement (T)
projects. This meant that for many
spaces, the operations team lacked
fundamental systems visibility, forcing
them to wait until a complaint arose
before manually investigating issues
on-site. Consequently, significant
operational time was spent chasing
problems and developing one-off
fixes, rather than proactively addressing
issues or maintaining standard unit
control.

A major technical hurdle was the
building’s original communication
wiring, which ran vertically instead
of the more common floor-by-floor layout.
A single disruption could sever communi-
cation for entire vertical sections, directly
impacting tenant comfort across multiple
floors. Tenant improvement works often
led to contractors inadvertently severing

or incorrectly splicing wires, resulting in
intermittent network failures that were
difficult to diagnose.

While upgrading the building controls was
considered, the work was deemed unreal-
istic due to the prohibitive costs associated
with hardware updates and the extensive
renovation work required to reconnect
systems. Theoretically, an SBS platform
could be connected. However, its true value

(Continued on page 2, see SMITH TOWER)
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(SMITH TOWER, continued from page 1)

would be severely limited due to the
disparate data and limitations of the
hodgepodge system.

THE MACDONALD-MILLER
SOLUTION:

Leveraging New Technology to Meet
Cost and Functional Requirements

To drastically improve Smith Tower’s building

Central plant equipment — including
chillers, cooling towers, and boilers - is
also receiving new IP BACnet controllers,
enabling granular control and advanced
energy management strategies.

The implementation of the wireless mesh
network also makes for a modular and
scalable solution, allowing for installation
on a floor-by-floor or suite-by-suite basis,
coordinating with tenant improvements

operation while avoiding prohibitive cost,

MacDonald-Miller engi-
neered a unique building
controls system solution.
This plan specifically
addressed the limitations
of existing proprietary
systems while building

a robust foundation for
future smart capabilities.

The core strategy involved
implementing a wireless
mesh network utilizing the
open-source BACnet/IP
protocol, reducing cost
by over $800,000 and
avoiding disruption of

“One of the things
specifically for that
site is that it's trying
to go out and look

at what the cooling
demand is across all
the different, units.
And if you're not
talking to half the
units in your building,
you're not getting an
accurate picture of
the cooling demand."

to minimize disruption to daily operations.

RESULTS:

Coherent Controls

and Real SBS Benefits
Unlocked

Upon completion, this
controls upgrade is
designed to significantly
alter Smith Tower's
operational dynamics,
delivering substantial
benefits to both tenants
and ownership. It addresses
day-to-day operational
woes while charting a
course to meaningful

SBS functionality and
performance optimization

running new hardwired
cabling throughout the
historic building.

From a hardware perspec-
tive, the Honeywell TC500
smart thermostats were integral to this
solution. These thermostats are being
integrated into the building's 505 upright
fan coil units, functioning as mini-controllers
that offer flexibility and cost-effectiveness for
individual units. They connect wirelessly to
Ubiquiti Wi-Fi hubs strategically placed on
each floor. The TC500 thermostats are
hardwired for 24-volt power directly from

the fan coils, eliminating the need for
battery changes often associated with

some wireless sensor applications.

The entire building is transitioning from
the proprietary LON (LonWorks) protocol
to the open-source BACnet/IP standard.
This move fundamentally removes vendor
lock-in, providing the building owners with
unparalleled flexibility for future services
and integrations.

As Andy Palm, a controls expert involved in
the project, highlighted, “By switching over
to BACnet, they're eliminating any road-
blocks to other control service providers,
any other control service products.”

Controls Service Technician,
MacDonald-Miller

previously deemed
too costly.

— Joe Brethour,

Notable impacts of this

—— project will include:

¢ Enhanced Tenant Comfort and Visibility:
With reliable data flowing from every
zone, the building team gains the ability
to proactively address comfort issues
before they escalate. This enables
predictive adjustments and remote
control, reducing manual troubleshooting.

® Reduced Operating Costs and
Optimized Performance: The transition
from a manual, reactive system — which
included components like chilled water
valves mechanically open 24/7 for "hack”
temperature control — to an automated,
data-driven system represents a significant
functional improvement. This enables
precise optimization of chiller, cooling
tower, and boiler operations, leading to
energy savings and lower utility bills.

¢ Shift Toward Condition-Based
Maintenance: Reliable data and
reporting allow for early identification of
potential equipment issues, preventing
costly breakdowns, extending equipment
lifespan, and streamlining service calls.
Technicians can now arrive with precise
knowledge of the problem.

This comprehensive controls solution enhances
Smith Tower's adaptability and scalability.
Beyond basic controls, it means the building’s
infrastructure is prepared for integration

with new smart devices and systems, even
including the potential for automated,
individual tenant billing for utilities.
Accordingto Andy Palm, the shift to an
open-source BACnet protocol provides
flexibility for future services and expansions,
essentially establishing “an information
Superhighway instead of a clunky old two-wire
network with myriad failure points.”

This building controls work positions Smith
Tower as a modern, efficient, and adaptable
property, capable of leveraging true smart
building performance for sustained optimal
operation.
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You can earn 1.0 maintenance

point towards your BOC /‘-\
credential renewal by =
taking a quiz on =]
the material in this -
Feature Article.
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INSTRUCTOR INTERVIEW

Q&A with BOC Instructor

Vice President, FEA

= fea

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

| started my career in environmental
science and in the early years did a lot

of asbestos and lead sampling and
assessments in buildings. | went to work
for FEA (www.feapc.com) and started to
get into more of the facility management
consulting side of our business. That
coupled with my environmental background,
got me more into sustainability, which led
to energy management, which is also
transforming now into resilience.

What is your area of expertise
in the field?

My passion is with sustainability and the
people side of the Facilities Management
(FM) organization. On the BOC side, that
means | love teaching the indoor environ-
mental quality classes and anything that
deals with how to work with occupants.

In my day job as a consultant, my favorite
parts of my work are when | get to help an
FM organization look at its structure and
processes and help them improve.

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

| am often surprised that there are still
some organizations where people struggle
to embrace sustainability. | like to spend a
significant amount of time in classes talking
about why this matters and the impact it
has on people. The best thing about BOC
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ISO TC 267 / Committee at Paletta

Mansion in Buington, Ontario situated on Lake Ontario. Currently,

L —=Photo couRtesyof ISOTC/267.

there are representatives drawn from over 53 countries who have been actively progressing the interna-

tional FM standards initiative since 2012.

classes is you are helping empower building
operators to make an impact in their build-
ing, their organization, and their community.
I hope students really see the impact they
have or can have on energy conservation
and decreasing greenhouse gas emissions.

What are you currently working
on that really interests you?

In May, | had the privilege of being part of
a team that represents the United States

at the ISO Technical Committee (TC) 267
Facility Management meeting in Toronto,
Canada. ISO TC 267 is part of an international
effort to shape the future of facility manage-
ment through the development of global
standards. With representatives from 53
countries, TC267 has been working toward a
shared goal of progressing the international
FM standards initiative since 2012.

These standards are designed to strengthen
our profession by promoting consistency,
innovation, sustainability, and, ultimately,
an improved quality of life in the built
environment. We are working on revising
the standard and | have really enjoyed
digging into the details. It is also very
interesting to get a global perspective
and hear the different experiences within
facility management around the world.

I am looking forward to more involvement
in this group moving forward.

How do you like to spend
free time?

I live in Colorado and love getting
outdoors. Hiking, tennis, pickleball,
and | picked up cross-country skiing
since moving out here.

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

NorthWesternEnergy.com/EPIus

NorthWestern
Energy

Delivering a Bright Future
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BOC Grads Making a Difference

Project Adviser/Energy Manager
BOC I and I 2023

What is your background?

| attended the BOC Level Il course and
earned my Building Operator Certification
in 2023. My related work experience began
in the private sector as an HVAC technician,
followed by public sector work in Facility

& Grounds maintenance and Supervision.
After completing the BOC Level Il course,
an opportunity was available to move into
the energy and project management role,
overseeing energy projects and clean
buildings act compliance for county-owned
buildings.

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

| currently work for Snohomish County
Facility Maintenance. My favorite thing
about this job is the trust and autonomy
I'm given to fulfill my duties by leveraging
a variety of funding sources and efficiency
programs.

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

A lot of my projects over the last several
years are long in the making. Some recent
wins include writing our County Energy
Management plan, submeter installations,
and the installation of destratification fans
in the lobby of our largest administration
building. | think the destratification fans
are a great example to share because

it's straight forward and was relatively
inexpensive. Project planning began in
June 2024 and the fans were installed in
November of 2024.

We installed four Airius Designer Series
destratification fans to help keep the
temperature more even on the first floor

BOC GRADS

of our administration building. Only two
units were required, but four were used

for aesthetic purposes. Initially, we were
going to install them on their own circuit
with speed controllers but due to access
issues, we replaced four of the ceiling lamps
instead. While we don't have speed control,
they are very quiet and turn on and off with
occupancy based on the lighting schedule.

There is still plenty of light in the lobby.

In addition to the fans, we reprogrammed
the entry doors so that only one side
opens when the ADA button is pressed

(in alignment with ADA standards). Overall,
the space has been more comfortable,
and we've kept the temperature setpoint
lower during the heating season.

Did your employer encourage
BOC training?

Yes, our management encourage BOC
training, and | am trying to ensure we send
all our maintenance techs through the
fundamentals training course at a minimum.

How did the BOC training
influence the decision to do

an energy efficient project?

The BOC training really highlights how low
and no-cost efficiency improvements can
save money and improve occupant comfort.

Airius designer series destratification fans.

Seattle City Light has increased
energy efficiency incentives by

10 percent! This applies to lighting
retrofits, HVAC, building envelope
upgrades, and process equipment
improvements. Energy efficiency
remains an excellent cost manage-
ment tool for building owners.

An additional $75 per fixture is
available for LED installations with
Luminaire Level Lighting Controls
(LLLC). LLLC-equipped fixtures
offer easy customization of facility
lighting, enhancing productivity,
and reducing operating costs.

FYI: Lighting incentives will sunset
after 2029, so add them to your
capital budget now. Most HVAC
and Building Controls measures
are paid at $0.36/kWh saved. For
details, review the updated 2025
incentives list, which outlines
frequently used energy efficiency
incentives for your whole building.

Get started today!

Contact an Energy Advisor at
SCLEnergyAdvisor@seattle.gov

or call (206) 684-3800 for additional
information.
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Airport Facilities Manager, Boise Airport, ID.
BOC Level | Grad, 2025

When did you first start supporting
your employees to attend BOC
Training?

| started at the airport in 2014, and at that
time we were just getting started with the
BOC program. | completed BOC Level 1

in 2015. Since then, we've expanded the
training significantly. We have a Mainte-
nance team of over 40 people, and most

of us have now gone through the program.
We've also sent a few of our newer
employees through the BOC Fundamentals
course, and so far, a couple have gone on
to complete BOC Level 2.

How did you first hear about
the BOC program?

We heard about the BOC program through
our local Idaho Power representatives,

who have always been great partners in
promoting energy efficiency and training
opportunities.

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

The BOC training has helped our staff
develop a stronger understanding of
building systems and energy management.
It has raised the level of professionalism on
our team and helped everyone, from our
newer technicians to our more experienced
team members, identify opportunities for
system optimization, preventative mainte-
nance, and energy savings. The program
also helps fill in some of the gaps for our
Facility Maintenance team, both new and
experienced, by reinforcing best practices
and providing a common knowledge base.

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

The City of Boise has a Green Building
Code, which provides a roadmap for
incorporating sustainable, energy efficient
components that go beyond the minimum
requirements of the building code. As of
June 2023, BOI is powered by 100% clean
electricity, generated from a newly
constructed offsite solar facility located
near the airport.

The East Parking Garage, which opened in
2023, is a 5-story, 1,100 stall parking facility
that was constructed in compliance with
the 2012 International Green Construction
Code. In addition, we've completed several
energy efficiency upgrades in recent years,
including LED lighting retrofits with
advanced controls. We actively participate
in Idaho Power's energy efficiency programs
and have often received incentive checks
that help offset upgrade costs, sometimes
covering the full cost of new lighting.

We also modernized the HVAC building
automation system in our main terminal
and recently installed new cooling towers
that utilize energy-efficient economizers.

In addition, we've added an electric boiler
capable of handling all of our current winter
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EMPLOYER HIGHLIGHT

Boise Airport (BOI)

heating demands, significantly reducing
our reliance on natural gas. Our domestic
hot water system is also supported by solar
heating.

We are currently building a new consoli-
dated rental car facility (CONRAC), which
features a variable refrigerant flow (VRF)
heat pump system for heating and cooling.
The BOI CONRAC building includes a
heat recovery VRF system and a DOAS
(Dedicated Outside Air System) unit with
energy recovery, allowing simultaneous
heating and cooling while maximizing
efficiency and indoor air quality.

Additionally, we're transitioning our vehicle
fleet to electric and hybrid models as older
vehicles are replaced.

Looking ahead, we're in the pre-design
phase for an additional concourse that
will prioritize sustainability and energy
efficiency at every level. We are actively
exploring the use of ground source
geothermal heat pumps, a centralized
plant for system efficiency, and an
energy-efficient Independent Carrier
System (ICS) for baggage handling.

It's a very exciting project, and we're
proud to be part of the process from
the ground up.
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Current construction of new consolidated rental car facility (CONRAC) at Boise Airport in Idaho.



Efficient Fans:

TECH HORIZONS

The Four Fs of Commercial and Industrial Fans

ARTICLE COMPLIMENTS OF BETTERBRICKS

When researching the best fan for an upcoming
new construction or retrofit project, there are four
underlying components — the four Fs - you should
consider before making a final decision.

Fans are used across commercial and
industrial building types for a variety of
reasons such as transferring air into or out
of a space, removing dust and fumes,
regulating or maintaining temperature,

and material handling and drying. Highly
efficient fans accomplish the same needs
and help reduce the amount of energy and
costs related to operation and performance.
The four Fs detailed in this article represent
the underlying components of highly
efficient fans that go beyond the more
visible features that operate the fan, such

as blades, impellers, motors, and housing.
Understanding the four Fs and how they
work together will give engineers/specifiers,
buyers, installers, and maintenance staff a
more comprehensive overview of applicable
solutions to common challenges — and help
achieve the lowest lifecycle cost for the fan.

The First F: Form

Form refers to the shape, size, dimensions,
configuration, materials, and general
properties of the fan. These factors are
often indicated to engineers through
design specifications required for the

new construction or retrofit project.

Typically, for a given operating point such
as airflow and pressure, the larger the fan,
the more efficient its operation, due to the
amount of air it can move because of blade
weight, rotation, and speed. Small fans
work a lot harder to achieve the desired
airflow condition than larger models.

The Second F: Fit

The physical fit of the product and its
ability to integrate into the existing
system or specific needs of the new
build. Important questions to ask when
considering how a fan will fit are:

¢ Does this project allow us to upsize
the fan?

e Does the space provide the opportunity
to change the layout or positioning of
the fan components?

* Do | have to redesign the space or
part of the project to create more
opportunities for efficiency?

The answers are crucial to fan operation.
For between the fan inlet and outlet to
achieve ideal flow conditions

Photos & art courtesy of BetterBricks.

If the duct bends come too soon, fan
performance will considerably degrade,
which is called system effect. The response
to these questions can help avoid added
costs, project delays, and improperly
installed fans that require callbacks to
address issues caused by a poor fit.

Fan and frame.

The Third F: Function

Function involves the action the fan performs
and its ability to meet the needs of the
project. Highly efficient fans may provide
more performance flexibility if the unit does
not fully match the design conditions and
include additional optimizations — without
sacrificing practicality or the need for a
complete system redesign for a retrofit
project. They also feature non-energy
benefits such as:

EFFICIENT FANS (Continued on page 7)
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(EFFICIENT FANS, continued from page 7)

* Reliability and longevity: Updated fan
systems are less impacted by breakdowns
related to age and length of service.
They can reduce the time spent waiting
to find replacements for older, outdated
components such as motors, shafts, bear-
ings, and belts because modern parts
are more readily available in the market.
Contractors, installers, and building
maintenance engineers may benefit
from fewer callbacks to service outdated
systems or correct issues related to
trying to get old parts to bolt in with
newer features.

¢ Noise attenuation: Newer fans are
often quieter than older models, which
can be helpful in applications where
little to no sound is essential, such as
hospitals, libraries, commercial kitchens,
and retail spaces. Right-sizing a fan
may also decrease noise and vibration
problems, which could be beneficial
to building workers and occupants.
Research shows that noise can “degrade
residential, social, working, and learning
environments with corresponding real
(economic) and intangible (wellbeing)
losses. It interferes with sleep, concentra-
tion, communication, and recreation*,”
even at non harmful levels.

¢ Real-time monitoring: Modern fan
technology may include additional
functionality, such as fault detection and
diagnostics, enabling users to monitor
performance across systems and devices
for on-the-spot assessment. It may also
allow for predictive maintenance to
1) ensure performance and eliminate
guesswork often used to determine
product failures and inefficiencies, and
2) reveal opportunities to optimize
operation by identifying systems that may
be running continuously, even during
unoccupied hours, when not needed.

The Fourth F: Fan Energy Index
Meeting the form, fit, and function criteria
is essential for anyone selling, specifying,
or selecting a commercial or industrial

fan. Doing so can help ensure the fan will
perform as needed, avoiding performance
issues that could result from not choosing
the correct unit for the job. Fan Energy
Index (FEI) integrates form, fit, and function
into a single metric indicative of energy
performance.

The American Society of Heating,
Refrigerating and Air-Conditioning

TECH HORIZONS

Engineers incorporated FE| into its fan-
efficiency provision (ASHRAE 90.1) in 2019.
In 2021, it was adopted by the International
Energy Conservation Code. The metric has
been embraced by many states, including
Montana, Oregon, and Washington.
Minimum FEl levels are set by energy codes.

Introduced by the Air Movement and
Control Association International (AMCA),
FEI essentially replaces previous metrics
such as the Fan Efficiency Grade. FEl is a
wire-to-air, duty-point metric:

¢ Wire-to-air means FE| accounts for the
combined efficiency of all components
of the fan system — motor, controller,
and drive — not just the impeller.

* Duty point refers to the specific
operating conditions, such as required
airflow at a given pressure or tempera-
ture, at which the FEl is calculated
using selection software.

This comprehensive metric changes with
airflow and pressure to identify fans that
consume the least amount of energy; the
higher the index, the lower the energy
consumption of the fan for a given duty
point.

Many manufacturers have proprietary
software that can be used to select the

best fan for a project, based on data input
by the user. Software optimized to highlight
FEI - coupled with an understanding of

the metric — can help engineers/specifiers,
buyers, and installers find the most efficient
fan and meet project requirements. Some

SAVING ENERGY HAS NEVER

BEEN MORE EFFICIENT

Lsing less energy is better for your
home, your business, and the planet! Start
with a no-cost energy assessment to find
out how you can save energy and qualify

far incentives on efficiency upgrades
like heat pumps, weatherization,
appliances, and more

To learn more about available
incentives aor schedule a no-cost
energy assessment visit

CapelLightCompact.org
or call 1-800-797-6699

Y

Your Trus

Roof exhaust ventilation fan on a commercial

building.

companies have opted to have their fans
and selection software certified by AMCA
to help ensure the software calculates FEI
ratings correctly across the diverse options
available. Even if efficiency is not a stated
requirement, you can use the information
provided by the software to meet or exceed
building-code standards, prepare for future
regulations, and help reduce maintenance
and operating costs.

Whether your role is to select, purchase, or
install an efficient fan, consider the Four Fs
to guide your decision-making process.
Additionally, use the FEI metric to help
increase confidence that higher efficiency
models can meet or exceed your perfor-
mance needs and improve the reliability
of a project.

* Noise Pollution: A Modern Plague. Southern
Medical Journal. March 2007, Volume 100, Issue 3.

For more information about highly efficient
fans, visit betterbricks.com/fans.
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PARTNER HIGHLIGHT

Working Together

Energy and Natural Resources Division of the Mississippi Development
Authority (MDA-ENRD) and Mississippi State University Bring BOC to Region

How did you become involved
with energy efficiency initiatives?
This program is a partnership between the
Energy and Natural Resources Division of
the Mississippi Development Authority
(MDA-ENRD) and Mississippi State
University’s Continuing Education Program.
As the state's energy office, MDA-ENRD
manages various energy programs and
initiatives that support efficiency and energy
security and promote economic competi-
tiveness. MDA-ENRD works to support a
comprehensive energy plan for Mississippi,
and an important component of that plan
is developing and supporting energy
workforce programs for the state’s building
sector workforce. That includes providing
support for training on building science, as
well as career awareness for students and
the dissemination of general information
on building codes and standards.

How did you and your company
first hear about the BOC
program?

After witnessing the success of the program
in neighboring states, MDA-ENRD staff
determined that the Building Operator
Certification (BOC) program would be a
valuable training tool for public sector
facility personnel in Mississippi. After
researching other training programs in
the state, we determined that there was

a significant need to accelerate opportu-
nities for public facility and maintenance
personnel to acquire credentials and
certifications.

How do you go about promoting
the training to your commerecial
and institutional customers?

We used existing email databases from
professional building associations and
organizations to directly contact facility
personnel from state agencies, institutions

[STATEY,
MISSISSIPPI STATE

UNIVERSIT Y=

CENTER FOR
CONTINUING EDUCATION

of higher learning and k-12 public schools.
The program was promoted on our website
as well as Mississippi State’s Continuing
Education webpage. We also engaged
agency facility directors through direct
emails and explained the benefits of
allowing their building and maintenance
staff to enroll in BOC.

What benefits does BOC
provide for your customers?

The availability of this training builds the
knowledge base and skill set of facility
personnel while also offering them the
opportunity to acquire valuable continuing
education. The investment in these train-
ing opportunities would result in improved
building efficiency and performance,
along with potentially lower utility costs for
participating agencies and governments.

What would you say is the
sector breakdown for BOC
training participants?

It is primarily facility personnel from state

agencies and institutions of higher learning.

What type of feedback do you
get on the training?

The pilot virtual Building Operator Certifica-
tion (BOC) classes continue to receive highly
positive feedback from participants. They
view the courses as well-organized, clear,
and effectively balanced between instructor
presentation and audience participation.
Participants have expressed confidence

in their ability to complete the homework
project assignments. They strongly agree
that the instructors are well-prepared, the
instructional methods are effective, and the
courses are appropriately paced. Participants
find these classes to be a valuable use of
their time and resources and indicate that
they increase the likelihood of adopting
energy-efficient practices. Overall, the pilot
classes successfully meet their objectives
and come highly recommended by those
who attend.

Is there anything else you'd
like to add?

The commitment from the staff of Missis-
sippi State University's Continuing Educa-
tion Program is crucial to the success of the
program. Leveraging grant funds to advance
the Building Operator Certification Program
ensured that our office could provide this
nationally recognized training opportunity
to the hard-working public facility and
maintenance employees of Mississippi.

Energy Savings for Every Business
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SPONSOR HIGHLIGHT

Building Operators Association of Colorado

Advancing the development of building operating engineers throughout Colorado.

Building Operators Association of Colorado

Building Better Engineers

How did you become involved
with energy efficiency initiatives?
Building Operators Association of Colorado
was formed in 1984 by 6 building operating
engineers. Initially BOAC started to offer
advice on navigating Xcel energies Electrical
demand and kilowatt hour charges. BOAC
evolved into an organization focused on

all aspects of building operation offering
training and education from changing lights
to following code changes, to automation
control systems and beyond. Our mission
statement is:

"To advance the development of
Building Operating Engineers through
effective education, networking and
training to improve the overall opera-
tion of Colorado’s commercial office
buildings and utilize the memberships
vast knowledge to provide community
charitable support through financial
and labor-saving methods. "

As a nonprofit organization we continue to
grow. In 1997 we partnered with Volunteers
of America to provide volunteer mainte-
nance services to battered women shelters,
meals on wheels and a family motel. We
now partner with a dozen charities, and
through our monthly meetings and network-
ing events we continue to raise funds to
assist these charities. In 2025 we are hosting
our 29th annual golf tournament which
provides funds to Volunteers of America,
Hope House of Colorado and Victory
Service Dogs.

As we continue to support our community
in any way we can, we never lose sight of
our primary mission which is continuing
education for building operating engineers.

How did you and your company
first hear about the BOC program?

Through our organization Anna Siebenborn
and myself connected and started discuss-

ing BOC and the training classes/programs
available. As a Chief Engineer of a class A+

Exclusive VIP Building Tours Provide Valuable Resources for Engineers.

office building | personally signed up for BOC
Level | Certification course and after complet-
ing the course, | took the information to our
organization. We felt this would be a very
strong relationship and since BOAC is an
education driven nonprofit organization that
had struggled to provide enough curriculum
that focused on building operations and
energy efficiency strategies the BOC certifi-
cation was the fit we were looking for.

How do you go about promoting
the training to your commercial
and institutional customers?

We promote BOC through our newsletter,
monthly meetings and via our social media
site. Additionally, we offer a $500 scholar-
ship to every member that applies towards
their BOC classes.

What benefits does BOC provide
for your customers?

BOC allows all levels of building operations
team members the opportunity to gain a
high-level of education in all aspects

of building operations, energy saving,
operational strategies and often overlooked
opportunities and processes.

What would you say is the
sector breakdown for BOC
training participants?

All of our building operators from entry
level to chief engineers have attended and
benefit from BOC certification and training.

What type of feedback do you
get on the training?

We have never received negative feedback,
all of the operators that have attended
including myself gain some level of
knowledge to take back to their buildings.

Fun Quarterly Events Held for Networking and
Fundraising to Local Charities - BOAC Makes a
Difference!

Is there anything else you'd
like to add.

BOC offers organizations and building
operators extensive knowledge in all aspects
of building operations at a cost that provides
an immediate payback to the management
and owners of the properties served. As we
struggle to recover from the after effects

of COVID and under leased buildings, the
operating teams on site have to do more
with less than ever. It is absolutely imperative
that we find ways to educate tomorrow's
operators. BOC is a leader in this effort

and the Building Operators Association of
Colorado needs
these types of
partnerships to
ensure the highest
level of training
possible for all
levels of operating
engineers.
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Pat Gorham, Building Operations Consultant in
Colorado, contributed answers to this Q&A.


https://boac-colorado.org/

BOC OPERATOR OF THE YEAR

SBC Announces 2025 BOC Operator of the Year!

The Smart Buildings Center (SBC) and
Building Operator Certification (BOC)
program are proud to announce the 2025
BOC Operator of the Year: Sam Spector,
retired Head Custodian and Facilities from
the Sweetgrass County High School!

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 2025 nomina-
tions detailing how methods learned in
BOC classes are helping people make
improvements in their work environments,
but Sam’s story stood out among the rest.

In his role at the Sweetgrass County High
School, Sam collaborated with many
experts, school administration and school
board members, student groups, and local
community members to manage high return
on investment energy conservation projects
over his 25-year tenure.

This included lighting retrofits and controls,
HVAC system improvements, high-efficiency
motors, high efficiency domestic hot water
system, exhaust controls, and finally an
HVAC control system renovation. All of

this resulted in greatly increased comfort

Sam Spector, 2025 BOC Operator of the Year.

and improved efficiency. Improvements
also include indoor air quality and lower
maintenance costs. Sam was responsible for
completing over thirty conservation projects
during his tenure, which resulted in reduced
electrical consumption by 50 percent.

Circular Leadership in North America:
Building Collaborative Strategies
for Circular FM Transition

Insights from IFMA's 2025 Executive Summit

Matt Tucker, Ph.D., Director of Research, IFMA

Sam has championed methodology and
skills he learned from the BOC program,
completing level |, and level Il from bench-
marking to LED lighting and advanced
controls systems. This culminated in the
installation of a 50 KW solar electric generation
system which now generates 24 percent of
the school's needs. His passion for sustain-
ability and energy improvements now saves
the school district more than $48K per year!
His BOC training and hard work created the
following real-world impacts for Sweetgrass
County High School:

¢ Energy savings of 62% of total electrical
energy cost.

¢ Energy Usage Intensity (EUI) score of 54
which is in the top 95 percentile of US
Schools.

The SBC and BOC program applaud Sam
on his efforts and congratulate him on being
named as 2025 BOC Operator of the Year!

Know someone who deserves recognition
for their work in the industry? Nominations
will open for the 2026 BOC Operator of the
Year award in April, so stay tuned!

IFMA Publishes Report
on Circular Economy

The Building Operator Certification
(BOC) program is pleased to share
this insightful report on the circular
economy from the International
Facility Management Association
(IFMA). This resource highlights
important strategies and best
practices that align with our shared
commitment to sustainable building
operations and responsible resource
management. Building Potential,
national administrator for the BOC
program, is proud to be a strategic
partner of IFMA, working together
to advance the skills and knowledge
of facility professionals and promote
a more sustainable future for the built

environment.
CLICK HERE


https://blog.ifma.org/integrating-circular-economy-in-facility-management-for-sustainability
https://blog.ifma.org/integrating-circular-economy-in-facility-management-for-sustainability

SBC 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 tech-
nologies that will help them save energy and
run their facilities at optimal efficiency. During
the 2025 webinar series, industry experts will
share insights on: building decarbonization
strategies; smart pumps, motors & drives;
heat pump retrofit projects; Al and the future
of building controls & security; strategies
to reduce peak energy use; and finding
energy waste with a building walk through.
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.

SBC Technical Webinar
2025 Schedule

¢ February 19, 2025*
Developing a Decarbonization Plan for
Your Building

e March 19, 2025*

Smart Pumps, Motors & Drives

¢ April 16, 2025*
Retrofitting Fossil Fuel-Based Equipment
with Heat Pumps

* May 21, 2025*
Artificial Intelligence and the Future of
Building Controls & Security

e September 17, 2025
Strategies to Help Reduce Peak Energy Use

e October 15, 2025

Building Walk Through - Finding Energy
Waste

* Recording Available

Live webinars are held from 2pm-3pm ET
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
WATCH A RECORDED VERSION:

CLICK HERE

NEXT LIVE WEBCAST:

¢ Wednesday, August 6, 2025
8:30am to 11:30am PT

Learn more about the BOC program,

credential structure, and how the program
can benefit your career and organization.

It's Not Too Late!

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

Applications submitted after June 30th will
be charged a $50 late fee

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 accumulate
maintenance points. Five (5) points per
year are required for Level | TCOC or

BOC Certification, and 10 points per year
for Level Il TCOC.

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:

¢ 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 IEQ plan.

Exam Prep Bundle

We also offer an
Exam Prep Bundle
that includes the

4 webinars,

7 handbooks
and 8 practice
tests for

$399.



https://www.theboc.info/certifications/exam/
https://www.theboc.info/certifications/exam/preparing-for-exam/
https://www.theboc.info/continuing-education/webinars/
https://www.theboc.info/free-recorded-webinar/
mailto:boc.creds%40gmail.com?subject=
https://www.theboc.info/continuing-education/maintaining-credentials/maintenance-process-fees/
https://www.theboc.info/why-boc/faq/#maintaining
https://www.theboc.info/why-boc/faq/#maintaining
https://www.theboc.info/continuing-education/maintaining-credentials/activities-points-chart/
https://www.theboc.info/wp-content/uploads/2018/08/BOC-Points-Tracking-Sheet-2.0.pdf
https://www.theboc.info/wp-content/uploads/2018/08/BOC-Points-Tracking-Sheet-2.0.pdf

BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

Join us in Seattle
SBx —— e November 5, 2025

SMART BUILDINGS EXCHANGE
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7 Early-bird registration for SBX 2025 is now open at

sbxconference.org/register

THE SMART BUILDINGS CENTER is excited to host the 5th annual The conference theme, “Smart Buildings in Action: Leading
Smart Buildings Exchange (SBX) in Seattle on November 5, 2025! the Future of Building Performance,” reflects our region’s
This year's event builds on a successful history of exploring smart growing leadership in reimagining the role of buildings — not just
and efficient building operations — but it's not just more of the same. as energy users, but as dynamic assets that influence everything

from grid interaction and occupant well-being to cost management,
SBX 2025 INVITES ATTENDEES TO THINK BIGGER. security, and building resilience.
This year's focus is on how smart building strategies can solve to-
day’s real-world challenges - like cutting operational costs, reducing SBX will bring together regional and national leaders for thought-
peak energy use, and retrofitting fossil fuel-based equipment with provoking discussions on the big ideas — exploring where we're
heat pumps. For those navigating the evolving demands of building headed, what's needed to accelerate progress, and how the
ownership, operations, and energy management, SBX 2025 offers Pacific Northwest fits into the national and global landscape.
a space to explore practical solutions while also engaging with the
bold ideas shaping the future. Register to join us in

Seattle on November 5th!

Y slipstream

Dig into advanced lighting
controls with our new courses

Did you know that advanced lighting Topics covered: Thank you to the project partners:
controls could result in an average of

o L I * Fundamentals of lighting control Slipstream, U.S. Army Corps of Engineers,
nearly 70% lighting energy savings? systems NextEnergy, Fraunhofer USA, Trane, and
Slipstream was awarded a grant by the e Common advanced control strategies bluEvolution.

De[:?artment of Defer.\se (DoD) including task tL.mlng, dayllghtlng, . Access the courses at WBDG:

Environmental Security Technology occupancy sensing, HVAC integration

Certification Program (ESTCP) to develop and emergency lighting

a comprehensive training resource on o Types of controls

advanced lighting controls. For more information on the Advanced
* Case studies Lighting Controls series, see the project

This free training resource includes 16 short ¢ Introduction to Design Lights page on Slipstream's website:

sessions for DoD installation managers Consortiam

and 17 in-depth longer sessions targeting
DoD lighting designers and contractors.

e Cybersecurity


https://sbxconference.org/
https://www.wbdg.org/ce/dod/estcpalc
https://slipstreaminc.org/solutions/estcp/advanced-lighting-controls
https://www.sbxconference.org/register/
https://www.sbxconference.org/register/

BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

Building Operator Certification (BOC) Announces BOC Level |
Course Tailored for Multifamily Buildings

The Building Operator Certification (BOC®)
program is excited to announce the launch
of its new BOC Level | course specifically
designed for the multifamily housing sector.
This specialized course marks an expansion
of BOC's offerings, equipping operations
and maintenance staff in multifamily build-
ings with the essential skills and knowledge
to improve energy efficiency, increase tenant
comfort, and drive building sustainability.

This course was developed through a
curriculum development and financial
partnership with the Midwest Energy
Efficiency Alliance (MEEA). “We are proud
to expand the impact of our BOC curriculum
with a more targeted offering for multifamily
building operators. Multifamily buildings
are often overlooked but have great oppor-
tunities for energy and operational improve-
ments. With this, MEEA looks to expand

our BOC offerings in the many states where
we currently offer BOC training,” says
Executive Director Paige Knutsen.

The BOC Level | course for multifamily
buildings represents a strategic effort to
address the unique challenges and opportu-
nities within this sector. By building off

of the proven BOC curriculum, this
multifamily-specific content will provide
participants with the skills to optimize
building energy use, improve resident
comfort, and have actionable improvements
to reduce tenant and building utility bills.

BOC Level | Multifamily classes are as
follows:

MF1001 - Energy Efficient Operation
of Multifamily Building HVAC Systems

Provides an overview of the fundamentals
of building systems. Focuses on operation
and preventive maintenance of envelope,
heating, cooling, and ventilating systems
typical in multifamily buildings. Introduces
the importance of resident engagement in
energy conservation.

PROJECT: HVAC Equipment Floor Plan

MF1002 - Measuring and Benchmarking
Energy Performance in Multifamily
Buildings

Operators learn how energy is used in
multifamily buildings and how to identify
and prioritize conservation opportunities.
Includes basic principles of energy account-
ing, evaluation of fuel options, operation

ooao
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MULTIFAMILY

and maintenance strategies to improve ef-
ficiency, and energy management planning
techniques. Also introduces accounting for
greenhouse gases, water, and waste. Partici-
pants will learn how to perform quantifiable
evaluations of their facilities” energy use to
target prospects for energy conservation.
PROJECT: Benchmark Your Building

MF1003 - Efficient Lighting Fundamen-
tals in Multifamily Buildings

Covers lighting fundamentals and types of
lighting for economical and energy efficient
lighting systems. Participants learn principles
of efficient lighting including evaluation

of lighting levels (specific to space types
commonly found in multifamily buildings),
quality and maintenance. Other topics
include lighting fixtures typically found in
resident units and common spaces, as well
as control technologies, common upgrades,
retrofit and redesign options, and manage-
ment strategies as they apply to space use
and function.

PROJECT: Lighting Survey and Lighting
Retrofit Case Study

MF1004 - Multifamily Facility Electrical
Systems, HVAC Controls, and Smart
Buildings Fundamentals

Introduces HVAC control systems typical in
multifamily buildings. Participants will also
learn basic electrical concepts and safety
procedures. Discusses onsite renewable
energy generation, electric vehicle charging,
and advanced “smart” technologies that
will become more common as multifamily
buildings evolve.

PROJECT: HVAC Controls Review

MF1005 - Indoor Environmental Quality
in Multifamily Buildings

Introduces the basic causes of indoor
environmental quality problems typical

in multifamily buildings and begins to
develop a method of diagnosis and solution.
Students will gain an understanding of the
dynamic components of indoor environmental
quality in relation to source control,
occupant sensitivity and ventilation.
Emphasis is placed on communication

with building residents for reliable
investigations without aggravating
existing issues.

PROJECT: Ventilation System Profile

MF1006 - Common Opportunities
for Low-Cost Operational Improvement
in Multifamily Buildings

This class introduces common opportuni-
ties that offer the greatest energy savings
potential in multifamily buildings, such as
HVAC controls, hot water, lighting, appli-
ances, envelope, and water conservation.
This module examines typical areas and
problems associated with different system
types and equipment as well as tools and
techniques for identifying opportunities.

MF1008 - Operations & Maintenance
Practices for Sustainable Multifamily
Buildings

This class discusses O&M best practices

for sustainability in multifamily buildings
including exterior site issues, water efficiency,
cleaning products, material and supply
purchasing, energy efficiency, and indoor
environmental quality. Resident engagement
and education are emphasized.

The introduction of the BOC Level |
Multifamily course reflects BOC's ongoing
commitment to expanding its reach and
addressing the evolving needs of the
building operations community.

About Building Operator
Certification (BOC):

The mission of Building Operator Certification
(BOC) is to elevate the profession of the building
operator through training in energy efficiency
and smart building technologies, continued
education, and certification. This skilled work-
force provides energy and resource savings to
building owners and organizations.

BOC is a competency-based training and
certification program for building operators,
teaching participants how to make a building
more comfortable and efficient by making its
systems work better together.

For more information or to enroll in the new
BOC Level | course for multifamily buildings,
please visit www.theboc.info or contact the
BOC Help Desk bocinfo@theboc.info.


mailto:bocinfo%40theboc.info?subject=

Facilities Expos

Northern California
Santa Clara, CA e Sept. 30-October 1

MORE INFO:

https://www.fenc.facilitiesexpo.com/2025

North Texas
Irving, TX e October 29-30

MORE INFO:
https://www.facilitiesexpo.com/

2025 FACILITY INDUSTRY TRADESHOWS

Smart Buildings
Exchange (+)
Seattle, WA ¢ November 5

MORE INFO:
https://sbxconference.org/

Climate Change)

MORE INFO:

https://beccconference.org

BECC (Behavior, Energy &

Sacramento, CA ¢ November 2-5

Seattle. WA

T

Fr 2

GRID FWD
Monterey, CA ¢ October 6-8

MORE INFO:

I
https://gridforward.org/conference/gridfwd-2025/ events:

- Sacramento, CA

Visit us at these (+)

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.

IFMA Conferences

World Workplace (+)
Minneapolis, MN e September 17-19

MORE INFO:
https://worldworkplace.ifma.org/

uture-Ready Facilit
avigating Risk

Through Property

Resilience

WAMOA Conferences (+)
Yakima, WA e October 1-3
MORE INFO: ) Thursday, Aug 14 | 11:30am EST

https://wamoa.org/Fall-Conference

‘Register Now
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https://www.fenc.facilitiesexpo.com/2025
https://www.facilitiesexpo.com/
https://worldworkplace.ifma.org/
https://wamoa.org/Fall-Conference
https://www.theboc.info/
https://www.sbxconference.org/
https://gridforward.org/conference/gridfwd-2025/
https://beccconference.org/
https://us02web.zoom.us/webinar/register/WN_Ks2ymvhgTIOmjCdtX0quNQ?hss_channel=lcp-74010#/registration

BOC CONTACT & SPONSORS

CONTACT US

WEBSITE: LINKEDIN: FACEBOOK: BOC BLOG:
NEWS & TRENDS FOR THE

theBOC.info S o

) BOC PROGRAM & FACILITY )
EMAIL: In MANAGEMENT INDUSTRY \? .
BOCinfo@theBOC.info

: il

BOC PHONE:
1-877-850-4793
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Partners in the BOC program include: Building Potential, CUNY BPL, Greenville Technical College, Gwinnett Technical College, Midwest
Energy Efficiency Alliance, Clean Energy Center at Penn College, Mississippi Development Authority — Energy & Natural Resources,
Northwest Water & Energy Education Institute, NYSSFA, Roxbury Community College, Santa Fe Community College, South-Central
Partnership for Energy Efficiency as a Resource, S&W Enterprises, LLC, University of Hawai'i — Maui College, University of New Mexico
Valencia Workforce Training Center.

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

FOUNDING SPONSOR AB Tech e Alliant Energy Corporation ® Ameren lllinois ® American Electric Power — Ohio ¢ Avista Utilities ® Bay State Gas ® Berkshire Gas
Cape Light Compact ¢ Cedar Falls Utilities ® CenterPoint Energy ® City of St. Louis Park e Clark County PUD e Columbia Water & Light

ComEd e Consumers Energy ® Cowlitz County PUD ® DTE Energy ® Duke Energy e Efficiency Maine e Efficiency United C&l e Efficiency
) Vermont e Energy Trust of Oregon e Evergy ® Eversource Connecticut ® Focus on Energy, in partnership with participating Wisconsin utilities
neea Heartland Community College ® Idaho Power e lllinois Department of Commerce & Economic Opportunity (DCEO) ® 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 ® Linn County ® Michigan Department of Environment,
Great Lakes, and Energy (EGLE) e 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 ® Missouri River Energy Services ® National Grid ® Nicor Gas ® NIPSCO ¢ 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 ¢ Pacific Power ¢ Peoples Gas ® Puget Sound Energy ® Rocky Mountain
Power ® San Diego Gas & Electric ® Seattle City Light ® SEMCO C&I ® Snohomish County PUD ® Southern California Edison ® Southern
California Gas ® Southern Minnesota Municipal Power Agency ® Spire Energy ® Tacoma Power ® U.S. Dept of Energy, Federal Energy
Management Program e United llluminating ® Unitil ® Washington State Dept of Enterprise Services ® Westar Energy ¢ Wilbur Wright College
Xcel Energy

Graphic Design: ThomHarrisDesign.com
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