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BOC instructor and the President of Energy 
Engineering and Design, Inc., a consulting 
firm in the Boston area. We focus on  
improving the operation, comfort and  
health of existing buildings.

Building owners and business managers are 
pressing to get people back to work, and 
there is a great need to get the economy 
moving again. As a result, building owners 
and operators are being tasked with,  
or being pressured to, make buildings  
safe to occupy. 

Returning occupants are concerned about 
their health and safety in the workplace. 
Fortunately, there is plenty of guidance from 
ASHRAE1, CDC2, OSHA3, EPA4, and others 

to turn to for information that is updated 
frequently. For the most part, all roads lead 
to increased ventilation, air purification and 
higher levels of cleaning and disinfecting. 

In addition to following the requirements  
for social distancing, mask wearing and  
hand washing, the issue comes down to  
this; what can you do in your building with 
your systems, occupant needs, and O&M 
budget to provide a safe environment for 
the occupants? This article will focus on  
answering that question based on the 
recommendations from the agencies listed 
above and my own recent experience.

Introduction
As a consulting engineer for the past 20 
years, my practice has generally focused on 
improving the operating efficiency of HVAC 

systems in existing buildings, mainly for 
energy conservation. This usually involves 
reduced infiltration and tightly controlled 
ventilation. ASHRAE has a Standard for that; 
Standard 62.1, “Ventilation for Acceptable 
Indoor Air Quality”. The purpose of this 
Standard is to specify the minimum ventilation 
rates that are acceptable to human occu-
pants. However, this does not address the 
transmission of airborne viruses, bacteria 
and other infectious contagions. 

The industry’s focus on energy conservation 
has driven engineers such as myself to work 
diligently to achieve that minimum, or even 
less with Building Automation System (BAS) 
control logic such as Demand Controlled 
Ventilation (DCV). DCV strategies can allow 
for even less outside air ventilation during 
unoccupied periods or in unoccupied spaces 
with proper controls. The current COVID-19 
pandemic has required a fundamental 
rethinking of the importance of increased 
ventilation as one of the key mitigation  
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BOC Grads Making a Difference

Joseph Difani 

Can you tell us a little about  
your background?
Supervising Stationary Engineer 
I completed the BOC Level 1 in January  
of 2020.

I started at the Airport in March of 1998  
as a Mechanical Maintenance Worker.  
In 2004 I became a Stationary Engineer.  
In 2017 I was promoted to Supervising  
Stationary Engineer overseeing the  
maintenance of our HVAC equipment  
and boiler rooms.

Where do you work currently 
and what is your favorite thing 
about your job?
I currently work at Lambert St. Louis  
International Airport and have been  
since 1998.

I truly enjoy working with our maintenance 
crew and managers. You always learn  
something new from the maintenance  
crew. They have the great ability to be  
innovative when it comes to problem  
solving. Our managers have the impressive 
ability to help us get what we need to get 
the jobs done. They also notice all the  
hard work everyone does at getting  
these tasks completed. 

What energy savings project 
have you completed since you 
completed the BOC training?
We replaced the boilers at our Airport  
Office Building. We have also replaced  
the hot water circulating pump for the  
boilers and we are getting ready to add  
a VFD to it. We are also slowly adding 

(Continued on page 3. See BOC GRADS)

• Staying current and networked with  
utilities and their building incentives 

• Delivering energy efficiency and  
significant cost savings of over $200,000 
for owners from 2017 to 2019

• Tracking and benchmarking all utilities 
for a portfolio of 2300 multifamily units 
using various data management plat-
forms 

When was your project started 
and completed?
The projects started in March 2017 and have 
been ongoing since then. We started with 
low hanging fruit and searched for utility 
incentives. Then once we were able to prove 
savings, we moved on to larger projects such 
as HVAC. At the same time, we created a 
wish list in terms of what else can be done, 
and what the estimated savings and costs 
would be. 

Did your employer encourage 
BOC training?
Sadly, no they did not. I believe that all  
employers should encourage BOC training. 
The cost of the program is microscopic  
compared to the savings a company can 
achieve by training their staff. 

How did the BOC training  
influence the decision to do an 
energy efficient project?
I wanted to do energy efficiency projects but 
did not feel as if I had enough knowledge or 
experience. BOC brings in excellent teach-
ers who work in the field. Also, the partici-
pants in the course are equally important 
because they bring real life scenarios to  
the class discussion. 

The BOC has done a wonderful job with 
a curriculum that serves more than one 
department in an organization. It is equally 
beneficial for management to take this 
course as it is for facilities and engineering.  
It helps participants learn how to bridge 
gaps between different departments and 
also effectively communicate with each 
other.

It truly is a great course and anyone involved 
in building performance or commercial real 
estate management should take this course.

Julia Emerson

Can you tell us a little about  
your background?
I took my first BOC Level I course in 2016 
while I was working in Multifamily. My job 
was to help reduce energy and water  
consumption and cost.

Where do you work currently and 
what is your favorite thing about 
your job?
I just started a new job in a new market, 
working and implementing energy  
efficiency programs. I am relatively new but 
had specifically applied for this job because 
it involved working on design and imple-
mentation. Having been an end user of 
energy efficiency programs I wanted to learn 
more about how they are created and most 
important, how to make them more visible 
and user friendly for end users. 

What energy savings project  
have you completed since you 
completed the BOC training?
Once I completed my BOC training I was 
able to have a much better understanding  
of both management and facility perspec-
tives. I started with the smaller projects  
first and training so that we could all be  
on the same page with respect to how we 
can save energy.

• Helping multi-site building owners or-
ganize, train and improve their facilities 
management and sustainability process-
es in both urban and remote, off-grid, 
locations with multiple language,  
cultural and education challenges

• Identifying corporate needs and de-
veloping strategies to deliver tangible 
improvements
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BOC GRADS (Continued from page 2)

Gas Usage for 2019 compared to 2020

      Operational  Operational 
 Therm Use Therm Use  Costs Costs 

DATE 2020 2019 DATE 2020 2019

JANUARY 6,921 14,465  JANUARY $4,222 $9,346

FEBRUARY 4,109 13,258  FEBRUARY $2,566 $8,578

MARCH 4,455 12,539  MARCH $2,769 $8,120

APRIL 3,584 9,919  APRIL $2,256 $6,452

MAY 3,748 8,864  MAY $2,354 $5,782

JUNE 3,046 5,185  JUNE $1,943 $3,443

JULY 1,731 1,836  JULY $1,169 $1,311

AUGUST 2,883 2,303  AUGUST $1,847 $1,608

SEPTEMBER 3,165 31  SEPTEMBER $2,013 $161

OCTOBER 3,348 5,155  OCTOBER $2,121 $3,424

NOVEMBER 3,635 6,728  NOVEMBER $2,202 $4,228

DECEMBER  6,328  DECEMBER  $3,873 

Total 40,624 86,612  Cost $25,463 $56,326 
Therms

– Joseph Difani

New Controls being installed for air handlers.

New control valves on air handler.

New Boilers installed in 2019.

New Hot Water Circulating pump installed March 
of 2020. VFD to be added soon.

2

1 3

4

an influence on building on the new  
efficiency we saw with the new boilers. 
Such as replacing the hot water pump with 

controls to air handlers that currently do not 
have controls or have damaged control sys-
tems. Also, we have upgraded the Building 
Automation System for our HVAC system. 

Why did you choose these  
projects?
The primary reason, it was long past due. 
The old boilers were literally falling apart 
and on top of that they were very inefficient. 
We knew just replacing the boilers would 
save both energy and money. Plus, they 
were relatively easy things we could do to 
improve our overall efficiency. The lack of 
controls or functioning controls on the air 
handlers not only wasted energy but made 
it difficult to control temperature and keep 
airport occupants comfortable.

When was your project started 
and completed?
The boiler project started in September 
of 2019 and was installed in October of 
2019. The boilers were finally adjusted and 
calibrated sometime in January of 2020. The 
hot water circulating pump was replaced 
in March of 2020 and the VFD is scheduled 
to be installed in the next few months. The 
replacement pump was purchased with 
a higher efficiency motor than the one it 
replaced. 

Do you have any photos of  
your project?
Included on this page are photos and  
usage charts on this page to provide  
more information. 

Did your employer encourage 
BOC training?
Definitely! I brought up the idea and my 
managers thought it was a great idea. STL  
is very interested in energy conservation,  
not only because it can save money, but  
also because it cuts down on pollution and 
benefits the environment. That benefits 
everyone. I also took The GPRO Operations 
& Maintenance Essentials in August of 2020. 
Although GPRO is not as in depth as the 
BOC class it was a good refresher and would 
probably be a good primer for any BOC class. 

How did the BOC training  
influence the decision to do  
an energy efficient project?
This project was in the works before I  
actually started the class, but energy  
efficiency was always a motivation in  
our decisions. The class, however, had  

a higher efficiency motor, adding a VFD 
drive to it and the installation and repair of 
the air handling equipment controls. 



Q&A 

Two things come to mind, how much  
I learn from my students, as many have 
deep knowledge that comes from working 
with complex systems over a long time,  
and the high level of engagement of my 
private and public sector students. The 
operators I teach really want to learn and 
to improve the performance of the facilities 
they work in. 

Do you have any best practices 
or tips you’d like to share?
Always keep in mind we are here to serve 
others, the buildings systems and technol-
ogy are just tools to accomplish the mission 
of keeping those occupants we serve 
healthy and productive.

How do you like to spend  
free time?
Travel, sailing, cycling, hiking, blockbuster 
movies, and endless home improvement 
projects that are the cure for too much time 
in front of a computer screen!

How did you become involved 
with building operations and 
energy management? 
I chose the HVAC and energy management 
field because I love the variety. I’m constant-
ly in motion, visiting new facilities, meeting 
new people, and running PSR Mechanical. 
I’m engaged with engineering, construction, 
sales, finance, management, and of course 
teaching on a daily basis. There’s never a  
dull moment, and the industry continues  
to change offering new challenges and  
opportunities.

When and how did you hear 
about BOC?
PSR has been a long time member of the 
Northwest Energy Efficiency Council (NEEC) 
trade association. Stan Price and Cynthia 
Putnam, who ran NEEC, also operated the 
BOC program. Teaching classes for BOC is  
a great opportunity for me to understand 
and get better connected with building  
operators, who are essential partners in 
many of the commercial and industrial  
buildings PSR services. Plus, I have always 
been a big proponent of energy efficiency 
and saw that in the BOC curriculum.

What is your area of expertise  
in the field?
Does jack of all trades count as expertise? 
Kidding aside, I do think my expertise is 
informed by the thousands of commercial 
buildings I have been involved with, and the 
broad variety of facilities, systems, projects 
and service challenges that are the day to 
day reality of PSR Mechanical. I also think  
I know a thing or two about improving  
building maintenance and operating  
efficiency. I share this “expertise” with so 
many of the building operators I meet 
through BOC, because we share many  
of the same challenges. 

Q&A with BOC Instructor
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?
Training and development of building 
operators and technicians. Buildings are 
getting more sophisticated, efficiency and 
sustainability are big issues, and now with 
Covid we are reminded how critical building 
operations are to our health and well-being. 
The demands on operators are growing, yet 
we face a severe shortage of skilled people. 
Lots of people think technology is the 
answer, but more technology without skilled 
operators won’t be an improvement. Build-
ing systems are there to serve the occupants 
of the building, and the interface between 
those systems and the occupants is the 
building operator, not a computer screen. 

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

Neil Bavins 
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The Washington State Department of Corrections 
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The Washington State 
Department of Correc-
tions (WA DOC) identi-
fied a need to train their 
facilities staff to bring them 
to a new level of knowl-
edge surrounding energy 
efficient building opera-
tions. In 2019, WA DOC 
and the Northwest Energy 
Efficiency Council (NEEC) 
worked together to custom-
ize a Building Operator 
Certification (BOC) course 
that maximized the BOC 
curriculum with the unique 
O&M conditions that exist 
within the Washington state 
prison system.

One of the agency’s goals 
was to bring consistency 
across O&M practices in 
various facilities. The WA 
DOC manages and operates 13 prisons and 
several work releases in the state. “It was 
important to us to get our facilities mainte-
nance staff the BOC training, so we were  
all on an even playing field, implementing 
similar operations and maintenance practices 
 and strategies” commented Eric Heinitz, 
Environmental Manager, Capital Planning  
& Development for DOC. 

Another motivator for this partnership was to 
help achieve compliance with the Statewide 
Environmental Efficiency Program (SEEP), a 
product of WA Executive Order 18-01. The 
agency developed a Sustainability Plan that 
aligns with the SEEP guidelines.  To support 
this goal, the BOC program and WA DOC 
mapped the curriculum to the agency’s exist-
ing Sustainability Plan to identify areas of the 
curriculum that would help achieve the goals 
in the plan. Training supported meeting the 
goals of: improving sustainable operations 
data collection and reporting, ensuring staff, 
contractors and volunteers practice and 
demonstrate sustainable practices; reducing 
GHG emissions; and reducing energy and 
water use. 

WA DOC and NEEC staff identified ways the 
BOC training could be customized to meet 
their goals. Training was scheduled at differ-
ent locations throughout the state, allowing 
DOC employees to tour other facilities in the 
agency. The DOC facilities in Washington 
state are diverse in terms of their size, age, 

construction type, and mechanical systems. 
The oldest (Walla Walla) was built in 1887, 
and one of the newer facilities, Stafford 
Creek, was built in 2000. The Coyote Ridge 
facility is LEED Gold certified. This provided 
a unique opportunity for peer exchange, 
with facilities staff sharing opportunities and 
challenges; what has worked and what has 
not to tie in the practices taught in BOC 
classes. 

BOC’s Training Manager and Director of 
Education and Training toured a WA DOC 
campus to understand some of the unique 
challenges for the agency pertaining to  
standard operations and maintenance 
strategies and implementing energy savings 
practices. All the prisons are operated  
differently, directed by the superintendent 
for each prison. The prisons provide a 
unique situation for facilities management, 
as the offenders do some of the mainte-
nance (many offenders are skilled in various 
trades). Some of the units do offer trades 
certification programs for the inmates, such 
as electrical apprenticeship, wastewater 
treatment plant operation, plumbing,  
carpentry, and sheetrock.

The BOC program held 
orientations with each 
instructor and the facility 
manager before each class 
to ensure the facility tour 
was as valuable as possible 
and instructors understood 
the needs of the agency. 
Curriculum content was 
then supplemented with 
applicable information to 
ensure students were able 
to apply the concepts in 
class in their building. 

Training was well-received 
by staff, with evaluations 
showing 100% of students 
would recommend BOC 
training to a colleague and 
students commenting that 
instructors were engaging 
and informative. 

DOC and NEEC hope to build on the 
success of this partnership and continue 
offering dedicated training for the agency 
annually to ensure new facilities superinten-
dents are well prepared to carry the DOC 
building stock forward, operating at optimal 
performance and efficiency. 

BOC Training Manager Melissa Sokolowsky and Director of Education and Training  
Melanie Danuser toured a WA DOC campus to prepare for the DOC training course.

https://www.pse.com/business-incentives?utm_source=direct&utm_medium=shorturl&utm_campaign=ee-bem-mybusiness&sc_camp=FFA7E2365DDC42E5AF851B58140F5EC9
https://www.doc.wa.gov/
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(Continued on page 6. See TECH HORIZONS)

BUILDING OPERATIONS are a delicate 
balancing act, and it can be difficult to  
decide which issues should be prioritized. 
With COVID-19 causing financial strain 
across the country, most facilities are look-
ing to save costs anywhere they can. Many 
buildings are currently operating with 
extremely low occupancy, which can make 
maintenance seem like a convenient area 
in which to cut costs. This is, however, very 
much not the case. While reducing main-
tenance activity may seem logical in these 
difficult times, uninformed management of 
maintenance procedures can have very real 
consequences.  

Maintenance plans focused 
purely on cost-cutting often 
wind up limiting maintenance 
activity to occasions when 
equipment fails or a problem 
is reported—an approach 
known as reactive mainte-
nance. Reactive maintenance 
is the simplest approach to 
maintenance, and it’s certainly 
easy to see why this approach 
is attractive—especially dur-
ing periods of low occupancy. 
By reserving spending for 
emergencies, day-to-day 
expenditures are greatly 
reduced. Unfortunately, these short-term 
savings come at a cost. Lighting, HVAC, and 
other expensive systems will deteriorate 
over time, often negatively affecting energy 
efficiency and occupant satisfaction long 
before nearing failure. If this deterioration is 
left untended, equipment will fail premature-
ly—sometimes decades before its budgeted 
end-of-life. Such unforeseen failures can 
damage other systems and disrupt opera-

tions, creating additional costs beyond sim-
ply replacing defective equipment. Reactive 
maintenance entirely fails to address routine 
wear, and is much more costly than other 
maintenance strategies in the long run.

Preventive maintenance succeeds where 
reactive maintenance fails by implementing 
a scheduling system for less urgent main-
tenance activities. Where reactive mainte-
nance would run a car to failure and then 
replace the engine, preventive maintenance 
checks and changes the oil regularly accord-
ing to manufacturer recommendations. By 
implementing a schedule that covers routine 

inspections and tune-ups  
for equipment, building 
operators can improve system 
performance over time while 
also preventing unscheduled 
downtime, improving  
occupant comfort and health, 
and extending the lifespan  
of equipment. 

While preventive maintenance 
does require more initial 
investment than reactive 
maintenance, the result-
ing long-term savings more 
than offset the costs. The US 
Department of Energy reports 

savings averaging 12% to 18% over the 
course of preventive maintenance programs, 
and notes that facilities relying entirely on 
reactive maintenance could save much 
more by implementing their own preven-
tive maintenance program. Energy savings 
make up a significant portion of the overall 
savings associated with improved mainte-
nance practices, representing both financial 
and environmental benefits. One case study 

by BetterBricks, the commercial initiative of 
the Northwest Energy Efficiency Alliance, 
found that one round of proactive checkups 
on a 51,000 square foot office building’s air 
handlers, equipment connectivity and sensor 
functionality led to energy cost savings of 
approximately $33,000 per year. PECI has 
also documented energy savings of 5 to 20 
percent from the implementation of low-cost 
and no-cost operations adjustments. 

Preventive maintenance offers benefits aside 
from savings, with one important upside 
being increased occupant comfort. The 
aforementioned BetterBricks case study  
also documented a 23 percent reduction 
in occupant complaints, which translates to 
fewer maintenance requests and improved 
tenant relations as well as increased pro-
ductivity for those working in the facility. 
By decreasing unscheduled downtime and 
unresolved maintenance problems, preven-
tive maintenance can also strengthen brand 
image and customer relations while decreas-
ing tenant turnover and increasing the value 
of your building—all improvements which 
generally lead to increased profits as well. 
Routine maintenance checkups are also an 
excellent opportunity to collect systems 
performance data, which can be useful for 
benchmarking and internal analysis while 
also helping building managers plan for future 
equipment replacements and upgrades. 

Most compelling, though, are the experi-
ences many building managers have had 
with equipment breakdowns caused by poor 
maintenance practices. A recent Build-
ing Operator Certification Building HVAC 
Systems class in Denver facilitated a discus-

Jack Wagoner is an associate at BOC 
Colorado, contributing to marketing 
outreach efforts and moderating virtual 
classroom sessions. Jack recently grad-
uated from the University of Oklahoma 
with a BBA in energy management and 
minors in finance and environmental 
sustainability. 

Why You Should Care About Preventive Maintenance

“Preventive 
maintenance 
succeeds where 
reactive main-
tenance fails by 
implementing 
a scheduling 
system for less 
urgent mainte-
nance activities.“

Photo courtesy of Resource Media
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GROWING AND DEVELOPING THE  
ENERGY EFFICIENCY WORKFORCE: 

A RESOURCE PORTAL
The infrastructure and buildings that power the American economy work best with a skilled workforce at the helm –  
connecting wires, pouring concrete, turning dials, establishing setpoints, sealing gaps. But maintaining, growing, and 
developing this workforce is challenging. 

Through Better Buildings, DOE is working with key organizations, including the Smart Buildings Center and the Building 
Operator Certification program, to support and expand our country’s energy efficiency workforce by connecting people 
to training, education, and job opportunities. Careers in the energy efficiency industry are booming. As part of the work 
of this initiative to grow our nation’s workforce of building managers, operators, and technicians, the U.S. Department of 
Energy has created an online portal. Check out the Better Buildings Workforce Development Portal to get career 
guidance, curriculum/credentials, continuing education and training, and internship opportunities.

WORKFORCE DEVELOPMENT PORTAL

TECH HORIZONS (Continued from page 5)

sion about this topic where one building 
manager described a particularly gruesome 
instance of maintenance-related equipment 
failure. A cooling tower had been going  
out for some time, but had not been 
checked due to communication issues with 
a subcontractor. By the time maintenance 
personnel finally checked the cooling tower 
themselves, they realized that no water  
treatment had been performed since 
2017 and the entire tower was rusted out. 
Replacing the cooling tower itself cost over 
$100,000, and the equipment failure had 
also caused damages to tenant operations 
nearly equaling the cost of the tower.  
With proper maintenance, water treatment 
would have cost just a few hundred dollars  
a year. It is always worth it to make sure 
equipment is running properly!

While overhauling maintenance practices 
takes staff time and funding for training and 
implementation there are many resources 
available that can aid in the transition away 
from reactive maintenance. Many associa-
tions, utilities and local governments offer 

programs and trainings 
for building managers and 
operators that can help 
you and your staff create 
and implement your own 
maintenance plan. The 
Building Operator Certi-
fication (BOC) program 
focuses on training O&M 
staff in low and no cost 
operational improvements 
and organizations such as 
the International Facili-
ties Manager Association 
(IFMA) and the Building 
Owners and Manag-
ers Association (BOMA) 
offer their own certification programs as 
well, specialized for those in the fields of 
FM and ownership/management. Equip-
ment vendors and service providers are also 
helpful resources for improving maintenance 
practices, in addition to federal programs 
like Energy Star and Better Buildings. 

Regardless of how you choose to approach 
your maintenance program, remember that 

maintenance spending is better viewed not 
as an expense to be reduced, but as an  
investment in equipment reliability and 
overall lifespan. Properly caring for equip-
ment now will save a great deal of time and 
money later. With an informed and purpose-
ful approach to maintenance, you too can 
save money and enjoy operating a more 
reliable and sustainable building — even in 
times as challenging as these. 

 

Photo courtesy of Resource Media

Photos courtesy of Resource Media

https://betterbuildingssolutioncenter.energy.gov/workforce?utm_source=email&utm_medium=Toolkit&utm_campaign=Workforce
https://betterbuildingssolutioncenter.energy.gov/workforce?utm_source=email&utm_medium=Toolkit&utm_campaign=Workforce
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While the aesthetic and energy-saving ben-
efits of advanced commercial-building light-
ing design are broadly understood, there are 
deeper occupant health benefits that only 
the latest advanced lighting techniques and 
technologies can uncover. When creating 
lighting designs for commercial spaces, 
building designers can make decisions that 
not only increase occupant productivity, but 
improve their physical and emotional health 
as well.

“Healthy lighting is 
dynamic lighting,” 
said Christopher 
Meek, University  
of Washington  
Associate Professor 
and Director of the 
university’s Inte-
grated Design Lab. 
“With daylight and 
advanced lighting 
controls, we have 
the opportunity to 
fundamentally rethink 
the nature of light in 
our buildings. Physi-
ological responses to 
the cycle of light and 
dark are the corner-
stone of regulating 
the human circadian 
rhythm.” 

The circadian rhythm 
is the internal clock 
that guides humans 
and animals across a 
24-hour cycle. This powerful system ensures 
that our crucial physiological functions — 
including sleep patterns, feeding behavior, 
blood pressure and body temperature —
operate with optimal balance to strengthen 
our immune system, maximize our energy 
and increase our metabolism. Our circa-
dian rhythms maintain synchronization by 
responding to external signals, the most  
important of which is lighting — both  
sunlight and electric light. 

When lighting is poorly designed with insuf-
ficient illumination for certain tasks, or with 
a lack of exposure to daylight, the circadian 
rhythms of building occupants can become 
disrupted and desynchronized. The adverse 
effects of this desynchronization can be 

The Physiological and Psychological Benefits  
of Advanced Lighting Design 

dire, with disrupted circadian rhythms being 
linked to diabetes, depression, obesity and a 
variety of metabolic disorders. 

On the other hand, well-designed light-
ing has been shown to increase occupant 
productivity, positively impact mood, and 
reduce symptoms of mental illness. And the 
effects can be profound. For example, multi-
ple studies have shown that rooms designed 

“The most advanced lighting technologies, 
like tunable LED systems, provide health 
impacts that extend beyond the workplace,” 
said Meek. “These technologies can provide 
better quality lighting during the day  
and help occupants transition to healthy 
darkness at night.”

To support this healthy transition to dark-
ness, tunable LED systems provide building 

occupants with 
control over their 
exposure to the 
correlated color 
temperature (CCT) 
as a way of optimiz-
ing their lighting 
experience — from 
warm-white to 
cool-white. This 
flexibility and 
control empowers 
building occupants 
to adjust their light-
ing environment to 
maintain productiv-
ity and focus, and 
to support their 
health through 
well-calibrated 
circadian rhythms.   

“Current advances 
in lighting tech-
nology allow for 
carefully applied 
adjustable color 
temperature sys-
tems and controls,” 

said Jennifer Blake, Lighting Specialist and 
NXT Level Designee at Columbia Pacific 
Sales in Vancouver, Wash. “These advances 
help us empower our clients to make tech-
nologically advanced choices that enhance 
the occupant experience within a space.”

As the general public becomes more familiar 
with the many health benefits connected 
to lighting exposure throughout the day, 
occupants will increasingly expect advanced 
lighting design. To meet this need in the 
Northwest, the nonprofit-backed NXT Level 
training curriculum was created to help 
Northwest lighting experts stay on top of 
the latest lighting approaches that foster 

with plenty of sun-facing windows effectively 
reduced the recovery time for patients with 
severe depression and patients convalescing 
from heart attacks.

Advanced technology for advanced 
wellness
The latest lighting techniques and technolo-
gies are tailormade to support the circadian 
health of commercial building occupants. 
When integrated by leading lighting experts, 
technologies including wireless controls, task 
tuning, tunable LEDS and acoustical sensors 
can connect with other areas of building 
design, such as windows and HVAC, to pro-
vide building occupants with healthy indoor 
environments and that would have been 
unthinkable only a few years ago. (Continued on page 9. See TECHNICAL HIGHLIGHT)

https://nxtleveltraining.com/


In place of the planned in-person Smart Buildings  
Exchange 2020 event, SBC hosted a virtual Smart Build-
ings Week September 14-18, 2020. Each day during the 
lunch hour, a virtual session crafted from key topics and 

speaker commitments for the planned in-person event featured a compelling and 
interactive panel discussion covering smart buildings topics including Using Data 
and Analytics to Improve Performance, Grid Enabled Efficient Buildings, Achiev-
ing Persistent Operational Performance, and Creating Intelligent Spaces. The 
session recordings are available on the Smart Buildings Center YouTube channel. 
Thank you to the speakers and event sponsors who made the series possible!

Planning for the Smart Buildings Exchange (SBX) 2021 event, scheduled for 
August 24th & 25th, is underway, and an update on the event format, structure, 
and programming will be available soon.  

Smart Buildings Week Held in 2020

circadian health in building occupants. In 
addition to providing lighting solutions that 
save energy and operating costs, NXT Level 
designees are specially trained to integrate 
these techniques and technologies to 
ensure that Northwest commercial-building 
occupants can spend their working lives in 
indoor environments that support the most 
important aspects of their physiological and 
psychological health. 

Visit the NXT Level Designation List to 
find an industry-leading advanced lighting 
professional in your area https://nxtlevel-
training.com/nxt-level-designated-
companies/ 

About NXT Level Training
NXT Level training is a nonprofit-backed 
training curriculum supported by North-
west utilities. This specialized coursework 
equips lighting professionals with the latest 
advanced techniques and technologies 
to provide energy savings and advanced 
lighting solutions for Northwest commercial 
buildings. To learn more, visit nxtleveltrain-
ing.com. 

Twice a year, current credential-holders may  
enter a drawing to win merchandise such as  
BOC gear from our Shop, diagnostic tools, or  
reference manuals. 

Our next drawing for a Watt Stopper Isolé  
IDP-3050-A power strip, which turns plug load  
devices on and off based on occupancy as well as  
a $10 Starbucks gift card is April 14, 2021.  
Congratulations to the winner of our September 2020 
drawing: Randy Skipper, Northeastern Technical College.

Enter to win:
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TECHNICAL HIGHLIGHT (Continued from page 8)

Are you a Current Credential Holder
W I N  F R E E  S T U F F !

https://web.cvent.com/event/6b6e33af-7daf-4fac-bbd4-f8505bdea8bd/summary
https://www.youtube.com/channel/UCOu3kZ888cPMkajCBimRAkw
https://nxtleveltraining.com/nxt-level-designated-companies/
https://nxtleveltraining.com/nxt-level-designated-companies/
https://nxtleveltraining.com/nxt-level-designated-companies/
https://nxtleveltraining.com/
https://nxtleveltraining.com/
https://www.idahopower.com/about-us/doing-business-with-us/
https://www.smartbuildingscenter.org/events
https://www.surveymonkey.com/r/H3QYBKT
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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 preven-
tive & predictive maintenance; trouble-
shooting system & equipment problems 
& performing diagnostic testing; docu-
menting 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. 

 FOR MORE RESOURCES:

BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

Technical Webinars
BOC offers live instructional webinars 
throughout the year to keep you informed 
on the dynamic field of facilities manage-
ment. Learn practical solutions to deal 
with the energy hogs in your building from 
industry experts. During the 2021 webinar 
series, industry experts will share insights on 
HVAC retrofit approaches, advanced lighting 
technologies, water efficiency, innovative 
building envelope and window technolo-
gies, plug load efficiency, and the role of IT/
OT in optimizing building performance.

For the BOC graduate, successful comple-
tion of the webinar and accompanying quiz 
provides 1.5 points towards maintaining 
your BOC Certification and .15 IACET CEU’s 
towards the renewal of industry certifica-
tions, certificates and licenses including 
but not limited to AIA, PE, LEED, IFMA, 
ASHRAE, and AEE.

BOC Technical Webinar  
2021 Schedule

 • February 24, 2021 
 HVAC Retrofit Approaches for Savings  
 and Returns 

 • March 24, 2021 
 Advanced Lighting Technologies

 • April 28, 2021 
 Achieving Water, Energy and  
 Cost Savings through Conservation

 • May 26, 2021 
 Innovation in Building Envelopes and  
 Window Technologies

 • September 29, 2021 
 Plug Load Efficiency for Commercial  
 Buildings 

 • October 27, 2021 
 The IT/OT Nexus 

Live webinars are held from 2pm to  
3pm EST and once held are available 
online at our webinar library. Check  
out the BOC web site for details.  
And remember, BOC graduates  
who maintain their credential receive  
a 20% discount on the BOC  
webinar series. 
FOR MORE  
INFORMATION:  

BOC Informational Webcasts 
Thursday, Feb 23, 2021
Thursday, Aug, 18, 2021
Learn more about the BOC program,  
credential structure and how the program 
can benefit your career and organization.

TO REGISTER:

Complete Your BOC  
Credential Maintenance 
Now!
The BOC’s credential maintenance season 
is happening now. We have notified our 
active graduates of their options to renew 
credentials, so check your US mail and email 
inboxes for information! You can also refer 
to the BOC website to renew your credential 
in just a few easy steps.

To maintain your BOC credential, gradu-
ates must accumulate maintenance points 
each year following a full calendar year 
after they’ve earned their credential. Level I 
maintenance requires five points each year 
and Level II requires ten. If you have earned 
your Certification, it auto renews when you 
maintain your training certificate. Points may 
be earned as follows: 

• Continued employment in building 
operations – 2 points/year 

• Continuing education in building  
operations – 1 point per hour of  
classroom time

• Energy efficiency projects completed  
at your facility – Up to 11 points/year

• Membership in a building operations 
association – 1 point/year

• Offices held in membership associations 
– 2 points/year

• Awards received for efficient building 
operations – 2 points/award

• BOC newsletter tech article or blog quiz 
(see page two for details) – 1 point/
passed quiz

• Completion of an energy consumption 
benchmark for the previous twelve-
month period using ENERGY STAR 
Portfolio Manager or alternative energy 
accounting tool – 3 points/year

• Enrollment in a BOC webinar and 
completion of its quiz (See webinar  
announcement details on page 7)  
– 1.5 points/passed quiz

• Attendance at a facilities trade show  
 – 1 point/year

Use our HELP Desk (1-877-850-4793), 
whose knowledgeable staff can address 
questions and assist with the maintenance 
application. The deadline for application 
submission is March 31, 2021. 

http://www.theboc.info/certifications/exam/
http://www.theboc.info/certifications/exam/
http://www.theboc.info/certifications/exam/
https://www.theboc.info/certifications/exam/preparing-for-exam/
https://www.theboc.info/continuing-education/webinars/
https://us02web.zoom.us/webinar/register/WN_Q3vGBGyjRNaJGwqCtj5evg
https://www.theboc.info/continuing-education/webinars/


Midwest Energy Efficiency  
Alliance (MEEA) Solutions  
Conferences
February 16th-19th, 2021
Virtual Experience
MORE INFO: meeaconference.org

Oregon School Facilities  
Management Association  
Annual Conference (OSFMA)
April 14th-16th, 2021
Albany, OR
MORE INFO: osfma.org

IFMA Facility Fusion
April 21st-22nd, 2021
Virtual Experience
MORE INFO: facilityfusion.ifma.org

Efficiency Exchange 2021  
Conference
May 25th-27th, 2021
Virtual Experience
MORE INFO: bpa.gov

CENTRAL VALLEY Facilities Expo
May 26th & 27th, 2021
Modesto, CA
MORE INFO: fecv.facilitiesexpo.com

Southern California Facilities Expo 
June 9th & 10th, 2021
Anaheim, CA
MORE INFO: facilitiesexpo.com

AEE West Energy Conference & 
EXPO
June 23rd-25th, 2021
Virtual Experience
MORE INFO: west.aeecenter.org

WSSHE Spring Conference
TBD 2021
Chelan, WA
MORE INFO: wsshe.org

Northwest Facilities Expo
September 1st-2nd, 2021
Portland, OR
MORE INFO: fenw.facilitiesexpo.com

2021 Virtual OSHE Spring  
Conference
TBD 2021
Virtual Experience
MORE INFO: oshe.us

American Council for an Energy 
Efficient Economy (ACEEE)  
Summer Study
TBD 2021
Pacific Grove, CA
MORE INFO: aceee.org/conferences

Oregon Society for Healthcare 
Engineering (OSHE) Conference
TBD 2021
Gleneden Beach, OR
MORE INFO: oshe.us

Southeast Energy Efficiency ALLI-
ANCE (SEEA) Annual Conference
TBD 2021
Atlanta, GA
MORE INFO: seealliance.org

North Texas Facilities Expo
October 20th & 21st, 2021
Arlington, TX
MORE INFO: fent.facilitiesexpo.com

Washington Association of  
Maintenance and Operation  
Administrators (WAMOA)  
Fall Conference
October 6th-8th, 2021
Yakima, WA
MORE INFO: wamoa.org

GRIDFW
TBD 2021
Seattle, WA
MORE INFO: gridfwd.com

WSSHE Fall Conference
October 19th-22nd, 2021
TriCities/Kennewick, WA
MORE INFO: wsshe.org

Maine IAQ & Energy Conference
TBD 2021
Portland, ME
MORE INFO: iaqandenergy.com

National Facilities Management & 
Technology (NFMT) Conference
TBD 2021
Las Vegas, NV
MORE INFO: nfmt.com

US Green Build Council (USGBC) 
Conference
TBD 2021
San Diego, CA
MORE INFO: greenbuildexpo.com

Northern California Facilities Expo
September 15th & 16th, 2021
Santa Clara, CA
MORE INFO: facilitiesexpo.com

IFMA World Workplace  
Conference & EXPO
TBD 2021
MORE INFO: worldworkplace.ifma.org

Arlington, TX

Yakima, WA

Anaheim, CA
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For a complete list of FM tradeshows around the country, visit the BOC website at www.theBOC.info  
and go to the Continuing Education tab and click on Tradeshows.

https://www.meeaconference.org/
https://www.osfma.org/
https://facilityfusion.ifma.org/
https://www.bpa.gov/Pages/home.aspx
https://www.fecv.facilitiesexpo.com/
https://www.facilitiesexpo.com/
https://west.aeecenter.org/
https://wsshe.org/
https://www.fenw.facilitiesexpo.com/
https://oshe.us/
https://www.aceee.org/events
https://oshe.us/
https://www.seealliance.org/
https://www.fent.facilitiesexpo.com/
http://wamoa.org/
https://www.gridfwd.com/
https://wsshe.org/
https://www.iaqandenergy.com/
https://nfmt.com/default.aspx
https://www.greenbuildexpo.com/en/home.html
https://www.facilitiesexpo.com/
https://worldworkplace.ifma.org/
http://www.theBOC.info
https://www.theboc.info/continuing-education/tradeshows/


BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

12 WINTER/SPRING 2021BUILDING OPERATOR CERTIFICATION NEWSLETTER

Another Benefit for BOC  
Credentialed Operators
BOC graduates who maintain their credential 
receive a 20% DISCOUNT on the BOC  
webinar series. Check out the webinar  
schedule and library at:

The Smart Buildings 
Center (SBC) and Build-
ing Operator Certification 
(BOC) program are proud 
to announce the 2020 
BOC Operator of the Year: 
Ethan Godfrey, Building 
Coordinator for Hendricks 
Commercial Properties in 
Beloit, WI!

In 2020, BOC requested 
nominations for people 
working to improve the  
energy efficiency of their 
work environment using skills they learned in 
the BOC program. We received many impres-
sive nominations detailing how methods 
learned in BOC classes are helping people 
make improvements in their work environments, 
but Ethan’s story stood out among the rest.

In his role as Building Coordinator, Ethan 
is responsible for HVAC Operations and 
Energy Saving Projects within the Ironworks 
Campus in Beloit. BOC training equipped 
him with the necessary skills to identify  
energy saving measures and present a  
more proactive approach on energy saving  
projects. His other duties include BAS 
control adjustments, searching for available 
energy rebates and tax incentives, PM  
contract fulfillment for these systems and 
most importantly, utility monitoring and 
tracking of the energy use on campus.

Some of Ethan’s recent accomplishments 
include:

• Implementing a more structured  
and strategic approach to energy 
management for Hendricks Commercial 
Properties.

• Reducing overall utility costs by $50k or 
13% in year one with zero or low-cost 
implementations; on pace to reach a 
20% reduction in year two. These  
reductions were accomplished by:

 –  Making improvements to the campus’  
 building automation system (BAS) to  
 realize the full energy-saving benefits  
 it can provide (i.e. HVAC scheduling  
 setbacks, temperature setpoint  
 adjustments, etc.).

  n As a result of these improvements,  
  the heating season’s work order\ 
  complaints for HVAC dropped by  
  60%.

SBC Announces  
2020 BOC Operator of the Year!

–  Implementing a more 
strategic boiler use adjust-
ment which is already on 
pace to beat the energy 
savings from 2019. YTD  
is $29,200 in additional 
savings vs 2019 or 8.6%.

–  Conducting lighting 
surveys for locations in the 
building that hadn’t been 
converted to LEDs.

n  Information about and 
costs to replace lighting 

were presented to management, rebates 
were utilized, and lighting was converted 
to LEDs which reduced wattage usage 
by 70% for that floor.

Ethan says these zero or low-cost improve-
ments improve Hendricks Commercial  
Properties’ bottom line and allow the  
savings to be passed on to happy tenants  
in the form of lower bills. 

The SBC and BOC program applaud Ethan 
on his efforts to improve the energy efficiency 
of Hendricks Commercial Properties’ opera-
tions and congratulate him on being named 
as 2020 BOC Operator of the Year!

“The BOC program is well worth 
the time and truly opened my 
eyes to what I could provide for 
my company. If a company is truly 
serious about making an impact 
on their utility costs, they should 
find the right person in their 
organization and get them into 
the BOC program. The cost of 
the program is seriously nothing 
compared to what you will save 
if you try to implement even a 
fraction of what the BOC classes 
teach you.“

– Ethan Godfrey

Know someone who deserves  
recognition for their work in the  
industry? Nominations are open  
for the 2021 BOC Operator of  
the Year award! To Nominate:  

Ethan Godfrey

https://nxtleveltraining.com/nxt-level-designated-companies/
https://forms.gle/mARXqYyTbPkLg3ga8
https://www.theboc.info/continuing-education/webinars/
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strategies for building operators to imple-
ment to control the spread of the virus.

However, simply increasing ventilation as 
much as possible has a downside. If you 
leave all of the windows open or the outside 
air dampers of the HVAC system fully open 
on a cold winter day, you might experience 
some frozen water pipes or occupants.  
Obviously, there are some real world limits 
to this strategy. Each building, HVAC  
system, client, and budget are different  
and require selectively and thoughtfully  
applying the intent of the referenced  
Guidelines.

Approach to Mitigation
First, form a working group to assess your 
needs and capabilities. This group may  
be as simple as the building owner or 
manager and a maintenance worker. The 
goal is to discuss and document what you 
have to work with and what the limitations 
and opportunities are. Typically, this discus-
sion includes the type and capability of the 
HVAC system and the budget or cost of 
modifications. The product of this working 
group should be a plan that includes a short 
term response and a long term plan. Ideally, 
the short term response is the first step in 
your long range plan.

Then take cost effective actions. The actions 
you can take typically fall into two groups, 
those spaces with mechanical ventilation 
(HVAC) systems and those without. For  
spaces without proper ventilation, one  
effective response is the use of Portable Air 
Cleaners. These can be effective in small 
spaces, but users are advised to carefully 
determine that the application of the  
technology is appropriate to their need.  
The specifications and instructions should 
be read so the capabilities and limitations of 
the unit being considered are understood.

For spaces with HVAC systems, the available 
strategies are more complex, but typically, 
more effective. The ASHRAE Guidelines for 
COVID-19 ventilation response strategies 
must be adapted to the limitations of your 
HVAC system. It is still important to keep the 
occupied spaces comfortable as well as safe. 
One strategy that I have found effective is 
to develop an outdoor air temperature reset 
schedule for the outside air (OA) dampers. 
That is; at moderate outdoor air tempera-
tures the OA dampers can be opened fully, 
but at high or low temperatures the OA 
dampers are not opened as much. The OA 
damper reset schedule is calculated based 

HEALTHY BUILDINGS (Continued from page 1) on the heating and cooling capability of the 
equipment.

Of course, bringing in more outside air has 
an energy cost penalty associated with it. 
This creates a direct conflict with my many 
years of energy conservation work. I have 
always been driven by reducing energy costs 
and lowering the carbon footprint of build-
ings. While this is important, what is more 
important is the health of the workers and 
occupants within the buildings.

When viewed holistically, the cost of the 
energy use of a building is only about 1% 
of the overall cost of operating a building. 
Most companies spend 90% of their budgets 
on employee salaries and benefits. Com-
mon sense and decades of research show 
that increased ventilation improves health 
and productivity 5. For example, if increased 
ventilation added 20% to the utility cost, that 
would only account for 0.2% of the building 
operating cost. A recent study6 shows that 
there is a quantifiable impact on cognitive 
function resulting from increased fresh air. 
An increase in productivity of office workers 
of just 1% can increase the bottom line by 
around 9%. See reference 5, Chapter 4 for 
several examples that further explains this.

Conclusion
Nothing is 100% safe and effective. And as 
a building operator, you can only do what 
is within your capability to do, but that 
can have a significant impact. On average, 
people spend 90% of their time indoors. 
The impact of indoor environmental quality 
on people’s health is frequently the most 
dominant factor. By operating a clean, well 
maintained and well ventilated building 
you may have a greater impact on people’s 
health than the family doctor.

Together we can 
 make more possible.

See the opportunities at 
ngrid.com/business

As one of the leading energy delivery 
companies in the Northeast, we’re 
dedicated to helping businesses and 
buildings of all sizes leverage the 
�power�of�energy�efficiency�to�� 
create safer, healthier, more   
productive environments.
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ing, Refrigerating and Air-Conditioning 
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2. CDC: Centers for Disease Control  
and Prevention

 CDC COVID-19 resource home 
page. https://www.cdc.gov/
coronavirus/2019-ncov

3. OSHA: Occupational Safety and Health 
Administration of the US Department of 
Labor. 
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https://www.osha.gov/coronavirus

4. EPA: US Environmental Protection 
Agency. COVID-19 resource homepage: 
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5. J. Allen and J. Macomber, “Healthy 
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6. J. Allen et al., Associations of Cognative 
Function Scores with Carbon Diox-
ide, Ventilation, and Volatile Organic 
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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 (page 1).

http://theboc.info/quiz-hvac-covid/

TAKE THE QUIZ!

https://www.nationalgridus.com/business?utm_source=google&utm_medium=print%20advertising,%20digital%20advertising&utm_campaign=commercial%202015%20marketing
https://www.ashrae.org/technical-resources/resources
https://www.ashrae.org/technical-resources/resources
https://www.cdc.gov/coronavirus/2019-ncov/
https://www.cdc.gov/coronavirus/2019-ncov/
https://www.osha.gov/coronavirus
https://www.epa.gov/coronavirus
https://www.theboc.info/quiz-hvac-covid
https://www.theboc.info/quiz-hvac-covid
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WEBSITE:
theBOC.info

EMAIL: 
BOCinfo@theBOC.info

BOC PHONE:
1-877-850-4793

LINKEDIN:

BOC FAX:
206-292-4125

FACEBOOK:

FA
CEBOOK

LIKE US ON 

BOC BLOG: 
NEWS & TRENDS FOR THE  
BOC PROGRAM & FACILITY  
MANAGEMENT INDUSTRY

Partners in the BOC program include: Bevill State Community College Division of Workforce Solutions, Canadian Institute for Training, Greenville 
Technical College, Gwinnett Technical College, Midwest Energy Efficiency Alliance, National Sustainable Structures Center at Pennsylvania College 
of Technology, 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:
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CONTACT US

FOUNDING SPONSOR AB Tech  •  Alliant Energy Corporation  •  Ameren Illinois  •  Ameren UE  •  American Electric Power – Ohio  •  Appiled Energy Group 
Atlanta Gas Light  •  Avista Utilities  •  Bay State Gas  •  Berkshire Gas  •  Black Hills Energy  •  Cape Light Compact  •  Cedar Falls Utilities 
City Utilities of Springfield  •  Clark County PUD  •  Columbia Water & Light  •  ComEd  •  Consumers Energy  •  Cowlitz County PUD 
DTE Energy  •  Efficiency Maine  •  Efficiency Vermont  •  Empire District Electric Company  •  Energy Trust of Oregon  •  Eversource 
Connecticut  •  Focus on Energy, in partnership with participating Wisconsin utilities  •  Georgia Environmental Finance Authority (GEFA) 
Heartland Community College  •  Idaho Power  •  Illinois Department of Commerce & Economic Opportunity (DCEO)  •  Iowa Energy 
Center  •  Kansas City Power & Light Company  •  Kansas Electric Cooperatives  •  Kansas Energy Division of the Kansas Corporation 
Commission  •  Kansas Municipal Utilities  •  KeySpan  •  Laclede Gas Company  •  Land of Lincoln Workforce Alliance  •  Lincoln Land 
Community College  •  Michigan Economic Development Corporation-Michigan Energy Office  •  M.C. Dean, Inc.  •  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  •  Ontario Power Authority  •  Otter Tail Power Company  •  Pacific Gas & Electric Company  •  Pacific 
Power Peoples Gas  •  Progress Energy  •  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 Illuminating  •  Unitil  •  Washington State Dept 
of Enterprise Services  •  Waste Reduction Partners  •  Westar Energy  •  Wilbur Wright College

Graphic Design: ThomHarrisDesign.com 
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