
N
o

n
p

ro
fit O

rg
.

U
.S. P

o
sta

g
e

PA
ID

P
e

rm
it N

o
. 425

So
u

th
e

rn
, M

D

M
A

Y/
JU

N
 2

0
18

 
Another Dozen  

Sustainability  
Case Studies

New Technologies  
for Boiler Retrofits

Key Facilities  
Metrics Results

Admissions 
Facility

Leveraging the

PUBLISHED BY APPA



C097-050768-7  (Commercial Line Government Ad)

Color:  4/color

Size:  T - 8.50 x 11.0    B - 8.75 x 11.25     L - 7.5 x 10.0

SIZE B Facility Manager

SHUTTLE™ 2 SHUTTLE 2+2 SHUTTLE 6HAULER PROHAULER® 800 HAULER 1200

©2018 Textron Specialized Vehicles Inc. All rights reserved.

SATISFY THE BID 
WITHOUT BREAKING 

A SWEAT.

The Cushman® Commercial Lineup: We’ve got you covered.
Cushman is proud to offer a complete lineup of utility and personal transport vehicles through trusted 

cooperative purchasing contracts. Save time and money, all while satisfying the bid process and your 

customer’s vehicle needs on the job site.

Visit Cushman.com to find a dealer near you.

www.cushman.com



FACILITIES MANAGER    MAY/JUNE 2018     1 

LEVERAGING THE

10 4 Tips to Transform Your 

Admissions Building and Attract 

More Students
By Lori Garrett, FAIA

Recent research illustrates the powerful effect that admissions 
offices have on attracting new students, the lifeblood of any 
educational institution. 

16 Another Dozen Sustainability Case 

Studies
Compiled by Steve Glazner

24   Increasing Energy Efficiency 
Using New Technology to 

Retrofit Boilers
By David Bohn

Recent advances in technology demonstrate that there are now 
many ways to improve the performance of boilers without 
replacing the entire system.
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FACILITIES
Many thanks to the nearly 1,100 Facilities Manager readers who took the time 
to complete the readership survey recently conducted by Signet Research on behalf of 
APPA. This represented a 5.8% response rate.

Facilities Manager readers have been in the FM business for an average of 18 years, 
74% have four-year degrees or higher, and they work in departments with a median 
annual purchasing/leasing budget of $1.7 million. Their FM departments’ average size 
is about 250 people. In addition, 57% have attended at least one APPA professional 
development offering, the top three being Graduate – Institute for Facilities Manage-
ment; Completed Supervisor’s Toolkit; and Attended Institute, not Graduated.

Print is still the preferred format for reading Facilities Manager, with a net of 81% 
reading the magazine in its print form, while 43% read it online (24% read it in both 
formats). Over three-quarters (77%) regard Facilities Manager as useful or very useful 
in their work, and a majority of readers rate the magazine as either the best or one of 
the top three publications they read.

Congratulations to the following survey respondents whose names were randomly 
selected to receive Amazon gift cards:
• Charles Armstrong, University of Cincinnati (OH) - $200
• Grant Moore, Broken Arrow Public Schools (OK) - $100
• Mitchell Stepp, University of Texas Austin - $50  

Readership Survey Results Show  
Satisfaction with Facilities Manager

COMING IN JUL/AUG 2018

❚  Design and construction  
standards

❚  Annual facilities salary study

Readership of our regular 
columns was high among our 
survey respondents. The top 
five most-read columns are:

Knowledge Builders ...................85%

Facility Asset Management .....82%

Facilities Digest ............................. 81%

New Products ...............................79%

Professional Development  
Wrap-Up .......................................... 75%

We also asked readers to rank the im-
portance of topics they prefer to read 
in Facilities Manager, and what they 
want to see more of. The top 10 topics 
listed as very important are:

Best practices ...............................................55%

Leadership/staff development ..............48%

Customer service/customer  
relations ...........................................................45%

Benchmarking/assessment .................... 40%

Maintenance management ......................38%

Energy/utilities management .................36%

Planning, design, and construction .....34%

Sustainability/campus efficiencies .......33%

Modernization and revitalization ..........33%

Technologies in FM .....................................32%
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Getting in Front of 
Environmental Compliance
Colleges and universities are 
environmental leaders in teaching, 
research, and sustainability. Institutions 
need to be vigilant to the importance of 
environmental laws and regulations and 
to allocate the resources required for 
compliance. Additionally, environmental 
compliance has proved to be a moving 
target.

Since 1996, APPA and CSHEMA, 
the Campus Safety Health and 
Environmental Management 
Association, have collaborated to 
produce guidance documents to 
help educational facilities overcome 
the challenges of environmental 
compliance. 

Contents:
• Elements of an Effective Program

for Environmental Management and
Compliance

• A Quick Reference Guide for
Determining What Regulations May
Apply to Your Institution

• Legislative/Regulatory Program
Summaries (CAA, CWA, CERCLA,
EPCRA, FIFRA, RCRA, SDWA,
TSCA, and more)

• Environmental Compliance
Resources

• Overview of Subpart K of RCRA

• Federal RCRA UST Management
Requirements

Environmental Management Guide for 
Educational Facilities

THE BUILDING  COMMISSIONINGHANDBOOK

THIRD EDITION

It has been 40 years since the 
inception of building commissioning 
(Cx) as a discrete profession. 
This third edition of The Building 
Commissioning Handbook captures 
the many changes in the building 
market that are – and will continue to 
be – advancing and accelerating the 
role and value of commissioning. The 
design, construction, operation, and 
optimization of increasingly complex 
building systems and assemblies 
requires unique and expanding skill sets 
along with broad and deep knowledge 
of building science.

Produced by APPA and the Building 
Commissioning Association, this 
handbook provides a sequential, 
phase-based approach to the building 

The Building Commissioning Handbook 
Third Edition

commissioning process for all who have 
a stake in understanding, participating, 
and delivering properly functioning 
higher education and other commercial 
and institutional facilities.

Contents:
Chapter 1. Overview

Chapter 2. Benefits and Costs of 
Commissioning

Chapter 3. New Construction 
Commissioning

Chapter 4. Existing Building 
Commissioning

Chapter 5. Ongoing Commissioning

Chapter 6. Building Enclosure 
Commissioning

Appendices and Resources

Order Today!  
Visit APPA.ORG/BOOKSTORE
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Protect your school with smart security solutions. 
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                industry news & eventsdigest
facilities

Washington, DC 
August 3-5, 2018*
Mark your calendar to attend next 
year’s meeting and exposition.  
You won’t want to miss this  
exciting gathering of fellow  
facilities professionals and  
exceptional speakers! 

*SFO Summit, Aug. 2

APPA 2018
ANNUAL MEETING 
& EXPOSITION

REGISTRATION  
IS OPEN!

APPA Membership Renewal Notices Sent— 
Pay by Mail or Online

The 2018-2019 APPA membership year began April 1, 2018 and runs through 
March 31, 2019.

APPA accepts dues payments by major credit card through the APPA website at 
www.appa.org via myAPPA, your personalized APPA website account. Renew your 
organization’s membership today to continue receiving valuable APPA benefits.

Keep Your Contact  
Information with APPA Fresh

Please help APPA ensure that you continue to 
receive the most relevant industry information 
in an efficient manner. It will take no more than 
a minute to check your membership profile on 
myAPPA (www.appa.org/login.cfm) to confirm or 
update your contact information. Should you need 
assistance, please contact membership@appa.org 
or call 703-684-1446.
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Important Insights on Risk 
Issues to be found in 2018 
Thought Leaders Report

More than 40 administrators (presi-
dents, CBOs, and provosts), campus risk 
managers, SFOs, consultants, and others 
met in Orlando, Florida for the 13th  
annual Thought Lead-
ers symposium. The 
theme is “The Land-
scape, Framework, and 
Strategies for Managing 
and Mitigating Risk,” 
and the final report will be available at 
the APPA annual conference August 3-5 
in Washington, DC.

All new Board members will take office at the APPA 2018 conference in  
Washington, D.C., August 3-5, 2018. Many thanks to the Tally Committee for 
counting and verifying the votes:

• Al Stearns, Chair             •   Mike Sofield

President-Elect
Ruthann Manlet
University of Minnesota

Vice President for  
Information and  
Research
David Handwork 
Arkansas State University

Vice President for  
Professional Development
Beth Clark
Penn State University

APPA 2018-2019 Election Results
We are pleased to announce the newly elected President-Elect and officers for 
APPA’s 2018-2019 administrative year:

By Anita Dosik

www.appa.org/training/APPA2018
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APPA Events
Jun 11-15, 2018
APPA’s Supervisor’s Toolkit  
Northern Kentucky University, Highland 
Heights, KY

Aug 2, 2018
Senior Facilities Officer (SFO) Summit, 
Washington, DC

Aug 3-5, 2018
APPA 2018 Annual Meeting &  
Exposition  
Washington, DC

Sep 9-13, 2018
APPA U   
Washington, D.C. 

Oct 15-18, 2018
APPA’s Supervisor’s Toolkit  
Richmond, VA 

Oct 29-Nov 1, 2018
APPA/ACUHO-I Housing Facilities  
Conference  
Pittsburgh, PA 

Regional Events
Sep 24-26, 2018
RMA 2018 Conference  
Aurora, CO

Sep 29-Oct 2, 2018
CAPPA 2018 Conference  
Spearfish, SD

Sep 29-Oct 3, 2018
PCAPPA 2018 Conference  
Spokane, WA

Sep 30-Oct 3, 2018
ERAPPA 2018 Conference 
Manchester, NH

Oct 6-9, 2018
SRAPPA 2018 Conference  
Greenville, SC

Oct 13-17, 2018
MAPPA 2018 Conference  
Cleveland, OH 
 
For more information or to submit your 
organization’s event, visit www.appa.org/
calendar.

CALENDAR OF EVENTS

What is APPA U?
By offering both APPA’s highly regarded Institute for Facilities Management 

and Leadership Academy, APPA U delivers quality professional training in an 
environment that encourages professional networking and collaboration with 
other education facilities professionals—in 
one location. This approach allows for less 
travel, easier registration, greater sharing of 
information, and an excellent opportunity 
for Institute and Academy attendees to 
network with each other throughout the 
week. Both the Institute and Academy are 
four-track programs held at APPA U twice 
every year. Be sure to join us in Washington, 
D.C. in September!

2016-2017 FPI Report Now Available
The 2016-2017 Facilities Performance Indicators (FPI) report is now available 

to help you assess, measure, and lead your institution to success. With almost 300 
learning institutions now participating, the report will empower you with the vi-
tal data, statistical references, and reporting tools 
needed to measure operations and performance. 
The report will also help identify capital asset 
realities and help you lead a successful facilities 
strategy that supports your institution’s mission 
and vision.

The FPI report provides answers to the fol-
lowing questions, and more:
• How well is your facilities portfolio in alignment with your institution’s  

strategic direction and academic focus?
• What are your facilities inventory, square footage, and building ownership 

costs?
• How efficiently do your facilities operate?
• How does your campus’s facility performance contrast with that of its peer 

institutions?
• Is your campus adequately funding the facilities annual management budget?

To access the report, log in to your myAPPA account page, go to the myRe-
search heading, and under it, click on the “FPI Report Access” link.

The report is free to APPA members who participated in the survey, or it can 
be purchased:
• APPA Member/Nonsurvey Participant Report: $500
• APPA Nonmember/Survey Participant Report: $895 

For additional information or to purchase the FPI report, please visit  
http://www.appa.org/research/FPI/index.cfm.

NEXT APPA U:

SEPTEMBER 9-13, 2018
Omni Shoreham Hotel 
Washington, DC 



Throughout my career in higher education, 
my APPA membership has played an invalu-
able role in ensuring that I had the tools, 

skills, and connections I needed to successfully 
perform as a leader in educational facilities. 

I began my higher education career in April 2009 
as executive director of operations for New Mexico 
State University (NMSU). Facilities management and 
operations is my passion, and I came to NMSU with 
22 years of experience in the private sector. Dur-
ing my first week of work, Glen Haubold, my boss, 
introduced me to APPA and the many opportunities 
it offers to become involved and to take advantage of 
the benefits available to members. At the same time, 
he asked me to take the lead on the NMSU Facilities 
Performance Indicators (FPI) submission. I look for-
ward to FPI every year and enjoy seeing the progress 
that we have made as an organization by comparing 
NMSU with other institutions.

Rocky Mountain APPA (RMA) was looking for 
a new membership chair in 2016. I discussed the 
position with Glen, and he said it was a good op-
portunity and that NMSU would support me. Before 
submitting my name for consideration, I called Dave 
Turnquist, RMA president, and Lisa Potter, RMA 
membership chair and president-elect, to see what 

the job entailed and get a sense of the organization’s 
direction. The discussions convinced me that it was 
time to get involved, and I submitted my application. 
A short time later, I was welcomed as the new mem-
bership chair. After attending my first RMA board 
meeting and APPA membership committee meet-
ing, I knew that I had made a good decision, as both 
organizations share the common goal of advancing 
the organization. Professionally and personally, it is 
very satisfying to work with unified teams.

SHARING MY APPA JOURNEY

Membership has been part of my APPA journey 
since 2011. I became the New Mexico representa-
tive on the RMA membership committee. When I 
volunteered for this position, I thought it would be a 
good avenue to become involved in the organization 
while analyzing what RMA had to offer. The position 
appealed to me because it required me to contact 
other institutions to discuss the benefits of joining 
the organization. As I tried to recruit new mem-
bers, I struggled to connect with potential members 
and asked Glen if he had any tips for marketing the 
benefits of APPA membership. He suggested making 
a personal connection by telling them of my APPA 
journey. This was sage advice. 

My journey through APPA engagement and partici-
pation really highlights why APPA membership has 
mattered to me in my career. I have attended the Su-
pervisor’s Toolkit, graduated from APPA U, obtained 
my Educational Facilities Professional (EFP) creden-
tial, presented at a CAPPA (Central Region of APPA) 
conference, and was an active participant in NMSU’s 
successful application for the APPA Award for Excel-
lence. But my journey won’t stop there. The next step 
in my journey is to become a member of RMA’s 14ers 
Club and obtain a Certified Educational Facilities Pro-
fessional (CEFP) credential. Personally and profession-
ally, I realize the value of being an active participant in 
APPA and RMA. This is one of the key points I pass 
on to potential members during our phone calls.

Becoming active in the organization develops busi-

The APPA Journey—A Personal Connection
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By Timothy P. Dobson, EFP

membership matters

What is 
APPA?

What can I
do to help?

How do I 
advance my 

facilities career?
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ness relationships that you can call upon for help. All 
APPA members are willing to share experiences and 
discuss similar challenges they have faced. The  
APPAinfo Discussion List provides many opportuni-
ties for participation, and taking a minute to respond 
to a question ultimately leads to new friendships while 
helping you to grow professionally and personally. 

THREE QUESTIONS TOWARD PARTICIPATION

Participation is a process and always begins with 
a question. The first one is, “What is 
APPA?” As members we can all provide 
an answer and list the numerous benefits 
APPA provides for professional develop-
ment. Questions are the stepping stones 
to building the organization. The APPAin-
fo Discussion List serves as a forum to ask 
a facilities question to a diverse audience. 
It also gives you an opportunity to share 
an experience with other facilities profes-
sionals. You may not be able to answer a 
question, but you can forward it to some-
one on your team who can. This is a great 
tool for our APPA Young Professionals. 
Looking back, a tool like this would have 
been beneficial when I began my career in 
the private sector.

The next question is, “How do I ad-
vance my facilities career?” APPA offers 
many professional development opportu-
nities, including APPA U, the Leadership 
Academy, or the Supervisor’s Toolkit. 
There is a high probability that your boss 
has participated in some of these classes, 
and they will likely support you on your 
journey. Another way to advance your 
career is to find a seasoned facilities 
professional to be a mentor. This is very 
helpful and becomes a foundation for you 
to mentor other facilities professionals in 
the future. 

My favorite question, and the one I hear 
frequently is, “What can I do to help?” 
Committee chairs are always looking for 
new ideas and assistance to enhance the 
organization. 

Committees are small with a lot of 
work to be done. Business relationships 
and most importantly, friendships, begin 
when you collaborate with other facilities 
professionals. Friends are always willing to 
jump in and help. This is a key component 

to advancing our organization. I encourage everyone 
to become more involved with your state, local, or 
regional chapters: Share ideas and volunteer to help. 
If we all take this step, APPA will continue to be a 
premier organization.  

Tim Dobson is executive director of operations at 

New Mexico State University in Las Cruces, NM. He 

can be reached at tdobson@nmsu.edu. This is his first 

article for Facilities Manager.



By Lori Garrett, FAIA
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                            to Transform 
Your Admissions Building
4 TIPS  

and Attract More Students

Attracting and retaining students is an increasingly competitive prospect for 
higher education institutions. Colleges and universities face an ever-expanding 
list of internal and external challenges, including a growing dependence on 

revenue streams such as tuition and fees. As the higher education business model 
evolves, leaders are wise to recognize the inherent value in their institutions’ built 
environments. Facilities professionals know well that school facilities often serve as 
either a drain on college and university resources or as a key support for their institu-
tion’s mission. Perhaps no facility is a better example of this potential tension than 
admissions offices. 

For many years, admissions offices were viewed simply as a gathering place to 
share information or a meeting point to begin and end a campus tour. Those days 
are long gone. Recent research illustrates the powerful effect these facilities have on 
attracting new students, the lifeblood of any educational institution. For example, a 
2007 Eduventures survey of high school juniors and seniors found that the campus 
visit was the student’s most trusted source of information. Other studies, such as 
APPA’s report, The Impact of Facilities on the Recruitment and Retention of Students, 
have reported that a campus visit is the most important factor in a student’s decision 
on where to apply and that students are likely to matriculate after a campus visit. 

The design of admissions offices, whether in new buildings or when renovating 
existing facilities, plays a critical role in any campus visit. As such, these facili-
ties have a direct impact on the ability of institutions to attract new students and 
generate additional revenue. From capitalizing on the arrival sequence to creating 
emotional connections and delivering efficient workspaces, the four best practices 
for admissions office design outlined below showcase the powerful role these facili-
ties play in furthering a school’s mission and financial health. 
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Tip #1
COMPOSING THE ARRIVAL SEQUENCE

It all starts at the beginning and, just as with meeting new 
people, the first impression made by a college, university, or 
school matters. Fortunately for facilities professionals, the 
admissions office provides the opportunity to frame that first 
impression in whatever way you desire. These facilities typi-
cally mark the entry point to a campus and should be located to 
reflect this vital role. 

Creating a welcoming environment begins at the point of 
entry. Whether building a new facility, relocating to a different 
building, or renovating an existing admissions office, location 
matters. The site should have easy access with clear directional 
signage. Think also about the walk from the parking lot to the 
admissions center’s front door. Not unlike your home, what does 
that walk convey about your institution? Is it attractive and well 
maintained? Don’t forget about accessibility. To create a truly 
inclusive environment, the facility should be easily accessible for 
all, including extended family members.

An admissions office should offer a gracious arrival that sets 

Virginia Tech Admissions and Visitor Center lobby with view of campus.



a positive tone for the visit. Ensuring such an arrival requires a 
certain level of choreography, from planning how someone will 
enter the facility to optimizing their experience as they move 
around the admissions office. An enjoyable visitor experience is 
reinforced by thoughtful design of the surrounding landscape 
and hospitable interiors. 

Virginia Tech, for example, incorporated these details when 
the university built its new Visitor and Undergraduate Admis-
sions Center. The facility, located adjacent to the main campus 
entry on a knoll overlooking campus, includes a glass wall in the 
lobby where a prospective student and their family can soak in 
the bucolic campus and picture themselves exploring it. Addi-
tionally, the school understood that many visitors travel for sev-
eral hours to reach the university. In order to instinctively meet 
the needs of these guests, the design included benches along 
the walk between the parking area and building entry so visitors 
have a place for a brief respite.

 

Tip #2
MAKING THE PRESENTATION SPACE MULTIPURPOSE 

Every room in an admission center is an important part of that 
facility’s fabric and its ability to both create an inviting atmo-
sphere and frame a guest’s experience with the broader univer-
sity. However, of all the rooms in the center, the presentation 
space is typically the largest and most impactful. 
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1.  Arrange the Arrival Sequence 

 ❚ Where is the facility located?

 ❚ Is it accessible? 

 ❚ Have you choreographed the visitor experience?  

2. Make the Presentation Room Multipurpose 

 ❚ Can this room be configured for various groups?

 ❚ Do you need multiple rooms?

 ❚ What is the transition to the campus tour? 

3. Craft Memorable and Emotional Connections

 ❚ What feeling does the facility evoke?

 ❚ How does it reinforce your institution’s brand?

 ❚ Where are the “wow” moments?

4. Create Effective and Collaborative Workspaces

 ❚  Does the facility serve the needs of admissions staff 
members?

 ❚  Have you clearly created public, semipublic, and  
private zones?

 ❚  Does the facility provide collaborative work environ-
ments? 

TOP QUESTIONS FOR YOUR  
ADMISSIONS OFFICE

Virginia Tech Admissions and Visitor Center

Photo by Joel Lassiter



As many facilities professionals understand, managing large 
and cavernous spaces is difficult; but the presentation room 
must enhance a visitor’s experience. A presentation room’s ideal 
design allows for groups of multiple sizes. Arranging furniture 
to meet the needs of a group will make a large space feel more 
intimate. Variable seating layouts require ample furniture stor-
age nearby and a selection of furniture that is easy to move. 
Depending on the size of an admissions office, consider having 
multiple presentation spaces. For example, if the presentation 
room has a capacity of more than 100 
people, it’s best to provide an additional 
meeting room, which could accommo-
date smaller groups of 35 or fewer, for 
example. 

The architecture and infrastructure 
of a presentation room should fit its 
size. Based on classical proportions and 
desirable viewing angles for the presenta-
tion screen and presenters, the ratio of 
the width to length of the room should 
be between 1:1 and 1:1.6. A ratio greater 
than 1:2 should be avoided if possible. 
The ceiling height also needs to be 
suitable for the room’s dimensions and 
purpose, so it does not feel constricting. 
Integrating technology in the presen-
tation room is a key feature as well. 
It’s advisable to use technology that’s 
appropriate for a specific institution, its 
resources, and the expertise of those op-
erating the equipment. The institution’s 
facilities professionals will need to make 
these determinations in conjunction 
with IT support staff and/or audiovisual 
specialists. Given the rapid pace at which 
technology evolves, colleges and univer-
sities shouldn’t finalize the selection of 
this technology until the project is within 
six to nine months of completion.  

Finally, a truly multipurpose presen-
tation space will perfectly set up the 
campus tour that usually follows the 
information session. The presentation 
room should be situated to allow for 
easy access to begin the tour and provide 
adjacent exterior spaces that can be used 
for groups to mingle before departure. 
This smooth transition to the tour, some-
times referred to as “the golden walk,” 
is one way that a university can create a 
memorable connection.

 Tip #3
CRAFTING THE MEMORABLE EXPERIENCE

Attending an educational institution is often the biggest 
investment a person or family will make, aside from buying a 
home. Universities must connect on an emotional level with 
prospective students and their families to secure that level of fi-
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nancial commitment. Establishing this connection is one reason 
that matriculation rates are much higher for students who have 
toured a campus. Certainly the campus tour is a major opportu-
nity to connect with visitors, from the presentation room transi-
tion to the excitement of soaking in the campus environment. 
But admissions offices can facilitate countless other memorable 
experiences and emotional connections as well.

Architectural design and identity are powerful tools to 
consistently reinforce a college or university’s brand. Facilities 
professionals understand the messages that their buildings, 
landscaping, and campus design send. The importance of these 
messages is amplified in an admissions office. The facility’s pri-
mary purpose is to attract potential students, create an inviting 
atmosphere, and showcase the university in the best possible 
light (literally and figuratively). 

During the planning stages of a new or renovated admissions 
office, pay particular attention to reinforcing the school’s identity 
and brand. It is important that this facility reflect the university’s 
traditions and vision, as well as the campus’s broader context, all of 
which will impact a student’s impressions. Emotional connections 
are crafted through an immersive experience that reveals an insti-
tution’s identity, culture, and traditions. Incorporating technology 
such as touchscreens, augmented or virtual reality, art, and other 
visuals, is a further way to establish and enhance those connections. 

Admissions offices are an ideal canvas to create a “wow” 
moment. Simply put, aesthetics connect with people’s percep-
tions and emotions. Admissions offices that contain one or two 

beautiful or dramatic focal points can create 
a strong and lasting impression, particularly 
when experienced early in the visit. 

These memorable moments are created 
through eye-catching architectural features, 
such as a two-story lobby space, beautifully 
appointed presentation rooms with impressive 
technology, a focal point such as a fireplace, or 
a breathtaking view. For example, Christopher 
Newport University’s new Admission Welcome 
Center in Christopher Newport Hall features 
a well-appointed reception area that is open to 
a skylit dome above. A beautiful environment 
such as this one elevates the spirit and creates a 
strong impression. 

Tip #4
CREATING EFFECTIVE AND  

COLLABORATIVE WORKSPACES

With increasing pressure on colleges and 
universities to keep their costs low, many 

campus facilities must serve multiple functions. Admissions 
offices are no exception, and they can’t just be about the visitors. 
Providing an efficient and effective workspace that also encour-
ages collaboration should be a priority. 

Admissions office staff should be located in the same facility to 
enable adequate supervision of both the campus visit and back-
office operations by the Dean of Admission. Thus, establishing 
public/private zones and ensuring necessary security must be 
considered when designing, building, and maintaining these fa-
cilities. Understanding the various requirements and utilization 
needs of admissions staff doesn’t have to be a daunting task. 

Programming questionnaires, for example, are a useful way to 
understand and record the quantitative, qualitative, and techni-
cal requirements for spaces in an admissions office. Customizing 
these questionnaires for each type of space in the building will 
provide a vehicle for gathering and filtering input from the staff 
members who will be using that space most frequently.

The need for clear delineation between public, semipublic, and 
private areas remains paramount. A well-planned admissions 
office will create zones organized by the type and frequency of 
access required. Institutions will need to address specific ameni-
ties in these spaces. However, the most effective workspaces are 
configured to facilitate the efficient performance of tasks. Col-
laboration areas are important to allow for brainstorming and 
exchange of ideas.

Traditionally, these spaces have been limited to conference 
rooms, but providing a small seating area along a corridor, or at 

Christopher Newport University—Newport Hall Admissions Lobby
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the perimeter of a workroom, allows for impromptu meetings 
and collaboration. Ultimately, considering factors such as seat-
ing, noise reduction, and desk allocation ensures that workers 
are more efficient, effective, and collaborative. 

FACILITY INVESTMENTS THAT PAY DIVIDENDS 

The four best practices noted above must serve as the founda-
tion for a university’s admissions office. A final piece of advice 
is to be open to new ideas. This suggestion seems like common 
sense, especially on an academic campus, 
but is frequently overlooked. As a uni-
versity begins the process of designing or 
renovating an admissions office, facilities 
professionals and school administrators 
should tour other spaces to understand 
what features are most appropriate for 
their project. Don’t just look at peer 
institutions. Think more broadly about 
the purpose of the admissions office. 
Tours should include hospitality spaces, 
hotels and resorts, museums, and visitor 
centers. Consider visitor experience, con-
figuration of workspace, and architecture 
and interior design options.

Components from these various facili-
ties can be repurposed for an admissions 
office. After all, the primary goal of this 
space on your campus is to create a truly 
inviting environment that sets the tone 
for someone’s experience with the school. 

When possible, it is useful to include 
the architect and interior designer 
engaged to design the new or renovated 
facility on these tours. The benefits are 
multifaceted: They develop camarade-
rie, generate ideas and discussion about 
alternative ways of doing things, provide 
a frame of reference for the building com-
mittee going forward, and serve to bring 
differing points of view toward consen-
sus. Finally, don’t forget to speak with us-
ers of the facility; they will share valuable 
perspectives and identify features that 
will enhance or detract from their ability 
to work within and maintain the space. 

Investing time and resources into 
understanding and properly planning an 
admissions office will deliver the greatest 
possible return on an institution’s invest-
ment. These facilities are increasingly 
critical in the highly competitive admis-
sions landscape. They can make all the 

difference, not just in the near term but for years to come, as this 
type of facility supports a strong pipeline of new students.  

Lori Garrett, is a senior principal and vice president at Glavé & 

Holmes Architecture in Richmond, VA, and oversees the design 

direction of higher education projects. She can be contacted at 

lgarrett@glaveandholmes.com. This is her first article for Facilities 

Manager.
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t hese 12 case studies and best practices follow the 36 sustainability programs featured 

in the March/April issue.  We received such a wealth of wonderful program descrip-

tions that we had to share a few more here in Facilities Manager. And yet, these programs 

represent the tip of the iceberg of the width and breadth of advancements in campus sus-

tainability and stewardship.  An excellent resource to visit, and contribute to, is the Campus 

Sustainability Hub developed by AASHE, the Association for the Advancement of Sustain-

ability in Higher Education.  You can search topics and submit your own resource by visiting 

https://hub.aashe.org.

APPA will be publishing a collection of the 100+ case study submissions we’ve received 

over the past three years into a new epublication.  Contact Steve Glazner at steve@appa.

org for more information.  In the meantime, we hope you enjoy reading these dozen best 

practices.

Another Dozen
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ARIZONA STATE UNIVERSITY
Tempe, Arizona
Submitted by Susan Norton, Program Manager, University 
Sustainability Practices

ORANGE MALL EXPANSION SUBMITTED FOR  

SUSTAINABLE SITES

Project Size: 1.9 acres
Project Type: Institutional / Educational
Site Context: Urban
Former Land Use: Brownfield
Terrestrial Biome: Desert
Budget: $3,000,000
As a commitment to the university’s overall sustainability 

goals, Orange Mall Expansion is the first landscape-based project 
submitted for Sustainable SITES certification. Located in the core 
of ASU’s Tempe Campus, the project replaces a former section of 
roadway and cul-de-sac with a new pedestrian mall and multi-
use plaza for programmed events and informal social gatherings 

by students, faculty, and staff. Developed in concert with the ad-
jacent LEED Platinum and emerging Net Zero Student Pavilion, 
the project utilizes low-impact development (LID) techniques to 
create an integrated sustainable design solution for both building 
and site. Connected runnels transfer collected building conden-
sate and stormwater from on-site to a series of planted bioswales 
and a rain garden for infiltration and as supplemental irrigation. 
Excess stormwater flows to a second infiltration gallery for use as 
groundwater recharge. Students will be actively involved in the 
ongoing monitoring of several site performance factors including 
stormwater quality and flow rates along with monitoring of space 
utilization and social interactions.   

BEMIDJI STATE UNIVERSITY
Bemidji, Minnesota
Submitted by Anna Carlson, Assistant Sustainability Director

COLLABORATIONS WITH THE AMERICAN INDIAN  

RESOURCE CENTER

Bemidji State University is located in between the three largest 
Native American reservations in the state of Minnesota.  BSU is 
launching both innovative academic programming as well as an 
on-campus solar installation in collaboration with the campus’ 
American Indian Resource Center.  BSU has developed a novel 
sustainability model that integrates indigenous and wellness 
perspectives with the understanding that we are dependent on 
the Earth to live and thrive.  

The Gwayakochigewin (GWAY-ah-ko-chee-GAY-win) Col-
laborative named after an Ojibwe word which means “making 
things right”—was launched in January 2018—and joins the 

university’s Office of Sustainability, American Indian Resource 
Center, and Department of Languages and Indigenous Studies to 
create a unique co-curricular program that will fold traditional 
viewpoints into a modern view of sustainability.

The American Indian Resource Center is also working with 
the university’s Sustainability Office to design and install a 36.3 
kW solar carport system in the AIRC parking lot.  The planned 
solar project includes commissioning native artists to create 
designs that will wrap the posts of the solar installation.  These 
elements will further infuse the indigenous cultural values that 
guide the university’s sustainability efforts into visible and edu-
cational projects for the campus and broader community.  
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CALIFORNIA STATE  
UNIVERSITY SAN MARCOS
San Marcos, California
Submitted by Juliana Goodlaw-Morris, Sustain-
ability Manager, and Cai Steffler, Environmental 
Health & Occupational Safety Specialist

ELIMINATING BIOLOGICAL WASTE TO THE 

LANDFILL 

The Emerald Energy Program is an innovated 
alternative method for the disposal of biohazard-
ous waste. Typically, biohazardous waste is treated 
in an autoclave and sent to a landfill for burial and 
disposal. Autoclaves are notorious for using thou-
sands of gallons of water a day and being energy 
intensive. The Emerald Energy Program is a more sustainable 
practice for this laboratory waste stream than traditionally man-
aged in the past. This program diverts waste from the landfill to 
an incineration facility in California. 

The process of incineration leads to thermal energy, which 

then helps to power the local 
power grid. In 2017, CSUSM 
generated approximately 
2645.5 kWh of electricity and 
diverted 4,810 pounds of waste 
using this program. This is 
enough energy to power one 
home for an entire year. In 
addition to Emerald Energy 
being a sustainable solution, 
there are many other ben-
efits to utilizing the program, 
including reduced liability, 
reduced need for compliance 
reporting and tracking, and 
extended storage holding time. 
Due to the success of the pro-
gram, CSUSM will be expand-
ing the program to include 
biological safety level 2 waste 

as well. As of 2018, CSUSM will not be autoclaving and landfill-
ing any of our biohazardous waste. 

GEORGIA COLLEGE & STATE UNIVERSITY
Milledgeville, Georgia
Submitted by Lori Strawder, Chief Sustainability Officer

INCREASING AWARENESS AND REDUCING FOOD 

WASTE!

Food waste and food insecurity are real issues not discussed as 
much as they should be and solutions to these issues are readily 
available. Students at Georgia College are learning about these 
issues and have found one way to eliminate food waste being 
sent to the landfill as well as educate other students about and 
on the impact of their actions.

The compost project, a student-led project, began in 2016 
with assistance from the Office of Sustainability, Sustainability 
Fee Program, Facilities Operations, Facilities Planning, and Din-
ing Services. In the fall of 2017, students performed a food waste 
weigh-in at the Dining Hall, where students intercepted other 

student’s plates and scraped their food waste into compost bins 
right in front of them.

This event gave students the opportunity to educate their 
peers about how much food was being wasted and how families 
are affected by food insecurity. The food waste collected, dur-
ing a two-hour span, generated 95 pounds of waste, which was 
taken to the compost site for processing. In fall 2017, the com-
post project diverted over 5,000 pounds of food waste from the 
landfill.  
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GRAND VALLEY STATE UNIVERSITY
Allendale, Michigan
Submitted by Terry Pahl, Facilities Engineer/Energy Manager

AVOIDING A TRAP: AUTOMATING STEAM TRAP  

FAILURE DETECTION

When it comes to energy conservation the best method, 
unequivocally, is to not use or waste the energy in the first place. 
Large steam systems with miles of piping and hundreds of steam 
traps are particularly subject to wasted steam and significant 
costs due to timely detection of steam trap failures.  In addition 
to the cost in steam loss there are additional costs in labor and 
resources used in periodic inspections for trap failure. 

GVSU automated the detection of the failed steam traps by 
installing a SteamEye system developed by Armstrong. Steam-
Eye uses a radio frequency wireless transmitter mounted on the 
steam trap to detect temperature and ultrasonic fluctuations in 
steam flow. A central receiver then alerts system operators of 

trap failure. Since it is operating 24/7 it can provide real-time 
trap failures and is more efficient when considering labor costs 
and safety issues of monitoring by manual means. The project 
cost was approximately $250,000 with an estimated $130,000 in 
annual savings.

In the past 15 years GVSU has reduced natural gas consump-
tion by 35 percent on a square foot basis. No doubt the many 
energy conservation measures the university has undertaken, 
including the introduction of SteamEye, have all contributed to 
this reduction.  

JOHNSON COUNTY  
COMMUNITY COLLEGE
Overland Park, Kansas
Submitted by Jay Antle, Ph.D., Executive 
Director, Center for Sustainability

COMPOSTING RESTROOM PAPER 

TOWELS

JCCC has a Zero Waste to Landfill by 
2025 goal.  A waste audit involving stu-
dents identified restroom paper towels as a 
substantial source of waste on campus.  A 
restroom paper towel composting pilot was 
put into place in two buildings in March 2017, and then five more 
buildings by August for a total of 50 restrooms. Housekeeping 

staff uses trash smashers to pack the towels, 
and moves them when bags are completely 
full. Bags are collected in carts at trash 
compactor locations and aggregated by 
student interns. Expansion throughout 2018 
should divert an estimated 20 tons of mate-
rial every year.  The towels are then sent to a 
local commercial composting facility. Paired 
bins of Compost/Landfill near the entrance 
to the restroom where most successful in 
avoiding contamination.

Because restrooms are used by everyone 
on campus, they provide a great opportunity 
for education about composting. Posters 
showing the “Life Cycle of a Composted 
Paper Towel” accompany bins in restrooms 
where paper towel composting is available. 
Feedback has been very positive and, when 
surveyed, students mention it as one of the 
most noticeable sustainable initiatives on 

campus, which then leads students to learn more about other 
sustainability programs on campus. 
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NEW JERSEY CITY UNIVERSITY
Jersey City, New Jersey
Submitted by Patrick M. Bartole, CAFM, Automotive Fleet 
Manager

ELECTRIC VEHICLE (EV) CHARGING STATIONS 

NJCU recently installed a level two (five-charger) Electric 
Vehicle Charging Station on campus.  The EV program is for em-
ployees and students who own or lease electric or plug-in hybrid 
vehicles used for commuting to and from the NJCU campus. 
Participants are required to complete the electric vehicle charg-
ing station and parking registration form and provide a copy of 
their electric vehicle’s registration. Knowing that NJCU has a 
place to plug in and recharge electric vehicles should assist and 
inspire our employees and students to consider the purchase or 
lease of an electric vehicle.  The five dedicated EV parking spaces 
that will be available on a first-come, first-serve basis. NJCU’s 

goal is to be environmentally friendly by motivating our employ-
ees and students to drive green vehicles.

The system has demand response and load management fea-
tures.  In order for participants to use the NJCU electric vehicle 
chargers, they must obtain an authorization code from Fleet 
Management to enter into the EV charger keypad, or drivers can 
opt to download an app to their smartphones.  Under the leader-
ship of Facilities & Construction Management, NJCU plans to 
install additional EV charging stations for fleet usage and to 
replace some gasoline vehicles with electric vehicles for security 
patrol and mail deliveries.   

SMITH COLLEGE
Northampton, Massachusetts
Submitted by Matt Pfannenstiel P.E., Energy Manager

MODERNIZING INDOOR TRACK HVAC EQUIPMENT

Smith College partnered with GreenerU to modernize and 
optimize aging HVAC equipment and controls at the col-
lege’s indoor track and tennis facility.  Starting with a building 
energy audit and integrating the electrical meters into Skyspark, 
GreenerU outlined several energy conservation measures that 
formed the basis for a project that retired deferred maintenance, 
improved system reliability, and ultimately saves us money.  The 
project included new variable frequency drives (VFDs) on previ-
ously constant volume heating and ventilation units, new flow-
measuring stations for outdoor air, and a pneumatic to direct 
digital control (DDC) conversion.  The above, tied together with 
an updated air handling unit (AHU) sequence of operations has 
enabled a reduction in both steam and electrical usage without 
sacrificing air quality or thermal comfort in the building.   

By monitoring space pressure we were also able to shut down or 
modulate equipment that previously operated continuously and 
with unnecessarily high steam and electrical usage.  The opti-
mized scheduling and equipment operation has reduced energy 
use while maintaining a reliable and comfortable environment for 
the diverse groups that use the facility.  Throughout the project, 
GreenerU has continued to be helpful diagnosing and managing 
the system deficiencies including faulty actuators, problematic 
freezestats, and poorly located space temperature sensors.   
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UNIVERSITY OF CALIFORNIA RIVERSIDE
Riverside, California
Submitted by Peter Byrley, Graduate Student Sustainability 
Liaison and UC Climate Neutrality Fellow

GRADUATE STUDENT GREEN GRANTS PROGRAM

Because of intense research schedules and a general lack of 
time, graduate students are often a forgotten part of the fight 
to make campuses more sustainable. In order to make it easier 
for graduate students to get involved, a pilot grant program was 
created by the Graduate Student Association of the University 
of California, Riverside in 2017 to target this population. Grants 
were created specifically for graduate students to complete 
on-campus projects that tackled sustainability issues and raised 
awareness of sustainability concepts.

Graduate students were encouraged to submit a detailed 
proposal to the Graduate Student Association, where it went 
through two rounds of evaluation by a committee. Eventually, 

11 projects were funded at a grand total of $8,000 dollars using 
reserve Graduate Student Association funds over the winter 
and spring quarter. Projects ranged from raising awareness on 
campus through a “Sustainability 5K” run, teaching students and 
staff how to make cleaners out of natural ingredients through 
an on-site class, and conducting a study of wind patterns across 
campus through the implementation of small wind turbines.

This program, the first of its kind, involved over 40 graduate 
students and provided a rewarding resume building experience 
outside of typical graduate education.  

UNIVERSITY OF COLORADO BOULDER
Boulder, Colorado
Submitted by Christina Greever, CU Green Labs Program As-
sistant; Kathy Ramirez-Aguilar, CU Green Labs Program Man-
ager; Theresa Nahreini, Cell Culture Facility Manager

 
SHARED CELL CULTURE FACILITY PROVIDES HEFTY 

COST AVOIDANCE

University laboratories are large consumers of resources 
including energy, water, material goods, chemicals, and space, 
and therefore present tremendous opportunity for reducing the 
environmental and fiscal footprint of research. Scientists are 
also currently experiencing intense competition for research 
funding so efficiency and cost-saving measures benefit both the 
scientist and the institution. The CU Green Labs Program has 
been studying our Biochemistry Cell Culture Facility as a suc-
cessful example of shared equipment in collaborative research 
space that could be emulated elsewhere. Our resulting case study 
demonstrates that the Biochemistry Cell Culture Facility—which 
is utilized by 16 laboratories and 80 individuals across three 
departments—results in substantial cost avoidance, a smaller en-

vironmental footprint, and is beneficial to the culture of science 
on our campus. 

A key ingredient is a high-quality manager. We estimate that 
the facility is providing a cost avoidance of over $265,000 per 
year to CU Boulder, with $194,000 per year of those avoided 
costs realized directly by scientists and Biochemistry, and 
$71,000 per year realized by campus management. Review our 
case study for a deeper look into the numerous social, envi-
ronmental, and fiscal benefits of such a shared facility: www.
colorado.edu/ecenter/greenlabs/case-study-biochemistry-cell-
culture-facility  
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UNIVERSITY OF KENTUCKY
Lexington, Kentucky
Submitted by Britney Ragland, Energy Engineer for Utilities 
Services and Energy Management

PARTNERING TO EXPAND RENEWABLE ENERGY AND 

CONNECT FACILITIES OPERATIONS TO THE CLASSROOM

In the spring of 2013, a graduate-level electrical engineering 
class conducted a solar feasibility analysis of the UK campus. 
They identified the roof of the R.G. Anderson Building as a 
low-cost, high-output opportunity. The work of the students in 
this course led directly to a 2015 partnership between Facilities 
Management and the Student Sustainability Council to co-fund 
a 56 kW array on the roof. This array, completed in spring 2016, 
is the largest of three solar PV installations on our campus and 
includes a web-based monitoring system that provides (near) 
real-time details on power production. 

The system produces approximately 3 percent of the annual 

demand of this large teaching and research building—enough 
power for 3-4 average homes. The estimated payback on the ap-
proximately $190,000 installation is just over 20 years, but with 
the students’ funds considered as an incentive program, the physi-
cal plant’s investment has a 10-12 year financial payback with the 
added benefit of providing students with new learning tools.  “Not 
only will the facility help power one of our buildings, it will also 
be a great teaching tool for our students,” praised the Dean of the 
College of Engineering at the outset of the project. 

UNIVERSITY OF TEXAS AT AUSTIN
Austin, Texas
Submitted by Kristin Elise Phillips, Communications Coordina-
tor, Office of Sustainability 

A NEW PURPOSE FOR CAMPUS TREES

What used to be mulched is now turned into a lovely spot to 
eat lunch, take a phone call, or study at the University of Texas 
at Austin. Since 2014, trees harvested on campus are repurposed 
through a collaboration among the landscaping team, the Car-
penter Shop, and the Sign Shop. Felled trees are milled, stored, 
and dried until Armando Blanco and his team of master carpen-
ters select wood to build a highly unique piece of furniture. “The 
wood tells us what to do, to make a bench or a picnic table,” says 
Blanco. “This is a fun project for the Carpenter Shop, and it is 
evolving because more and more people are requesting furniture 
to fill empty spots on campus.” The new furniture—each piece 
graced with a sign touting the species and location of the tree 

from which it was made—enlivens many spaces on campus, 
from the cavernous School of Nursing Courtyard to a reflective 
spot in the new native plant garden. Most recently, Blanco deliv-
ered a bench to the Office of Sustainability made from cedar elm. 
Always trying something new, he had inlayed bits of turquoise 
into a natural crack in the wood.    

These case studies were compiled by Steve Glazner, editor of 

Facilities Manager, who can be reached at steve@appa.org.
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New Technology

to Retrofit Boilers

INCREASING ENERGY EFFICIENCY USING

Two low NOx burners in production.



Any facilities manager will tell you that 
no matter how dedicated their orga-
nization is to improving the efficiency 
of their heating equipment, it can be 

difficult to justify spending millions of dollars on new 
boiler equipment. Boiler equipment technology is 
generally sturdy and expensive, so boilers are seldom 
replaced. As a result, even large, well-respected facili-
ties often have antiquated and inefficient boilers. 

Since boilers remain reliable over the course of their 
decades-long lifespans, it is often cost prohibitive to 
consider upgrading any parts of the system (pumps, 
burners, control systems) until the boiler itself re-
quires replacement. However, with recent advances in 
technology, there are now many ways to improve the 
performance of boilers without replacing the entire 
system.

INNOVATIONS IN BIOFUELS 

In 2007, colleges and universities began signing 
the American College & University Presidents’ Cli-
mate Commitment (now administered as the Climate 
Leadership Network by Second Nature) and committed 
to becoming carbon neutral by 2020. As the deadline 
approaches, many of them are now wondering if there’s 
any way to increase energy efficiency and decrease 
emissions of the boiler without a complete overhaul. 
Facilities from all sectors with a sustainability goal to 
reach are in the same boat.

Traditional biofuels such as wood chips or pellets 
require a major overhaul. “Liquid wood” or “bio-oil” 
is a lesser-known biofuel that is quite difficult to burn 
properly. Thanks to recent innovations, that has now 
changed. Boilers can now be modified to be compatible 
with liquid wood for about a tenth of the cost of replac-
ing the system.
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Liquid wood is created via a thermochemical process called 
pyrolysis by which wood is burned in excess of 500º Celsius (932º 
F), in the absence of oxygen, and is transformed into a com-
bustible liquid. Because there is no oxygen, the wood does not 
combust: it first becomes charcoal, and then further decomposes 
into gas and liquid. It behaves similarly to natural gas or crude 
oil except that it has much lower carbon emissions. The raw 
wood is harvested from tree farms and more trees can continu-
ously be planted to replace those used for fuel oil, so liquid wood 
is renewable and has the added benefit of being far less cumber-
some to store than traditional biofuels.

Bates College in Maine recently implemented liquid wood 
as their primary heating source and saw its carbon footprint 
reduced by an astounding 83 percent. Bates weighed the idea of 
converting to wood chips, but storing the wood on campus and 
building a wood chip plant would have cost $10 million upfront 
compared to the $1 million cost to convert the entire campus to 
liquid wood.

RETROFITTING COMPONENTS OF EXISTING BOILER 

SYSTEMS

Like many types of facilities with a long lifespan, the majority 
of large multi-family housing facilities have older boilers that are 
reliable but operate quite inefficiently. These boilers typically use 
a technology called jackshaft linkages and are perfectly suited 
for having specific boiler components retrofitted. The purpose 
of the jackshaft linkage is to send specific proportions of air and 
fuel to the burners.

The analog nature of jackshaft linkages presents complications 
in configuration and maintenance. Even though the service man-

ual may list specs for some common output parameters, making 
adjustments to the settings requires a highly skilled operator, 
and because this fine-tuning can affect the entire system, it is an 
error prone and time intensive process. This all means that the 
norm is merely to set these systems for one scenario and then 
not update them—even when it’s obvious that under current 
conditions, a different configuration would be more efficient.

Additionally, because the components are made of metal and 
connected by bolts, the system slips from the desired configura-
tion over time and introduces serious inefficiencies. The incor-
rect ratios of air and fuel being dispensed to the combustion 
system have an outsized effect on the efficiency of the boiler, 
which is called hysteresis. These systems are using considerably 
more fuel or electricity—and producing more emissions—than 
the burner necessitates for the given firing rate.

With both electrical and fuel prices on the rise, replacing 
jackshaft linkages with a parallel positioning system may be the 
ideal compromise. Parallel positioning systems digitally adjust 
the ratios of air and fuel delivered for optimum combustion. 
The ratios can be adjusted via computer to ensure that prime 
efficiency becomes nearly automatic. Parallel positioning system 
installation costs start as low as $5,000 and pay for themselves 
quickly by reducing electrical usage by as much as 75 percent. 

STRIKING THE BALANCE BETWEEN ELECTRICAL USE 

AND NOX EMISSIONS

Although greenhouse gases are the chief focus of most sus-
tainability goals, they are not the only emissions to consider. 
Industrial boilers also emit nitrogen oxide (NOx), which is a sig-
nificant air pollutant and the key component in harmful “smog.” 

26     MAY/JUNE 2018    FACILITIES MANAGER

Left: Boiler side view with burner that can switch between "liquid wood" 
and natural gas. Above: All-stainless-steel boiler can process and burn 
"liquid wood."
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These emissions are regulated by the EPA and state agencies, 
with standards becoming steadily tighter since the 1990s.

Unfortunately, decreasing NOx emissions means upping elec-
trical usage—the lower the NOx, the more electricity required. 
This can be a source of concern for those looking at low-NOx 
burners: they seem to face the tough choice of getting a system 
with the lowest possible emissions while sacrificing significant 
electrical efficiency, or else a somewhat 
higher emissions system that might 
become obsolete in a few years if regula-
tions continue to get stricter. This rock-
and-hard-place situation is even tighter 
in states with high electrical costs such 
as Connecticut and Hawaii.

The solution lies in the flexibility af-
forded by a new generation of low-NOx 
burners with configurable emissions. 
These systems can be configured to meet 
current regulations or targets, while 
operating at the highest electrical effi-
ciency possible. Should regulations ever 
change, the burner can easily be updated 
for the new target NOx levels.

REMOTE MONITORING: BOILER 

CONTROLS AND DATA IN YOUR 

POCKET

As “the Internet of Things” becomes 
the norm, remote monitoring of heat-
ing equipment is growing increasingly 
common. Who wouldn’t want to access 
a complete backlog of data and to get in-
stant notifications of issues on a smart-
phone rather than manually keeping 
records and physically accessing a boiler 
to check its status? 

Naturally, remotely monitored boiler 
systems have an edge in emergency situ-
ations because they send alerts in real 
time. For mission-critical facilities such 
as data centers and hospitals, round-
the-clock maintenance staff for facilities 
containing heating and cooling units 
is a major expense. Remote monitor-
ing makes on-call staff just as effective. 
Additionally, remote monitoring frees 
up staff members to attend to other 
tasks while remaining readily available 
to respond to malfunctions or failures of 
any boiler system.  

Real-time alerts provide a head start 

allows most issues to be solved before they have a noticeable 
effect on the temperature of the building. This is critical on hot 
or cold days when the temperature inside can change quickly. 
In some cases, the problem can actually be fixed remotely as 
well using a reset button or other troubleshooting measures. For 
residential and office facilities, issues can arise and be dealt with 
without tenants noticing—a sharp contrast to the typical situa-
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tion of learning of issues on the phone with upset tenants. 
Remote monitoring tools also don’t take holidays. A staff 

member on call is likely to be unbothered as they enjoy Thanks-
giving or Memorial Day, but in the event of an emergency, there 
will be enough time to prevent an untimely disaster. Plus, most 
remote monitoring systems provide a great level of detail on 
an issue. If a notification comes in on New Year’s Day, the staff 
member receiving it will likely have sufficient information to 
determine if immediate action is necessary or if the issue can 
wait until the next day.

KNOW YOUR SYSTEM AS NEVER BEFORE

In addition to shortening reaction times, remote monitor-
ing can enable the collection of a great deal of useful data. The 
determining factor here is the age of the controller and how 
much data is able to report. Older controllers may be able to tell 
only when a boiler is running properly and when one shuts down 
unintentionally. On the other hand, newer controllers likely will 
communicate why a boiler shut down, how much fuel it was 
using, what the heating demand is for the building each day, how 
efficiently the boilers were running, whether they were firing 
natural gas or backup oil, and more. This information can be 
used to diagnose potential problems and inefficiencies.

Plus, this information adds up over time so trends can be ob-
served. Facilities managers no longer have to log issues by hand 
or rely on memory to tell them when the last time a similar issue 
occurred. By effortlessly providing detailed tracking, informed 
decision making becomes easier.

Boiler systems that can communicate higher order technical 
information not only help facilities managers stay ahead of prob-
lems, but also empower them to analyze fuel usage trends and 
heating efficiency. The best remote monitoring tools can be set 

to optimize the facility’s carbon footprint and reduce operating 
expenses by cutting fuel and electricity usage. 

Comparing the operating characteristics of a boiler over time, 
facilities managers can sometimes predict when the boiler needs 
to be tuned or foresee that components are going to fail and re-
place them before this happens. The ability to preempt problems 
helps regulate costs by reducing overtime for what would have 
been time time-consuming fix if left unchecked.

IF IT AIN’T BROKE, IT MAY STILL BE TIME FOR AN  

UPGRADE

It is easy to fall into a pattern of replacing what breaks, but 
something as reliable as boilers, it’s important for facilities man-
agers to ask themselves what an upgrade could allow for. Would 
it help reach a climate commitment or dramatically reduce 
emissions? Would it improve workflow and tenant experience? 
Would it cut costs in the long term? 

The last few years have seen major innovations in boiler 
technology. If they’re not paying close attention to the industry, 
it would be easy for facilities managers to miss opportunities to 
contribute to strategic climate initiatives, help balance the bud-
get, and deliver greater reliability.

Replacing a boiler is, of course, massively expensive. How-
ever, from liquid wood to remote monitoring, there are drastic 
improvements that can be made affordably. Doing so not only 
reduces costs and increases efficiency, it helps the facilities man-
ager’s role tie in to the overall mission of the facility.   

David Bohn is president and CEO of Preferred Utilities Manu-

facturing Corporation, Danbury, CT; he can be reached at info@

preferred-mfg.com.  This is his first article for Facilities Manager.
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Remote monitoring system can be customized to full or more compact SCADA system (supervisory control and data acquisition).
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code talkers

In the September/October 2017 issue of Facilities 
Manager, we introduced the new APPA standard 
under development for Total Cost of Ownership 

(TCO). Significant progress has occurred since the 
writing of that article. In December 2017, our com-
mittee of experts delivered APPA 1000-1, Total Cost 
of Ownership for Facilities Asset Management (TCO)–
Part 1: Key Principles, and in January 2018, the Ameri-
can National Standards Institute (ANSI) approved it as 
an American National Standard. That document is now 
available from both the APPA and ANSI bookstores. 

WHAT’S IN APPA 1000 TCO, PART 1–KEY  

PRINCIPLES 

TCO goes far beyond a new building’s “first cost” 
(planning, construction, and commissioning) and factors 
in a variety of critical requirements and costs over the 
life of the building with a comprehensive view to include:
• Replacement of energy, utility, and safety systems;
• Continual maintenance of the building exterior and 

interior and replacement of materials;
• Personnel implications related to skill levels and 

training needed;
• Updates to design and functionality;
• Recapitalization costs.

TCO incorporates elements necessary for the C-Suite 
to make decisions. For the best decisions to be made at 
this level, a more holistic understanding of all costs must 
be understood, and information must come from the 
bottom-up and across to inform those decisions. First 
cost rules the roost with our current decision-making 
processes, but with significant education, organizations 
can realize the potential of their investment and plan 
for the costs over an asset’s lifetime. A more complete 
understanding of the asset, from the C-Suite to the tech-
nician, creates a far more sustainable asset: Acquisitions 
and investments will be made using all of the available 
information; facility professionals will be able to plan for 
maintenance, replacements, and decommissioning of 

the asset, while aligning their asset management strategy 
with the overall organizational or institutional strategy; 
and technicians will have information that will better 
inform them of what day-to-day decisions should be 
made about the asset. 

Part 1 of the standard found that TCO is scalable to 
small and large organizations or portfolios, and can be 
applied to a range of assets. Applicability of TCO is not 
only for specific product decisions, but also for a single 
new structure or an entire portfolio of existing facilities 
or infrastructure, from buildings to bridges and every-
thing in between. TCO applies to: 
• Budget analysis and support
• Asset/product selection decisions
• New facilities and infrastructure assets 
• Existing facilities and infrastructure assets
• Decisions to renovate or remove an asset.

The standard outlines each of the 13 principles of 
TCO, along with the relationships of each of the prin-
ciples to one another. A summary of the requirements 
of each of those principles included in Part 1 of the 
standard is summarized below: 
• Managed Assets shall be applicable to land parcels, 

facilities, structures, infrastructure, and equipment;
• A detailed Asset Inventory shall be maintained;
• All fixed assets shall be located using a Global Loca-

tion Hierarchy using a global unique identifier; 
• All assets shall be organized using an Asset Classifi-

cation standard;
• Asset Costing shall use the standard TCO framework;
• A continuous process of Asset Inspection shall be 

initiated as part of normal business; 
• Asset Performance is a key metric that shall be as-

sessed as a baseline, and again during normal opera-
tion to ensure optimum efficiency; 

• Asset Decisions shall be made based on a strategic 
asset management plan;

• Asset Annual Funding shall be projected for near 
and long term and updated annually;

APPA Total Cost of Ownership:  
A Standard in the Making
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• An Asset Comprehensive Plan shall be developed 
for each asset; 

• Asset Information Sharing shall be implemented 
to ensure data collection is minimized and to ensure 
everyone is working from the same data for decision 
making;

• Comprehensive and continuous Asset Reporting 
shall be implemented to convey key information 
about all assets throughout the organization to sup-
port planning and decision making;

• Accurate information founded on good Data 
Management and Verification strategies shall be 
implemented organizationally.

We encourage you to obtain a copy of Part 1 of the 
standard to fully understand the implications of this 
summary by visiting the APPA bookstore at www.appa.
org/bookstore. 

WHAT’S COMING IN APPA 1000 TCO, PART 2–

IMPLEMENTATION AND KEY DATA ELEMENTS 

Part 2 of the APPA 1000 TCO standard focuses on 
detailed implementation strategies. TCO can seem daunt-
ing to implement, but with this implementation guide, 
any organization of any size will be able to create elements 
to positively impact communication and 
decision making within the organization. 
There are many aspects that will affect its 
implementation; a few of those issues are the 
following: 
• Size of portfolio—from one facility to 

hundreds of thousands
• Size of organization—from a single 

facility manager to a large staff
• Level of maturity of implementation 

and ability to grow—from those just 
starting out to experienced practitioners

• Use cases—from making single product 
selections to using TCO for an entire 
new facility, from incorporating existing 
facilities and determining end of life for a 
facility to planning and budgeting. 

• Organization of information—systems 
typically used for planning and design 
(Uniformat), or the more construction-
oriented products using Masterformat.

• Availability of information—from 
very little data collected manually to an 
information-centric environment. We 
believe these capabilities will be expand-
ing exponentially as the construction 
industry continues to move into the 
Information Age. 

Part 2 of the standard is targeted for public comment 
around November 2018 with publishing of the standard 
in early 2019. 

MORE WORK TO DO AND YOUR INVOLVEMENT

In addition to participating in the public review, 
APPA underscores the need for education to help in-
dividuals and organizations understand the benefits of 
TCO. Should you have any good case studies on the ap-
plication of TCO strategies, we encourage you to reach 
out to the committee so that we may highlight your 
successes. It is never too early to begin the education 
process, as this change to the industry will take time to 
implement.  

Ana Thiemer is associate director of planning in project 

management and construction services at the University 

of Texas Austin. She can be reached at ana.thiemer@

austin.utexas.edu. Deke Smith is president of DKS 

Information Consulting, LLC, Herndon, VA, and can be 

reached at deke@dksic.net. Both are co-chairs of the 

APPA Total Cost of Ownership Work Group and Stan-

dard Committee.  
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  knowledge builders

The 2016-17 Key Facilities Metrics (KFM) 
survey individual results for the 329 cam-
puses are now available on the APPA website. 

Institutions can mix and match their data by ratios of 
student count, square footage, region, or institutional 
classification. This is the fourth year of the joint 
APPA/NACUBO survey.  
To view the report, visit ww.appa.org/nacubokeyfa-
cilitiesmetrics18/. This will take you to a description 
of the survey and then you can “Launch Dashboards” 
in a variety of reports. If you did not participate, you 
can still review general region and institutional type 
ranges. 

The premise of this survey is to increase leader-
ship’s knowledge to understand their own consump-

tion facts—just as they know the number of their 
students or academic programs. It is crucial to know 
basic facilities data in order to improve strategic 
planning. The KFM survey captures BTU (energy), 
electrical, water, waste (recycle and garbage), and 
carbon data.  

Each consumption factor is unique, and evalua-
tion of data should be done with the ratios that best 
fit the campus mission and analysis; whether ratio 
by region, square footage, or student count. Not all 
consumption is bad—but it should be measured and 
evaluated to improve overall operations. For ex-
ample, it is better to increase the amount of recycle 
waste and decrease the amount of garbage. Increas-
ing BTU (energy) per square foot might be good if 

2016-2017 Results for APPA/NACUBO 
Key Facilities Metrics Survey 

KEY FACILITIES METRIC Community
Small  

Institutions
Comprehensive Research

Energy Use Intensity—KBTU 
per square foot

70 87 116 146 and 149

Electrical—kW per square 
foot

9.5 9.6 13.7 13.6 and 17

Water daily average gallons 
per FTE student enrolled

4.3 36 25 22.6 and 28

Recycled waste in pounds 
annually per FTE student 
enrolled 

47 192 96 80 and 140

Garbage waste in pounds 
annually per FTE student 
enrolled 

88 511 187 213 and 260

Carbon footprint in metric 
tons CO2 per FTE student 
enrolled

1.9 6 3.7 6.3

2016-17 KFM MEDIAN BY INSTITUTIONS TYPE
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the overall student count has increased and 
the campus is open longer hours for learning.  

The fifth year of the survey starts in August 
2018—campuses will then be able to enter 
data from the 2017-18 academic year—and 
closes December 17, 2018. The survey is 
open to any college or university regardless of 
membership in APPA or NACUBO (National 
Association of College and University Busi-
ness Officers). 

INFORMATION REGARDING THE  

FOLLOWING MEDIAN GRAPHS

The medians are given here as a general in-
dicator. The number of campuses participat-
ing in the survey is too low to be statistically 
relevant. Additionally, since the campuses 
entering the data have not been consistent for 
each cycle, there cannot be a fully accurate 
comparison. Regional and geographic issues 
would also alter the results and yield them 
noncomparable. 

Our goal is for campuses to review their 
own data annually to verify trends and execute 
projects/policies that reduce consumption. 

While the medians are not statistically 
relevant, there are fascinating trends occur-
ring. Electrical consumption is most notice-
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  knowledge builders

CARBON FOOTPRINT 
MEDIAN IN METRIC TON CO2 ANNUALLY  
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able because it is trending downward, most 
likely because campuses are replacing most 
lighting with more efficient LED lighting (a 
simple payback). Water consumption per 
student is increasing slightly, but the overall 
range remains constant regardless of the 
number of institutions. Both waste (garbage) 
and recycling totals appear to be increasing. 
Recycling could be increasing because the 
survey does not monitor “compostables,” 
and more campuses are estimating that 
component. The critical Energy Use Inten-
sity indicator (KBTU/sq. ft.) hovers closely 
around each institutional type with increases 
in community college and comprehensive/
doctoral-level research institutions, which 
may reflect increased student hours at those 
campuses.  

KBTU/sq. ft. stands for energy used per 
square foot. This quantity is also expressed 
as the EUI (Energy Use Intensity). British 
thermal units (BTUs) are usually shown as 
MBTUs. An example is 7,400/sq. ft., but 
we have chosen to reduce to a more easily 
remembered number and call it KBTU/sq. 
ft. = 74/sq. ft. for the Energy Use Intensity 
indicator. It is important to note that the 
APPA website allows campuses to review by 
square foot or by full-time equivalent (FTE) 
(student count). A campus might have very 
high energy usage if it operates on nights and 
weekends, but a low usage if divided by stu-
dent. Each campus should review its data by 
square foot, student count, or region to fully 
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understand its consumption. The goal is to continu-
ally lower consumption.

Electrical consumption is expressed in kilowatt-
hours annually per square foot. The trending in the 
last four surveys indicates that most campuses are 
reducing their electrical use.

Water used per FTE student enrolled (gallons) is 
the way that annual consumption was measured; to 
get the consumption per student per day, divide the 
total annual water usage by 365, 
and then divide by the number 
of students. If a campus wants to 
evaluate use per days the campus 
is opened, the annual total would 
be divided by the number of days 
students are on campus—not by 
365. Note that this number does 
not reflect the total number of 
occupants using the campus, as it 
excludes staff, faculty, and com-
munity members who also use 
water resources at the campus. 
However, it still is a good indi-
cator for students to help them 
review the impact of their daily 
water use on campus. There are 
wide variations in gallons per stu-
dent per day depending on institu-
tional type; some of that variation 
might be reflective of the number 
of students at these institutions. 

Recycling and garbage were 
measured in tons, but then con-
verted to pounds to reflect a more 
relevant connection to students. 
This number is the annual weight 
in pounds divided by the number 
of students; i.e., each student is ac-
countable for this much recycling 
or garbage on an annual basis. 
Significant variations in pounds 
per institutional type occur, and 
this may be reflective of some of 
the smaller institutions having less 
students, so their usage appears 
higher. 

Carbon footprint was measured 
in metric tons of CO2 divided by 
the number of students. This does 
not reflect actual usage at a cam-
pus, as it excludes staff and com-
munity members. It includes only 

Scope 1 and 2 of the EPA’s greenhouse gas protocols 
and does not include the transportation data from 
Scope 3. 

Sally Grans Korsh is director of facilities manage-

ment and environmental policy at the National  

Association of College and University Business 

Officers (NACUBO), Washington, DC. She can be 

reached at sgranskorsh@nacubo.org. 

www.PVI.com
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®

Double-wall,
copper and brass exchanger 

Single-pass, counter-flow
Up to 7,000,000 Btu

150 to 3000 gallons storage

100% redundancy available 

Instantaneous models 
also available 

 COBREX uses high-output, single-pass, vertical shell-and-tube 
exchangers that are external to the tank. They’re much lighter in 
weight and require a fraction of the pull space compared to conven-
tional u-tube exchangers.  If scale removal is required, it’s done with 
clean-in-place fittings and without disconnecting any plumbing.  
Corrosion protection is so good, the tank has 25 years warranty           
coverage with 15 years full and 10 additional years prorated.

 COBREX doesn’t require a steam valve with inlet steam pressures  
15 psi and lower. Instead, control of domestic water temperature is 
accomplished by a simple and safe condensate control system.

No Steam Control Valve Required

Superior  Performance with Simpler Maintenance

ENGINEERED DUPLEX ALLOY

®

Don’t just replace water heaters,
upgrade to new technology.
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Book Review Editor: Theodore J. Weidner, Ph.D., P.E., CEFP, AIA

Because you can find them everywhere, this column is dedicated to libraries and planning for libraries and 
other similar, central functions.  

PLANNING OPTIMAL LIBRARY SPACES: PRINCIPLES, PROCESSES, AND PRACTICES

David R. Moore II and Eric C. Shoaf, Rowman & Littlefield, 2018, 196 pages hardcover, $85; Kindle, $80.50

My many years in higher 
education facilities have 
exposed me to dozens of 
different libraries, but more 
importantly, they have 
showed me the significance 
of a library’s transformation 
from a repository for books 
to an effective learning cen-
ter. When asked to describe 
a high-quality college or 
university library, older fa-
cilities officers may reference 
a building like the Firestone 
Library at Princeton, the 
Yale University Library, or 
many other university librar-
ies that mimic these icons. 
They are large structures of 
stone, brick, and wood con-
structed as temples to the written word. Their high, 
vaulted ceilings span reading rooms furnished with 
heavy wooden tables and chairs. It was once difficult 
to be quiet in these spaces because of their hard sur-
faces and enduring echoes. The reading rooms were 
designed to invoke the character of a cathedral, to 
inspire awe and majesty. Around these large reading 
rooms were arranged various spaces designed to hold 
and preserve the thousands of volumes that would be 
studied in these “temples to the book.” 

STORING BOOKS

The bulk of library space was allocated to the 
storage and reading of books, neatly arranged in 
row upon row of bookcases and tables. In some 
cases, a variety of storage systems were developed. 
Dedicated stacks for books integrated the shelving 

system with the structure 
that held that system. These 
were low-ceilinged spaces 
with narrow aisles between 
bookcases, and narrow stairs 
squeezed into the shelv-
ing units. Take away the 
stacks and you had a big 
room, several stories tall. In 
some cases, the stacks were 
isolated from the public, as 
in the main New York Public 
Library. Runners would 
receive requests for books, 
diving into the stacks to 
retrieve the requested book 
that they located based on a 
detailed classification system 
(Dewey Decimal or Library 
of Congress). This system of 

isolating books from the public and maintaining a 
“sacred” reading room to study them did highlight 
the value of information, but also turned the library, 
which was often at the center of the campus or 
community, into a very formal setting.

After World War II, readers saw the entrance of 
technology with storage of microfilm and microfiche, 
photographic images of book or journal pages; the li-
brary remained a repository of information requiring 
students to make a “pilgrimage” to accomplish their 
work. Researchers who didn’t want to walk across 
campus to the main library developed their own col-
lections. At large campuses, academic libraries were 
subdivided into specialized fields for agriculture, 
architecture, business, engineering, law, literature, 
medicine, music, and science, among others. These 
subject-focused libraries were more convenient for 
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large campuses, but they frequently maintained a 
“chapel-like” setting. 

As campus collections grew, planners and librar-
ians developed formulas needed to design and 
manage new library facilities, controlling the amount 
of space dedicated to books and limiting the total 
facility size. The number of volumes held was used 
to determine the linear footage of bookshelves in the 
library, and a periodic census of users was used to 
determine the number of seats in the reading room 
or study carrels. Planning remained focused on the 
books. Even interlibrary loan programs focused on 
books, moving them from storage to the user and 
back again. As the demand for more library space 
grew, remote storage facilities were developed and 
little-used books transferred to a more economical 
location and facility.

THE ELECTRONIC AGE

In the early 1990s, the Internet was born and 
things started to change. First, interlibrary loan 
books and journals were transmitted electroni-
cally (usually by fax). Google initiated its digital 
library project in late 2002 and launched it in 2004 
as Google Print. By 2007, Amazon introduced the 
Kindle, an e-reader for books. As publishers and 
book dealers struggled to deal with e-books, some 
stores disappeared (e.g., Borders). At the same time 
libraries and authors struggled with Google. Simulta-
neously, user demand to access information changed 
the library from a temple to the book to a workspace 
for readers, creators, and collaborators.

As a result, the university library has become 
something very different from the great book tem-
ples of the past. On the outside, the building may still 
look like a church, and the main reading room may 
still have high ceilings, but the heavy wooden tables 
are being replaced by soft furniture and collaborative 
work areas. Individual study rooms are becoming 
coworking and creative spaces. At my university, 
the new “library” is really an active learning center, 
where books are available but mostly digitally. The 
building now teems with students and with instruc-
tional spaces where the professor is a “guide on the 
side,” not a “sage on the stage.” 

Planning Optimal Library Spaces addresses meth-
ods to deal with these and other imminent changes, 
for both public and college/university libraries. The 
authors don’t dwell on history as much as on the 
changes that have occurred, and on preparation 
for future uses that may not yet exist. The authors 
describe the processes needed to plan a new library 

facility, to learn what the target audience wants to see 
addressed, and to solicit and seek ideas, organize and 
prioritize desires, and create a facility that is respon-
sive to the new paradigms of information handling. 

The authors provide numerous examples of 
libraries that are unlike traditional libraries, such as 
creative spaces where wood and other 3D models are 
developed, or where videos are produced, developed, 
edited, and presented. These are no longer the typical 
study facilities (NCES-FICM classification 400) one 
expects to find in a library. The library is becoming a 
different kind of campus hub.

THE MASTER PLAN

Different does not require a different approach; 
it just requires a different set of players and think-
ers providing guidance to the process. Wisely, the 
authors identify a “master plan” for development 
of new or renovated library facilities. The master 
planning process is an excellent way to gather input 
and organize goals that are campus-wide rather than 
focused on a single building or subject. They still 
reference the formulaic norms for calculating space 
to store physical books, but they also offer creative 
ways of looking at campus/community expectations 
for a library building and its contents. 

Additionally, they present six case studies of dif-
ferent library projects. These studies are examples 
of how to think about a new library, offering a fresh 
perspective on the traditional library and how dif-
ferent communities are reshaping the concept of the 
library. 

Even if your campus is not planning a new or 
renovated library, Planning Optimal Library Spaces 
is an excellent, affordable reference for developing 
a master plan for the center of your campus. It is 
accessible to librarians, architects, and planners, and 
is also an important tool that can be applied to other 
campus-wide resources and allow for creative reuse 
of costly campus facilities. Moreover, the outline and 
planning concepts for libraries can be applied to any 
major capital project on your campus. This is a valu-
able reference for every institution.  

Ted Weidner is an associate professor at Purdue 

University and consults on facilities management 

issues primarily for educational organizations. If you 

would like to write a book review, please contact Ted 

directly. He can be reached at tjweidne@purdue.edu. 



Getting in Front of 
Environmental Compliance
Colleges and universities are 
environmental leaders in teaching, 
research, and sustainability. Institutions 
need to be vigilant to the importance of 
environmental laws and regulations and 
to allocate the resources required for 
compliance. Additionally, environmental 
compliance has proved to be a moving 
target.

Since 1996, APPA and CSHEMA, 
the Campus Safety Health and 
Environmental Management 
Association, have collaborated to 
produce guidance documents to 
help educational facilities overcome 
the challenges of environmental 
compliance. 

Contents:
• Elements of an Effective Program

for Environmental Management and
Compliance

• A Quick Reference Guide for
Determining What Regulations May
Apply to Your Institution

• Legislative/Regulatory Program
Summaries (CAA, CWA, CERCLA,
EPCRA, FIFRA, RCRA, SDWA,
TSCA, and more)

• Environmental Compliance
Resources

• Overview of Subpart K of RCRA

• Federal RCRA UST Management
Requirements

Environmental Management Guide for 
Educational Facilities

THE BUILDING  COMMISSIONINGHANDBOOK

THIRD EDITION

It has been 40 years since the 
inception of building commissioning 
(Cx) as a discrete profession. 
This third edition of The Building 
Commissioning Handbook captures 
the many changes in the building 
market that are – and will continue to 
be – advancing and accelerating the 
role and value of commissioning. The 
design, construction, operation, and 
optimization of increasingly complex 
building systems and assemblies 
requires unique and expanding skill sets 
along with broad and deep knowledge 
of building science.

Produced by APPA and the Building 
Commissioning Association, this 
handbook provides a sequential, 
phase-based approach to the building 

The Building Commissioning Handbook 
Third Edition

commissioning process for all who have 
a stake in understanding, participating, 
and delivering properly functioning 
higher education and other commercial 
and institutional facilities.

Contents:
Chapter 1. Overview

Chapter 2. Benefits and Costs of 
Commissioning

Chapter 3. New Construction 
Commissioning

Chapter 4. Existing Building 
Commissioning

Chapter 5. Ongoing Commissioning

Chapter 6. Building Enclosure 
Commissioning

Appendices and Resources

Order Today!  
Visit APPA.ORG/BOOKSTORE
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CRUISE CAR offers a 
large variety of specialty 
low-speed vehicles for 
non-golf applications. 
Each vehicle is built to 
the specific needs of the 
buyer—considerations in-
clude notable terrain, weather, 
speeds, torque, custom accessories/
colors, acceleration rate, or applications 
requiring custom fabrication. All vehicles share the same key 
components, streamlining spare part inventory and maintenance. 
Cruise Car offers all vehicles with solar canopy option. For more 
information visit Cruise Car at www.cruisecarinc.com.

NATIONAL FLEET PRODUCTS, a North American supplier 
of cargo-lifting equipment, loading ramps, and other aftermar-
ket accessories for commercial vehicles, announces the intro-
duction of its new ArtLift. Compared to hydraulic or pneumatic 

systems, the ArtLift is 
extremely lightweight, 
but it boasts a 440-lb. 
lifting capacity that 
accommodates more 
than 98 percent of 
common freight. A 
powerful 12-V electric 
motor provides the 
needed torque to 
smoothly rotate a 

worm gear that effortlessly lifts appliances, furniture, industrial 
equipment, and a variety of other conventional and unconven-
tional cargo items to a height of up to 3.28 ft. For additional 
detailed information on National Fleet Products visit www.
nationalfleetproducts.com.

MILWAUKEE TOOL delivers portable 
productivity by expanding the largest 
subcompact system in the industry, the M12 
platform, with the new M12 Rivet Tool. A 
cordless rivet tool designed for the professional 
trades, the M12 Rivet Tool simplifies the overall 
riveting process. Engineered with Milwaukee’s 
advanced M12 technology, the new tool 

rivets up to 2X faster and requires 65 percent less muscle 
effort than hand tools, eliminates the maintenance of 
pneumatic hoses and compressors, and can pop up to 
3/16-in. stainless-steel rivets. The M12 Rivet Tool uses a 
scotch yolk mechanism, which dramatically impacts the 
tool’s performance versus the ball-and-screw mechanisms 
utilized by other rivet tools. The scotch yolk mecha-
nism is much smaller, allowing the tool to deliver a huge 
amount of force in a more compact, shorter package. 
For further information on Milwaukee Tool visit www.

milwaukeetool.com.

WESTERN GLOBAL’s innovative 
fuel-storage solution, the Fuel Island, is 
a ready-to-use, portable fuel station 
ideal for commercial fleet refueling. 
The Fuel Island is a self-contained 
fuel station with remote monitoring technology. It pairs West-
ern Global’s trusted TransTank fuel tanks with the components 
and equipment necessary to create a turnkey solution that can 
be deployed immediately. With its integrated, cloud-based 
remote-monitoring equipment, fuel consumption can be ac-
curately tracked, saving time and resources for the distributor 

and end-user. The Fuel Island can be configured with either 
an in-cabinet or out-of-cabinet solution to ensure a fully 
compliant design for just about every jurisdiction and fuel 
type. For more information on Western Global products visit 

www.western-global.com.

TANGRAM INTERIORS, a provider of commercial interior 
environments and workspaces, now incorporates Microsoft 
Surface Hub technology. Surface Hub empowers work groups to 
accelerate collaboration and innovation by connecting individu-
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als, regardless of their location, via digital whiteboard, integrated 
conferencing, multimedia integration with other apps such as 
Skype, and more. Tangram’s implementation of the Surface 
Hub encompasses multiple components, including structured 
cabling, cameras, desktop monitors, and system configuration. 
For additional information on Tangram Interiors products visit 
www.tangraminteriors.com.

KNAACK, LLC introduces two products designed to keep 
valuable tools safe and easily accessible on the jobsite. The new 
products include the KNAACK Cart Armour and the Compact 
Rolling Workbench. Both products are designed specifically for 
commercial construction and contractors who need secured 
storage solutions that are easy to access. With theft and vandalism 

totaling more than 
$1 billion annu-
ally, the construc-
tion sector is one 
of the hardest-hit 
industries. Maxi-
mizing security and 
contractor efficien-
cies is critically im-
portant for today’s 
active jobsites. With innovations 
like the new KNAACK Cart 
Armour, contractors can keep 
tools and equipment where work 
is being done, while ensuring 
important items are secure when 
they have to step away. For more 
information on Knaack visit www.knaack.com.    

  
New Products listings are provided by the manufacturers and 

suppliers and selected by the editors for variety and innovation. 

For more information or to submit a New Products listing, email 

Gerry Van Treeck at gvtgvt@earthlink.net.
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