
By: Laurie A. Gilmer, P.E., CFM

Would you like to ensure that your new facility is operating 
as it should? Improve the performance of your existing build-
ing? Improve energy efficiency? Lower your utility bill? Reduce 
building occupant complaints? If you said yes to any of these 
questions, commissioning your building may help you get your 
building on the right path.
Over the past few years, the commissioning of building sys-
tems has steadily gained popularity. With the rising cost of 
energy coupled with a growing emphasis on environmental 
responsibility, facility managers, owners, architects, and 
engineers are looking for ways to maximize building system 
performance and reduce energy consumption. According to 
the Environmental Protection Agency (EPA), energy consump-
tion represents 30 percent of a typical commercial office 
building’s operating costs, making it the single largest con-
trollable cost of operations.
Commissioning, in its most basic form, is the process of ensur-
ing that building systems are operating in accordance with the 
design intent and the owner’s requirements. More specifically, 
commissioning:
• defines the building systems performance criteria,
• provides a validated baseline for building performance, 

and
• provides a means of tracking and evaluating building 

performance over time.

Why Commission a Building?

New buildings and systems often do not operate as intend-
ed. When these systems do not operate correctly, they create 
problems for building occupants and for those managing the 
facility. Commissioning these systems ensures the building is 
performing as initially specified.
Commissioning is typically performed in new and existing 
buildings for a few key reasons:
1. to verify that new or existing building systems are 

operating as designed,
2. to identify unexplained rises in energy use,
3. to identify an unexplained increased number of thermal 

comfort complaints, and/or
4. to achieve LEED1 certification for buildings.
Commissioning can uncover many building system errors that 
may not otherwise be found. We have identified numerous 
issues for our clients, helping them to save money and improve 
efficiency.
• Ductwork disconnected from diffusers sending 

conditioned air to the above-ceiling space instead of the 
space to be conditioned.

• VAV box re-heat valves stuck open, causing over-heating 
of zones.

• Un-insulated conditioned air ductwork located in 
unconditioned spaces.

• Fans rotating backwards.
• Lighting controls programmed incorrectly causing lights 

to stay on longer than necessary.
• Cross-connected HVAC sensors, causing systems to over-

heat and over-cool.
• Clogged filters.

1The Leadership in Energy and Environmental Design (LEED) Green Building Rating 
System™ is the nationally accepted benchmark for the design, construction, and 
operation of high performance green buildings. (www.usgbc.org)

• Improperly installed condensate drainage systems 
resulting in pooling water on the roof and creating the 
potential for roof damage.

• Non-working duct smoke detectors.
• Non-working emergency and exit lights.
Because these problems were discovered and corrected as part 
of the commissioning process, the building owners gained sys-
tems that performed as designed. They also increased energy 
efficiency, cost less to operate, improved the overall safety, and 
had fewer tenant complaints.

Getting Started

If you are ready to begin the commissioning process, there are a 
few critical items to consider. First, create a commissioning plan 
that defines your objectives and requirements. The plan can be 
complex or simple, highly detailed or straightforward. Key ques-
tions to ask when developing your commissioning plan are:
1. What are you hoping to achieve? What systems are you 

planning to include?
2. How much detail is required? The level of detailed 

information needed for an office building is quite 
different from that required for a manufacturing facility.

3. How much data do you need? It is NOT the more information, 
the better; but a better focus on data you need.

4. How much data do you want to manage? Ideally, 
commissioning is an ongoing process that carries 
through the life of the facility. Decide what data 
is necessary to demonstrate conformance to the 
performance criteria. This will form the template for 
future updates and modifications.

Continued on page 2
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Second, select your commissioning team. For new projects, a 
commissioning agent typically performs commissioning with 
assistance from the construction team. In existing facilities, 
the process can be performed by a commissioning agent or 
by a facility manager. For buildings with a dedicated facili-
ties department, the facilities staff can perform most ongo-
ing commissioning work, though outside resources may be 
required for specialized equipment.
Third, with the support of your commissioning team, identify 
the systems to be commissioned. Typically, systems that are 
related to energy use, occupant comfort, and life safety are 
included. Following is a generic list of key systems and types 
of data that can be collected, measured, and monitored:
1. Heating, ventilating, and air conditioning (HVAC) systems

• space temperature requirements
• relative humidity requirements
• room pressurization
• minimum outside airflow rates
• supply and return airflow rates
• heating and cooling water components
• controls, sequences of operation
• filters
• duct leakage

2. Lighting systems
• fixture types
• lighting levels
• controls

3. Power
• emergency generators
• uninterruptible power source (UPS)
• required clearances maintained around electrical 

equipment
• panels/circuits

4. Plumbing
• shut-off valves accessible
• piping insulated

5. Fire suppression
• sprinkler types
• sprinkler spacing
• sequence of operation

6. Fire alarm systems
• device types and locations
• device operability
• sequence of operation

Finally, execute the plan and document the results. There are 
many ways to provide documentation. Typically, the simplest 
approach is the best and most likely to succeed. Keep the 
commissioning scope focused on what is important to build-
ing operations, and collect the information that is the most 
important and useful.
One very simple, straightforward method of documentation is a 
checklist. Below is a sample partial commissioning checklist. 
This type of document can be used during the initial com-
missioning work to ensure all items of concern are reviewed, 
tested, and verified. It can then be easily converted into an 
action items list to be addressed, confirmed, and then filed as 
a primary record document available for future reference. The 
same checklist can be used for on-going commissioning. This 
ensures consistency in future data collection efforts.

Conclusion

Even brand new facilities do not always operate as they 
should. This may be due to poor design, poor construction, 
improper project close-out, lack of general coordination, or 
product/equipment failure. Whatever the reason, this causes 
costly inefficiencies in the building that are entirely avoid-
able. With a properly executed commissioning plan, you can 
improve your building’s performance, operate systems more 
efficiently, reduce operating costs, and decrease occupant 
complaints from the very beginning.
If you have any questions, please feel free to contact Laurie 
Gilmer at (707) 546-7600 or laurie.gilmer@feapc.com.
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Facility Facts is an informational newsletter issued 
quarterly by Facility Engineering Associates’ staff to 
share innovative techniques, case studies, trends and 
general information on issues important to our clients.

Facility Engineering Associates is a national con-
sulting engineering practice specializing in existing 
facilities and infrastructure. Our expertise is in the 
areas of:

• Condition Assessment • Facility Management
• Repair and Restoration • Instrumentation
• Environmental • Sustainability

These articles are for general information only, and 
may not fit your specific situation. If you would like to 
reprint an article or would like more information about 
a specific challenge you face, please contact:

Erin L. Parrent
11001 Lee Highway, Suite D
Fairfax, VA 22030
703-591-4855
newsletter@feapc.com
www.feapc.com

About Facility Facts

Accomplishments/
Announcements
FEA is pleased to announce our 
geographic expansion! FEA has opened a 
new office in Boston, MA. 738 Main Street, 
#458 Waltham, MA 02451-0616

Megan D. Hawk was promoted to Project Engineer. 
Megan is a member of FEA’s Washington, D.C. office.

Daniel F. Geldermann, P.E. has joined FEA’s 
Washington, D.C. office as a Senior Project Manager. 
Dan comes to FEA from Plexus Scientific Corporation. 
Additionally, Dan has over 17 years experience as a 
Navy Civil Engineer Corp officer.

Matthew L. LaCome, P.E. has joined FEA’s Denver, CO 
office as a Project Manager. Matt comes to FEA from 
Innovative Engineering Designs, Inc., also in Denver, CO.

John J. McDonough has joined FEA’s Denver, CO office 
as a Business Development Manager. John comes to 
FEA from Turner Morris Commercial Roof Systems in 
Arvada, CO.

Jeffrey T. Hunt, P.E., C.E.M., GBE has recently earned his 
Certified Commissioning Authority designation. Jeff is a 
Senior Project Manager in FEA’s Dallas, TX office.

Sterling ‘Duke’ Hetland has recently earned his 
Registered Roof Observer designation from RCI, 
Incorporated (formerly Roof Consultants Institute). 
Duke is an engineering technician in FEA’s 
Washington, D.C. office.

Abigail D. Fiske, P.E. has joined FEA’s Washington, 
D.C. office as a Project Manager. Abigail comes to FEA 
with over 13 years of facility engineering experience.On-going Commissioning

Date:
Location:
Performed by:

Required Parameters
Space temperature:
Space relative humidity:

No. Item to be Checked Comments/Observations

Air Handling Unit

1 Duct connections - check for leaks, pinched ductwork

2 Filters - check for proper installation, condition

3 Condensate piping - sloped to drain, draining correctly

4 Duct smoke detector interlock operation

5 Cooling - verify cooling is activated on system call for cooling.

6 Heating - verify heating is activated on system call for heating

7 Outside air - verify minimum outside air is provided per pre-defined operational 
parameters

8 Economizer - verify operation at minimum and maximum settings

9 Other observations

Controls

10 Temperature setpoints - verify cooling and heating setpoints are set per pre-
defined operational parameters

11 Space temperature - verify space temperature is within pre-defined operational 
parameters

12 Space relative humidity - verify space relative humidity is within pre-defined 
operational parameters

13 Other observations

Duct Distribution System

14 Insulation - verify 

15 Flexible duct connections - check connection, look for pinched ductwork, leaks

16 Duct sealing - check for leaks

17 Other observations

Fire/Smoke Damper

18 Verify operation, and shutdown of interlocked equipment

19 Other observations
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By: Anthony D. Roane, FMP

Year after year, facility managers are forced to do more 
with less. There are simply not enough people to effective-
ly maintain facilities and provide service levels that are 
expected. And unfortunately, available facility resources 
are not expected to get better with aging workforces 
and an inadequate supply of qualified professionals in 
the pipeline. Are you experiencing a similar situation? If 
so, you are not alone and probably have asked your col-
leagues some of these questions. What is the right staff-
ing level? Am I understaffed? Do I have the right mix of 
employee skill sets? Should I be expecting more from my 
organization? How can we better prioritize work and get 
the most out of our facilities staff? How can I keep up with 
my shrinking budget and expanding responsibilities?
The answers are not easy and are different for every organi-
zation. However, there is a practical approach with success 
stories that can help you not only answer these questions, 
but optimize your facilities’ performance at the same time. 
Our experience has shown an objective, credible, and justi-
fiable approach incorporates the following key aspects:
• Begin with an honest look at your culture, goals, 

and realistic objectives (facilities mission).
• Then, start with a high-level look, and continue drilling 

down into the establish baselines (benchmark).
• And finally, integrate FM process improvements, 

technology, and staffing analyses tied to alternative 
service levels.

This approach will not only tell you if you have the right 
staffing levels, but the right mix, incorporate best prac-
tices, optimize efficiency, and measure performance with 
respect to expectations.
In order to establish a baseline of credibility, begin by tak-
ing a look at tools such as APPA’s Level of Service model to 
establish the desired level of facility service. This matrix 
allows you to establish measurable objectives and then 
analyze your current data to determine the right method 
of analyzing staffing levels.
There are three approaches to help determine the desired 
staffing level to meet facility service goals. These are the 
Benchmark Analysis, Incremental Analysis, and Zero-
Based Budget Analysis.

Benchmark Analysis

Benchmark Analysis is a high-level overview of staffing 
operations. It provides a quick look and comparison of 
staffing levels at your facility with other similar facili-
ties. Benchmark Analysis is simple and fast to perform 
because it is usually based on square footage and build-
ing utilization. Organizations such as The Association 
of Higher Education Facilities Officers (APPA) and the 
International Facility Management Association (IFMA) 
provide benchmarks that can be used. This analysis is the 
least accurate because it is based on standard industry 
averages and does not take into account the specifics of 
your facility.

Incremental Analysis

Incremental Analysis is probably the most common meth-
od, but it also has its shortcomings. It involves measur-
ing actual past performance in various service areas at 
your organization and adjusting levels based on strategic 
objectives. Assumptions must then be made to achieve 
the objectives based on historical data. Reliable data 
can only be obtained if quality historical maintenance 
and operations data is available. By comparing trends in 
staffing allocation to your facility service goals, adjust-
ments can be made to improve process efficiency. Those 
organizations that maintain a Computerized Maintenance 
Management System (CMMS) or Computer Aided Facilities 
Management system (CAFM) and use it effectively are 
candidates for this type of analysis because the input 
data is available.

Zero-Based Budget Analysis

Zero-Based Budget Analysis (ZBB) is the most complex of 
the three analyses to perform, but yields the most objec-
tive, credible, and valuable results. A ZBB entails building 
your staffing levels from scratch. It requires a complete 
and well-maintained inventory of equipment, established 
job plans, and a detail of the actual available staff work 
hours. These variables account for quite a bit of informa-
tion to analyze, but the advantage is being able to isolate 
the variables that are important to your organization and 
make adjustments to improve efficiency. This approach is 

recommended especially for those looking to revamp or 
start using a CMMS or CAFM. Additionally, there are other 
variables to consider for the ZBB Analysis. Disregarding 
non-productive time (eg., administrative time, breaks, 
days off) will overestimate the available wrench-turning 
time and underestimate required full-time equivalent 
(FTE) needs.

Focusing only on the examination of your staff numbers 
does not ensure that your level of service goals will be 
met. Identifying Key Performance Indicators (KPIs), such 
as Preventative Maintenance (PM) versus Corrective 
Maintenance (CM) ratios and service call response time, 
is also a very important part of a staffing analysis and in 
identifying productive practice. FEA has helped several 
clients to use their CMMS/CAFM systems to monitor and 
track their KPIs.
In summary, your first objective is to set up processes to 
capture and maintain meaningful data. This will help you 
as you move forward with the most appropriate analysis of 
your organization. The Benchmark Analysis is a good place 
to start in order to measure your staffing levels compared 
to others. A ZBB Analysis will give you the most complete 
picture of how your organization is operating and where 
improvements can be made. Once the right processes are 
in place and accurate maintenance data maintained, an 
incremental analysis can be used to update projections 
based on changing missions.
If you have any questions, please feel free to contact Tony 
Roane at (703) 591-4855 or anthony.roane@feapc.com.

It’s Just Not as Simple as a Headcount!

Washington, DC • Dallas, TX • Denver, CO • Greenville, SC • Indianapolis, IN • San Diego, CA • San Francisco, CA

877-322-4589 voice • 703-591-4857 fax • www.feapc.com
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Pros Cons

Benchmark Analysis Simple, Fast Least Specific

Incremental Analysis Simple, Specific to Your Facility
Requires Comprehensive O & M 
Data, Continual Updating Required

Zero-Based Budget Analysis
Specific, Objective, 
Credible, Repeatable Baseline, 
Best to Justify Needs

Complex, Requires 
Specific Inventory and 
Documented Processes

Available Work Hours Qty. Hrs/ 
Yr/FTE

Weeks in Year (WEEKS) 52

Budgeted Hours Per Week (HRS) 40 2080

Holidays Per Year (NUMBER) 7 -56

Average Annual Vacation (DAYS) 20 -160

Personal Holidays (DAYS) 5 -40

Sick Days (DAYS) 6.75 -54

Cleanup Time, 4 Occurrences 
(MINUTES/DAY) 60 -228

Break Time, 2 Breaks (MINUTES/DAY) 30 -114

Meeting/Waiting Time (MINUTES/DAY) 30 -114

Total Available Wrench Turning Time 1314

Productive Rate (% of Budgeted Hours) 63%
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April 22-25, 2007 • Orlando, FL

National Association of 
Environmental Professionals
2007 Annual Conference 
(NAEP)
Look for Project Engineer Mayra D. Portalatin who 
will be presenting on Operational Sustainability: 
How an Environmental Professional Can Take a 
Lead Role in Sustainability.

May 2-4, 2007 • Atlanta, GA

IFMA Industries Forum 2007
Look for FEA Principal Christopher P. Hodges, P.E., 
CFM, LEED AP, IFMA Fellow who will be presenting 
on How Do You Measure Sustainability?

June 13-14, 2007 • Santa Clara, CA

Bay Area Facility Management 
Show (BAFAC)
FEA will be exhibiting in Booth #208!

June 12-13, 2007 • Hong Kong, China

IFMA – Integrate 2007
Look for FEA Principal Christopher P. Hodges, P.E., CFM, 
LEED AP, IFMA Fellow who will be presenting on How Do 
You Measure Sustainability?

June 26-27, 2007 • Zurich, Switzerland

IFMA European Facility 
Management Conference
Look for FEA Principal Christopher P. Hodges, P.E., 
CFM, LEED AP, IFMA Fellow who will be co-presenting 
with Stephen P. Sakach, CFM, CPE and Farook Dadi, 
P.E. of the International Monetary Fund on Outcome-
Based Performance Contracting at the International 
Monetary Fund.

July 15-17, 2007 • Baltimore, MD

The Association of Higher 
Education Facilities Officers 
Conference & Expo 2007 
(APPA)
FEA will be exhibiting!

11001 Lee Highway, Suite D
Fairfax, VA 22030
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