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Water is one of our most precious natural resources. 
We are accustomed to having clean, reliable drinking 
water provided by municipalities to our buildings and 
our homes. According to the Environmental Protection 
Agency (EPA), a recent government survey showed 
at least 36 states are anticipating local, regional, or 
statewide water shortages by 2013. These statistics 
underscore our need to manage our resources better at 
every level.
So what can a facility manager do? According to the U.S. 
Department of Energy, commercial buildings consume 
88% of the potable water in the U.S. Facility managers 
have a unique opportunity to make a huge impact in our 
overall water consumption. In this article, we will dis-
cuss how you can benchmark your facility’s water use, 
and measures you can implement to improve overall 
efficiency.

Water Use in Buildings

The majority of a building’s water usage belongs to 
restroom plumbing fixtures: lavatories, water closets, 
urinals, and showers. The U.S. Department of Energy 
estimates restroom plumbing fixtures account for 
approximately 60% of the total water use in office 
and administrative buildings. With restroom fixtures 
accounting for the majority of commercial building 
water consumption, the best opportunities for increas-
ing efficiency are found there.

Table 1. Comparison of Plumbing 
Fixture Water Flow Rates

Plumbing 
Fixture Before 1992 EPA 1992 Current Plumbing 

Codes (UPC/IPC 2006)

Toilet 4-7 gpf 1.6 gpf 1.6 gpf

Urinal 3.5-5 gpf 1.0 gpf 1.0 gpf

Faucet 5-7 gpm 2.5 gpm 0.5 gpm

Shower 4.5-8 gpm 2.5 gpm 2.5 gpm

Domestic Water Conservation Technologies, 
Federal Energy Management Program, U.S. Department of Energy, 
Office of Energy Efficiency and Renewable Energy, 
National Renewable Energy Laboratory, October 2002

Before 1992, plumbing fixtures consumed at least three 
times that of current fixtures (see Table 1). After the 
passing of the Energy Policy Act of 1992, that promoted 
the conservation and efficient use of energy and water, 

strict requirements for water fixture performance were 
put in place. In recent years, further strides have been 
made in increasing water efficiency through codes and 
an increasing awareness of our need to utilize our natu-
ral resources efficiently.

Calculating Your Baseline

When evaluating your building’s water use efficiency, 
the U.S. Green Building Council (USGBC) offers a help-
ful method that allows you to benchmark annual water 
use and compare that use to current standards. First, 
water use is established based on past annual use 
records or by estimates of building occupancy. Then 
a theoretical water use baseline is estimated based 
on the types of fixtures in the building and number 
of building occupants. For LEED® projects, the USGBC 
standards require a reduction in the fixtures and fit-
tings potable water usage to a level equal to or below 
the LEED for Existing Buildings: O&M baseline water 
usage. The baseline is calculated assuming 100% of 
the building’s indoor plumbing fixtures comply with the 
requirement of the Uniform Plumbing Codes (UPC) 2006 
or the International Plumbing Codes (IPC) 2006 fixture 
and fitting performance requirements.
For buildings with plumbing systems installed after 
1994, the baseline is calculated as 120% of the water 
usage that would result if all fixtures and fittings com-
plied with the 2006 plumbing codes. For buildings with 
plumbing systems installed prior to 1994, the baseline 
is calculated as 160% of the water usage that would 
result from 2006 code-compliant fixtures and fittings. 
Once the baseline has been established for the building, 
the actual use can be compared and measures can be 
implemented to reduce water usage.

Continued on page 2
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Tracking Water Use

In order for a facility to become more water efficient, it is 
important to understand how water is being used. First, 
identify the key use types: restrooms, cafeteria, cooling tower 
make-up, or other processes. Installing sub-meters and mon-
itoring these areas will allow the facility manager to have 
a better understanding of water usage. This will also allow 
building engineers to more easily identify trouble areas and 
problems within the building’s systems. By evaluating and 
determining how the various systems use water, projects can 
be implemented to effectively reduce water use.

Increasing Water Efficiency

There are many ways to increase water efficiency in build-
ings, primarily through plumbing fixture replacement and 
implementing new technologies:
 • Replace older high-flow water closets and flush 

valves with models that meet current UPC and IPC 
requirements.

 • Utilize dual flush valves on water closets.
 • Consider replacing existing plumbing fixtures with 

high-efficiency fixtures that exceed UPC and IPC 
requirements.

 • Install or replace existing lavatory and sink aerators 
with more restrictive aerators.

 • Use alternative water sources such as grey water 
distribution systems.

The Federal Energy Management Program offers use-
ful tools for estimating and improving water efficiency. 
Their on-line calculator, available at www1.eere.energy.
gov/femp/procurement/eep_toilets_urinals_calc.
html#output, estimates the 10-year life cycle cost of water 
closets and urinals in comparison to current code-com-
pliant models. The life cycle cost can then be compared 

with the cost of replacement to determine the benefit of 
replacing fixtures.
Facility managers have a unique opportunity to dramati-
cally impact water use in existing buildings. By measur-
ing and monitoring water use, evaluating plumbing fixture 
types, and implementing simple water saving measures, 
you can easily improve your overall efficiency.
For more information, please contact Laurie Gilmer at 
(707) 546-7600 or laurie.gilmer@feapc.com, or contact 
Greg Hughel at (703) 591-4855 or greg.hughel@feapc.com.

877-322-4589 voice • 703-591-4857 fax • www.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 consulting 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:

About Facility Facts

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

Announcements and 
Accomplishments:
Wayne Malek, P.E., CFM, LEED AP joined FEA in July 
as a Senior Project Manager. Wayne brings 28 years of 
facilities engineering, environmental, and construction 
management experience to the FEA team.

Brad Newsome joined FEA in August as a Project 
Manager. Brad brings 18 years of experience along with 
a wide range of roof and building envelope consulting 
experience.

In July, FEA was selected as the premiere speaker for 
a series of workshops provided by FM Collaborative, 
a U.S. Green Building Council Education Preferred 
Provider (EPP). For more information on these 
workshops, please visit www.feapc.com/services/
education.asp or www.fmcollaborative.com.

FEA client, VSP Vision Care just received LEED 
Platinum certification from the U.S. Green Building 
Council for their headquarters building located in 
Rancho Cordova, CA. VSP’s headquarters is the 11th 
building to be certified LEED Platinum in the U.S. under 
the Existing Building Rating System.



Energy-Saving Solutions for the Facility Manager

Washington, DC • Boston, MA • Dallas, TX • Denver, CO • San Francisco, CA

The following are FEA’s top 
recommendations for ‘no-cost’ and 
‘low-cost’ energy saving opportunities:

1. Utility Rates. Review your utility rates and select the rate that offers the best 
savings or savings potential. As an example, this may involve changing from a flat 
cents per kilowatt-hour electric rate to a time-of-day rate if your use patterns can 
take advantage of this rate. In some cases, interruptible gas rates are available 
for customers with back-up fuel, which can provide a reduced rate all year.

2. Rebuild or Replace System Steam Traps. Steam traps in a steam distribution 
system typically fail in the open position, allowing steam to escape into the 
atmosphere. This is an enormous waste of steam energy and presents a simple yet 
significant energy savings opportunity. Steam traps should be inspected annually. 
Those that fail should be repaired or replaced immediately. The typical payback 
for rebuilding or replacing faulty steam traps is less than three months. There is 
an orifice-type trap available for many applications that is designed to fail in the 
closed position, making failures easier to identify and repair.

3. Building Controls. Check your building’s energy management control system 
programming and update/adjust as required to provide maximum benefit. It 
is not uncommon for controls to be disabled, out of calibration, or set on old 
control schedules. Put a building operations plan in place which identifies system 
settings and sequences of operation. Review the system operation annually with 
facilities staff, and bring in a third-party controls expert to assist with the review. 
They can help to provide recommended adjustments based on current occupancy 
and usage of the building.

4. Electric Meter Pulse Relays. Generally, most large buildings that have at least 
a 500 kilowatt peak load have an electric demand meter, which includes a pulse 
relay. If your property has an energy management control system (EMCS), then 
check the pulse relay at your electric meter to ensure that the “pulse constant” 
coming from the utility company meter matches exactly what is programmed into 
your EMCS. Synchronizing the EMCS settings with your electric meter will allow you 
to program building systems to best minimize demand and associated charges. 
Electric demand charges can represent between 35 to 60 percent of your total 
electric bill.

5. Water Treatment. Implement a water treatment program for major energy 
consuming equipment (i.e., chilled water, heating hot water, and condenser 
water systems). Good water treatment systems prevent fouling (accumulation 
of unwanted material on the surface), keeping heat transfer surfaces clean for 
optimum operating capacity and efficiency. This ensures system reliability and 
service life which reduces on-going maintenance. Water treatment systems are 
inexpensive compared to the potential costly effects caused by fouled equipment. 
In addition to implementing a water treatment program, monitor the quality of 
the service provided. The knowledge, experience, and care provided by the on-site 
service technician are critical for the overall success of the program.

6. Tune-Up Fuel-Fired Heating Equipment. Maintenance of fuel-fired equipment 
is one of the most frequently overlooked measures. Annual tune-ups consist 
primarily of adjusting combustion air and fuel mixtures for optimum performance. 
While this is important for systems of all sizes, large systems have the greatest 
potential for adjustment. The adjustment benefits typically result in a payback of 
less than a few months. Based on the equipment and use, tune-ups should be 
performed every one to two years.

For questions concerning this article or other energy-saving measures, 
feel free to contact Jeff Hunt at (972) 759-4406 or jeff.hunt@feapc.com.

Jeffrey T. Hunt, P.E., CEM, GBE, CxA

There  a re  a  number 
of energy/cost-saving 
opportunities available 
for various building types 
including commercial, 
government, industrial, 
and residential facilities. 
These solutions take the 
form of ‘low or no-cost’ 
measures, internal energy 

policies, equipment modifications or retrofits, and alternative energy.
‘Low-cost’ or ‘no-cost’ measures, which are typically simple to imple-
ment and require minimal effort, can result in a quick return on your 
limited investment (i.e. immediate to less than one year). Opportunities 
involving these types of measures include altering control strategies or 
maintenance behavior, utility bill review for errors, and switching to an 
alternate utility rate.
Implementing standard policies that result in manual shut-off of unused 
equipment and the purchase of high efficiency equipment. Examples include 
not allowing the use of portable electric heaters, closing blinds during the 
heat of the day, and turning off equipment such as computers and related 
systems and lights when not in use. Everyone should consider the life-cycle 
cost when purchasing standard versus high-efficiency equipment. For 
example, when considering the incremental cost difference between pur-
chasing a premium-efficiency electric motor versus a standard-efficiency 
motor, the payback is typically less than two years. Additionally, since at 
least 90 percent of the overall cost of lighting (energy, equipment, and 
maintenance) is for energy consumed, it almost always makes sense to 
purchase the most-efficient lamps available even if their first cost is greater 
than standard lamps.
Capital-intensive projects, which are generally more complex, may require 
detailed engineering design specifications. Examples of common opportunities 
to recommend energy efficient measures include lighting retrofits, installation/
upgrade of local or central control systems, or major equipment replacements 
with higher-efficiency units (i.e. chillers, boilers, and terminal HVAC units). 
The justification for these projects is based on the expected payback period in 
years and whether funds can be obtained to implement the project.
Alternative energy options continue to increase as new technologies devel-
op, energy rates continue to escalate, and more cost incentives become 
available. Examples of technologies available today include solar photovol-
taics, which produce electricity from sunlight, solar thermal space or hot 
water heating, wind turbines, and fuel cells. A fuel cell is an electrochemi-
cal device that combines hydrogen and oxygen to produce electricity, with 
water and heat as its by-product. Unlike a typical emergency generator, the 
process is clean, quiet, low-maintenance, and highly efficient (two to three 
times more efficient than fuel burning).
All four energy and cost-saving opportunities are applicable to existing or 
new buildings. Generally, when energy-saving opportunities are pursued, it 
is best to first implement the ‘no-cost’ or ‘low-cost’ measures since these 
require minimal, if any, capital expenditures and often result in the quick-
est payback.
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FEA on the Road
October 25 • Burlington, MA

Community Associations Institute – New England Chapter 
Annual Conference & Expo

FEA will be exhibiting in Booth #11!

October 25-28 • Charleston, SC

Southern Region of the Association of Higher Education 
Facilities Officer Annual Conference

FEA Senior Professional Maureen K. Roskoski will be co-presenting with Staff Engineer Laura Cavanaugh on 
Green Building Rating System Options: Evaluating LEED versus Green Globes for Existing Buildings. Senior 

Facility Management Consultant Teena A. Shouse will be presenting on Tribal Knowledge and a Diverse 
Workforce...Bridging the Gap with Effective Mentoring.

FEA will also be exhibiting in Booth #111!

 November 12-13 • Denver, CO

Advanced Facilities Management & Engineering Conference
FEA will be exhibiting in Booth #411!

November 18-19 • Boston, MA

Greenbuild International Conference & Expo
FEA will be exhibiting in Booth #1933! 

11001 Lee Highway, Suite D 
Fairfax, VA 22030
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