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Survey finds facilities making progress,
but still missing some opportunities

wo years removed from the Great Recession,

hospitals and health systems are putting the

oomph back into energy-efficiency efforts.
The hold-downs that squeezed facilities budgets are
easing-and organizations are devoting more attention
and Tesources to energy-conservation initiatives. /
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ABOUT THIS SURVEY REPORT

Health Facilities Management (HFM) and the American Society
for Healthcare Engineering of the American Hospital Association
surveyed a random sample of 4,865 hospital executives to learn
about trends in hospital energy management. The response rate
was 14 percent, or 691 completed surveys.
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That's welcome news for
hospital facilities managers
who have tried to do more
with less during this economic
crisis. Renovation is picking
up, more money is becoming
available for projects and
there's a sense of renewed
optimism about the level of
activity, says Dale Woodin,
CHFM, FASHE, executive
director of the American Soci-
ety for Healthcare Engineering
(ASHE).

Management Survey conduct-
ed by Health Facilities Man-
agement (HFM) and ASHE
showed that a majority of
organizations still are not tak-
ing such basic recommended
steps as performing regular
energy audits, creating a
strategic master energy plan,
using commissioning of exist-
ing buildings or following the
Green Guide for Health Care to
monitor baseline energy per-
formance. Those that do con-

Energy costs

HFM/ASHE conducted the last
survey five years ago. And the
percentage of facilities to have
upgraded central heating and
cooling systems in the past
two years (40 percent) has
risen sharply from the 2006
survey.

Numerous responses to the
survey suggest that funding for
initiatives remains tight in
many places. But a lack of
resources shouldn't stop facili-
ty managers from finding

ACUTE CARE HOSPITALS’ ANNUAL ENERGY COSTS" PER SQUARE FOOT

(ESTIMATED)

Less than $2.50 ....... 12%
$2.511t0 $3.00........ 17%
$3.01t0 $4.00 ........ 28%
$4.01t0 $5.00 ........ 21%
$5.01 t0 $6.00 ........ 11%
$6.01t0 $7.00 .......... 5%
$7.01t0$8.00 .......... 3%
More than $8.00 .. ....... 3%

“Energy costs include electrical, natural gas, steam, oil, cogeneration, solar, etc., except water
SOURCE: HEALTH FACILITIES MANAGEMENT/ASHE 2011 HOSPITAL ENERGY MANAGEMENT SURVEY

“It's not back to where it
was three or four years ago,”
Woodin says, “but people are
realizing we're coming out of
this thing and it's time to get
back to business.”

Progress and shortcomings
A review this spring of energy
management initiatives under
way around the country found
signs of progress as those
efforts regain momentum, but
also testified to the many
shortcomings and missed
opportunities.

While awareness of various
energy-saving options is up,
the 2011 Hospital Energy
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duct audits frequently fail to
follow up to make sure that
deficiencies are fixed.

On the positive side, large
percentages of respondents
cited plans to implement
those or other initiatives in
the next 24 months and most
already have pursued what
Woodin calls the low-hanging
fruit of energy conservation
measures, such as preventive
maintenance and more ener-
gy-efficient lighting.

The percentage of those
who say they participate in
the Environmental Protection
Agency’s (EPA’s) Energy Star
program has doubled since
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ways to boost energy efficien-
cy and savings, says Delbert
Reed, CHFM, SASHE, director
of facilities engineering at Ben
Taub General Hospital in
Houston.

“There’s a tremendous
amount of savings that can be
achieved beyond what we're
saving now,” says Reed, who's
on an energy-management
task force at ASHE that's com-
piling energy-management
strategies to share with mem-
bers. “You don't understand
how many millions of dollars’
worth of opportunities you're
walking past every day. People
think, ‘Oh, that's not going to

save me very much.’ But it
can be something as simple as
turning off a light.”

Ben Taub saved more than
$800,000 a year in avoided
energy costs, he says, by
reducing the pressure level on
its boilers to 65 psi from 110,
ending the practice of always
keeping a backup boiler
idling, and adjusting air and
water temperature settings to
the original design specifica-
tions. Energy costs per square
foot dropped from $4.61 in
2008 to $3.85 in 2010.

Moreover, many energy-sav-
ing operations built into facili-
ty designs are overlooked or
not being taken full advantage
of, according to Jamie Qualk,
vice president and team
leader of the sustainable solu-
tions group at Nashville,
Tenn.-based SSRCx, a division
of the Smith Seckman Reid
consulting firm. In the thermal
distribution system, for exam-
ple, oversights such as
dampers that aren't linked or
operating properly and valves
that weren't installed correctly
or don't open or close right
can have a huge impact on
energy consumption when
added together, he says.

Overall, however, industry-
watchers say facility managers
and energy-related efforts in
general are moving in the
right direction. “While we still
have many more things we
can do, we're on the right
track,” Qualk says.

Major trends
Other issues raised by respon-
dents to the HFM/ASHE Hos-
pital Energy Management Sur-
vey include the following:
Aging energy hogs. A
wide diversity of facility types
was represented among the
691 organizations responding
to the HFM/ASHE survey,
which was conducted online
in March and April by Percep-
tion Solutions Inc., Aurora, Ill.
Acute care hospitals almost
certainly are the biggest ener-
gy users among them, result-



ing in health care ranking sec-
ond behind the food-service
industry in total energy con-
sumed per square foot among
commercial buildings, accord-
ing to the Department of Ener-
gy. It doesn't help the energy
conservation cause that despite
the building boom of the past
decade, most main hospital
buildings — including those of
69 percent of the survey
respondents — still are more
than 20 years old. The per-
formance of energy-consuming
systems degrades by as much
as 30 percent in the first few
years of operation, according
to the American Society of
Heating, Refrigerating and Air-
Conditioning Engineers.

Yet age isn't always the best
indicator of energy perform-
ance, since older buildings
can benefit from equipment
upgrades and renovations. For
example, a 191-year-old bank
in Cambridge, Mass., is Ener-
gy Star-certified, notes Clark
Reed, director of the health
care facilities division for the
Energy Star program.

Insufficient audits. There's
no consensus on how often or
thoroughly to conduct energy
audits, which can range from
simple walk-throughs aimed
at identifying low- or no-cost
measures to more sophisticat-
ed, expensive reviews. About
28 percent of poll respondents
said they perform an energy
audit in their acute care hospi-
tal at least annually, while
another 25 percent said they
do theirs every two to three
years — results that were little-
changed from the 2006 survey.

Experts say the exact time
between audits isn't as impor-
tant as doing them regularly
and following up on the rec-
ommendations.

Facility managers need to
take charge until they can rely
on fully automated systems
that will control temperature,
humidity and air-flow levels
precisely, plus engage emer-
gency generators to prevent
failure of electrical grids,

according to Dan Chisholm
St., emergency power system
expert for MGI Consulting
Inc., Winter Park, Fla.

Stable costs. Energy costs
have not changed dramatical-
ly in five years. More poll
respondents (29 percent) cited
annual costs of $3.01 to $4
per square foot at their acute
care hospital than any other
price range, the same as in
the 2006 survey.

Just as five years ago, how-
ever, more than 40 percent
paid more than that, with cli-
mate and location obviously
key factors (hospitals in Alas-
ka, Florida, California, the
arid Southwest and the Gulf
Coast tended to report the
highest costs).

About 43 percent of sur-
veyed organizations saw annu-
al energy costs rise from the
previous year, with the most
common response (30 percent)
being an increase of between
1 and 5 percent. But nearly as
many — 40 percent — report-
ed lower costs. Those declines
likely derive from a combina-
tion of the added attention
being paid to energy efficien-
cy and a reduction in rates in
some areas.

The EPA’s Reed wasn't sur-
prised to see so many experi-
ence a drop in costs. A1to 5
percent decrease in energy
use is very feasible within a
year's time by adapting low-
cost strategies, he says.

Popular measures. Con-
ducting energy audits remains
the most common energy-
monitoring measure, cited by
40 percent, even if many per-
form them infrequently.

Other strategies used by at
least a fourth of respondents
include setting energy budget
and performance targets and
monitoring them annually (38
percent), and participating in
Energy Star (29 percent, up
from 14 percent in 2006).

When it comes to reducing
energy costs, strategies varied.
Preventive maintenance, light-
emitting diode exit signs, and

1
Energy-management

74%
67%

60%
58%
51%
46%
43%
43%

40%
33%

strategies

TOP 10

Conduct energy audits

Set energy budget and performance
targets and monitor annually

Participate in the EPA’'s
ENERGY STAR® program

Create a long-term, strategic energy
master plan (e.g., 5-10 years or more)

Designate an internal energy manager

Perform retrocommissioning
of existing buildings

Perform daily follow-up on energy alarms
(controls and setpoints in nonenergy-
conservative status)

Use an energy account-management firm

Perform continuous commissioning

Use energy-savings
performance contract

TOP 10

Air handlers

Variable-frequency drives
on pumps/fans

Chiller plant optimization

820
1888 «

Qvarke

Fan/pump speed
Boilers

Hot water systems
Humidity

Night/unoccupied
setback for HVAC

Occupancy sensors

Exterior lighting

SOURCE: HEALTH FACILITIES MANAGEMENT/ASHE 2011
HOSPITAL ENERGY MANAGEMENT SURVEY
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Energy-management strategies

INITIATIVES BEING IMPLEMENTED TO REDUCE ENERGY COSTS

Strategic energy master plan (e.g.,5-10 years 0r more) . . ... ......ouovevnunernnnernnns 25% ...
Air handling unit: unoccupied control strategies and variable volume operation ........ 47% . .
Unoccupied period control (e.g., occupancy sensors) for lighting systems ............... 51% ...
7 Use of chiller/heater water source heat pumps . .. ... ... .. . ... 21% ..
\'\1 Commission or retro-commission buildings (audit to review performance
k\ N of building energy Systems) . . ...... ..ottt e e 29% . ..
\ 7 Energy conservation Program . . ... it e e e e e e e 49% . .
5 :: ~ Preventive maintenance programe. . . ....... ottt e 88% ...
:;,,’.‘;;.r: \-‘. Select engrgy—efficient or ENERGY STAR-certified products during equipment
,",v_;'ﬁ s 48 or appliance replacement. . . ... ... e 55% ..
ao:::::.‘, 4 Upgrade building control and automation systems . ...............ccitininennnnnann 53% ...
SoinS Upgrade central heating/cooling systems. . . . ... ... .. . i e 40% . .
==L -~ Upgrade distributed heating/cooling systems . ............c.. ittt innernnnnennns 35% ...
: | ; Upgrade/replace conventional systems with cogeneration, fuel cells,
4" / photovoltaic systems, and/or solar thermal systems ... ...... .. .. ... .. ... 7% . .
Photovoltaic harvesting system for such low power, indoor devices as remote sensors,
alarm systems and distributed controls . .......... ... .. . .. i e 4% ...
Increase efficiencies in building envelope (air sealing, insulation, cool roofs,
WINAOW UPEIades) . . .o oottt et et e e et et e s 32% . .
Transition to electronic ballast and energy-efficient lamps (T8 orT5) ................... 76% ...
Install LED eXit SIgNS . . . o oot e 75% ..
Install other LED lighting. . . .. ... .ottt e ea et 40% . ..

18

IMPLEMENTED

IN THE LAST 24 MONTHS

PLAN TO IMPLEMENT
IN THE NEXT 24 MONTHS

SOURCE: HEALTH FACILITIES MANAGEMENT/ASHE 2011 HOSPITAL ENERGY MANAGEMENT SURVEY

electronic ballast and energy-
efficient lamps are used by at
least three-quarters of the
respondents. Beyond those,
roughly half the organizations
also are buying Energy Star-
certified products (55 percent),
upgrading building control sys-
tems (53 percent) or imple-
menting energy conservation
programs (49 percent).

“Most people are doing the
commonsense stuff now, some
of the easy things that consult-
ants were trying to sell us on
15 years ago,” says Reed.

About 29 percent are using
commissioning or retrocom-
missioning of buildings and
another 33 percent plan to do
so within the next two years,
figures that Woodin says show
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that ASHE's efforts to promote
it are starting to pay off.

Ongoing commissioning is
far more effective than an
audit because it is not just a
one-time event and addresses
the performance decay in-
evitable over time in engi-
neered building systems,
according to Qualk, whose firm
conducts such commissioning.

Also telling were the initia-
tives that the overwhelming
majority of organizations sur-
veyed said they had no plans
to implement. Those were
photovoltaic harvesting sys-
tems; replacing conventional
power systems with cogenera-
tion, fuel cells, photovoltaic or
solar thermal systems; and
use of chiller/heater water
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source heat pumps. The rea-
sons behind the resistance to
all three are the cost and the
fact that return on investment
wouldn't necessarily be imme-
diate, according to Chisholm.

“Those things are not going
to happen as quickly as peo-
ple would like because of the
money involved,” he says.
“Most CFOs don't get excited
about spending money unless
they can see a return on
investment in less than three
years. The money is just not
there to do it."

Each of five building
automation system controls
are in use among more than
half of respondents: air han-
dlers, variable-frequency
drives on pumps/fans, chiller

plant optimization, fan/pump
speed and boilers. The
amount of automation clearly
is rising — all have increased
since the 2006 survey. But
Qualk says the ones that have
come into use generally still
are underutilized. Steps such
as static-pressure reset and
temperature resets can go a
long way toward saving ener-
gy, he says, “because the most
efficient system is one that
you can turn off.”

Other strategies. Three
energy-saving design strate-
gies are proving particularly
popular in new construction
projects: commissioning of
building energy systems; inte-
gration of low-energy strate-
gies such as building massing



and orientation; and “daylight-
ing.” Those won't provide any-
thing but a peek at the future
for the vast majority of facility
managers, however, since new
construction has tapered off
and just 6 percent of respon-
dents have main hospital
buildings that are less than
five years old.

Fewer than one in five sur-
veyed organizations (19 per-
cent) is using LEED certifica-
tions in new construction.
Woodin says many more than
that have voiced interest in
using LEED requirements
without going to the extra cost
of getting certified. That
shows, he says, that “they're

more interested in the output
than they are in getting the
plaque to put on the wall.”
Some slightly different
strategies are being incorporat-
ed into health care renovation
projects to save energy. More
than half (51 percent) are using
higher-efficiency HVAC equip-
ment, while slightly more than
30 percent are using retrocom-
missioning and/or reduced-
lighting power density and
occupancy controls.
Organizations clearly have
put more effort into emer-
gency planning in recent years
to address energy needs in
crises. Asked how energy
planning is being incorporated
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into facilities design to address
disasters, 38 percent cite an
emergency power system, the
same percentage say addition-
al generator capacity and 31
percent mention additional
fuel-storage capacity. The
impact of Hurricane Katrina
and the East Coast power
blackout may have turned
organizations’ emphasis more
toward natural disasters.

Fully two-thirds of survey
respondents say they partici-
pate in a demand-response
program, committing to run
their emergency generators to
alleviate load/stress on the
grid. That's an impressive
number considering that those

programs are available only in
areas where utilities have a
problem meeting maximum
demand.

Another way for hospitals to
save on power is to renegotiate
their electrical contracts in the
retail market to take advan-
tage of excess generation
capacity, says Michael
Kuechenmeister, FASHE,
CHFM, director of plant opera-
tions for West Chester (Ohio)
Hospital.

That's only possible in
states where electricity has
been deregulated — much of
the Northeast plus a handful of
other states such as Illinois,
Michigan, Ohio, Oregon and

S
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Leading design strategies boost efficiency

TOP 10 TOP 10 TOP 10

38% Commissioning of building
energy systems

51% Higher-efficiency HVAC equipment
38% Emergency power system
31% Audit to review performance ° B 2 g
of existing building energy systems
(retro-commissioning)

34% Integration of low-energy strategies
into buildling design (e.g., building
massing and orientation, passive
heating/cooling, etc.)

38% Additional generator capacity

31% Additional fuel-storage capacit:
30% Reduced-lighting power density and ° B CElE

occupancy controls 26% Additional UPS capacity

32% Daylighting
20% Use of energy-management analyst

0 " ; ;
24% |oad-reduction strategies 24% Aaditional cooling capacity

19% Daylighting 23% Location or relocation of critical

0, . q
24% Low-energy design consulting e e

services 15% Lower-pressure ductwork design

and higher-efficiency fans 22% Paralleling generators with utility

o :
21% Energy modeling programs services to pick up entire buildings

14% Energy-modeling programs

n o
19% Use of LEED certifications 20% Energy plant vulnerability analyses

14% High-performance window glazing

17% Spectrally selective glazing with overhangs

20% Flexible fuel capacity

5% Use of EPA’s Target Finder
to assess the energy performance
of the construction process

% Renewable energy sources (e.g., 8% Enhanced building opaque envelope 47% Improved air pressure control
wind, solar electric or solar insulation and isolation capabilitios
thermal, geothermal, biomass)

3% Use of EPA’s Target Finder ’ ‘ -_—_

to assess the energy performance
of the renovation project

SOURCE: HEALTH FACILITIES MANAGEMENT/ASHE 2011 HOSPITAL ENERGY MANAGEMENT SURVEY
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ENERGY INNOVATIONS

with an eye on

the bottom line

rue innovation in energy management comes at a
price. Cutting-edge ideas typically don’t have the
quick payoff that organizations like to see in a
tight economy.

The hesitance to embrace new energy systems means
that older innovations such as microturbines, solar cells
and wood-chip incinerators only now are being adopted by
health care organizations in any number. Meanwhile, con-
cerns about cost-effectiveness have stalled the acceptance
of some new solar applications such as thin film and build-
ing-integrated photovoltaic.

“We as an industry have a hard time getting our admin-
istrations to support energy innovations
over capital projects and medical equip-
ment acquisitions, things that will generate
revenue,” says Delbert Reed, CHFM,
SASHE, director of facilities engineer-
ing at Ben Taub General Hospi-
tal in Houston. “People are
under a lot of pressure to
reduce costs.”

Some organizations are push-
ing ahead as energy innovators,
however, even as they keep a
close eye on the bottom line. They
include the following:

WIND TURBINE. Kadlec Regional
Medical Center in Richland, Wash., 4
installed a 5-kilowatt, multidirectional
wind turbine that’s designed to work
at lower wind speeds. After rebate \
incentives from the Bonneville Power 1
Administration and American Recov-
ery and Reinvestment Act, the cost
was $80,000.

Kadlec isn’t counting on the small turbine for big sav-
ings, though. The hospital wanted to showcase a new tech-
nology as part of a broad energy-saving plan. “It’s not per-
fected, but it’ll take off at some point,” says Don Thornton,
director of facilities.

The demonstration project is one of 10 facility measures
that collectively save the organization 30 percent on its
electricity, or $250,000. The others include high-pressure
steam plant staging and crossover, putting a variable-
frequency drive on an existing chiller, a solar photovoltaic
array and a lighting retrofit, which provides the greatest
single savings at $51,000 a year.

FAN-WALL TECHNOLOGY. Kaiser Permanente is among
those to have invested in this concept in air handling,
which consists of a multiple-fan array to move air rather
than traditional single- or dual-fan HVAC equipment.

Daniel Green, project director for MEP and commissioning
for Kaiser in Portland, Ore., says the technology was
installed there in 2006 and has performed as promised,
providing many advantages and advances. The fan wall actu-
ally was cheaper than a single-fan unit, he says.

The fan-wall technology since has become the standard
for HVAC systems for Kaiser programwide.

SOLAR. Sutter Auburn (Calif.) Faith Hospital last year
became one of the first acute care facilities in California to
have a large portion of its energy demands met by two solar
array systems. The two arrays consist of nearly 3,000 solar
panels and have a combined capacity of 700 kilowatts, gen-
erating more than 1 million kilowatt-hours of electricity per
year. The hospital expects to save $2.5 million over the 25-
year duration of the project’s power purchase agreement with
SunEdison, a solar-energy services provider. It remains con-
nected to the traditional electrical grid and has backup gener-
ators available in the event of problems with the solar arrays.

WOOD CHIPS. Cooley Dickinson Hospital in
Northampton, Mass., which had operated
a wood-chip plant since 1984, upgraded

the facility awhile ago.

It installed a second wood-chip boiler

in 2006 that produces higher-pressure

steam, allowing the hospital to install
two electric turbines that generate
350 kilowatts of electricity. It also
put in a new 680-ton absorption
chiller. The net savings achieved

by using wood instead of oil are

a whopping $2 million a year,

according to John Lombardi,

director of facilities.

“There’s a lot of operating
costs, a lot of overhead,” Lombardi says. “But it's worth
doing because of the bottom line and the environment.”

CHP FROM BREWERY WASTE. Combined heat and pow-
er, or cogeneration projects, are increasingly common. But
the one used by Gundersen Lutheran Health System in La
Crosse, Wis., is unique. Powered up in 2009, it uses bio-
gas discharged from the nearby City Brewing Co.’s waste
treatment process and turns it into electricity.

The project enables the waste biogas to be captured,
cleaned and sent through an engine that Gundersen
Lutheran installed at the brewery site. The engine gener-
ates electricity that is then transferred to the power grid.
And heat generated from the engine is recycled back to the
brewery’s wastewater-treatment process.

Total electricity generated is about 2 million kilowatt-
hours a year, about 5 percent of the amount used by the
system. H
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Texas. But Kuechenmeister,
whose hospital achieved sig-
nificant savings by doing so,
says many in those states
aren't aware that the price of
electricity goes up and
down just like gasoline
does. Due to the econo-
my, he notes, a lot of
excess generation is
available and that has
driven the cost of elec-
tricity down.

Proactive steps.
Asked to describe inno-
vative energy-manage-
ment strategies used in
their hospitals, organi-
zations indicated they
are seeking savings
through tried-and-true
methods. About 37 per-
cent cited HVAC/air handling
improvements, 24 percent said
lighting system improvements
and 13 percent reported water
heater, steam or heat recovery.

ASHE recently recognized
13 health care facilities that
reduced energy consumption
by 10 percent or more in a
variety of ways, but generally

Tenn.; St. Francis Eastside in
Greenville, S.C.; and 11 Memo-
rial Hermann hospitals in the
Houston area — saved almost
$13 million in energy costs

#

Facility managers and

others are starting to realize

how greater energy

efficiency may help advance

patient care goals.

by closely adhering to Energy
Star guidelines. The winners
of the Energy Efficiency Com-
mitment (E2C) awards — Bap-
tist Hospital in Nashville,
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compared with that of their
baseline years, and achieved
energy savings of 449 million
kBtus, reducing greenhouse-
gas emissions equivalent to
the amount from 17,800 cars.

Leadership is at least as im-
portant as expensive new tech-
nology in the effort to achieve
savings, Woodin says. “No mat-
ter what equipment you have,
you have to have a dogged
person in charge who says
‘We're going to save energy.”

Compiling and coordinat-
ing energy-usage information
is key, too. Catholic Health
Initiatives (CHI) achieved
major utility savings from its
72 hospitals spread over 19
states by engaging a bill-pay-
ing service — the National
Information Solutions Coop-
erative (NISC) — says Dennis
Smith, CHFM, assistant direc-
tor of facilities services for
CHI in Manhattan, Kan.

Relying on NISC and Energy
Star Portfolio Manager enables
it to identify savings opportuni-
ties at hospitals with the high-
est energy costs, he says. NISC
is one of several utility-bill pay
services available.

Helping hospitals’ missions
The quest for greater energy
efficiency is invisible in hospi-
tal mission statements. Those

stated goals are all about pro-
viding exemplary patient care,
promoting wellness and serv-
ing community needs.

Yet, increasingly, facility
managers and others are
starting to realize how
greater energy efficiency
may help hospitals gath-
er the resources to
achieve their patient
care goals. “For a hospi-
tal with a 3 percent
operating margin,” Reed
says, “saving a dollar in
energy is equivalent to
generating $33 in new
revenues.”

And it's not just about
return on investment.
Paul Lipke, senior advis-
er for energy and build-
ings for Reston, Va.-based
Health Care Without Harm,
says more organizations are
using many energy tools —
available at sites like www.
practicegreenhealth.org. They
are even estimating their ener-
gy-related pollutants’ contribu-
tions to such illnesses as asth-
ma and chronic bronchitis and
even to premature death.

In his group’s past dealings
with hospitals and health sys-
tems, he says, they would
rarely mention that energy
efficiency was part of meeting
their mission to communities.
Now, organizations like Cleve-
land Clinic have embedded
energy efficiency and clean
energy into their commitment
to patient care.

“More people are connect-
ing the dots — from energy
efficiency to patient care,
health prevention and commu-
nity well-being,” he says. HFM

Dave Carpenter is a Chicago-based
freelance writer who
frequently covers
health care industry
topics. Suzanna Hopps-
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of data and research
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