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Environmentally-Friendly Building Strategies
Slowly Make Their Way Into Medical Facilities

NEW GUIDELINES HIGHLIGHT THE RELATIONSHIP BETWEEN SUSTAINABLE DESIGN AND HUMAN HEALTH

By Hancy B. Solomon, ALA

irst, do mo harm.” This has been the

motto of the medical profession since

Hippocrates. Yet. over the past few

decaddes, it began o appear as if the pur-
chasing habits, facility operations, and, uhimately,
building design standards of this secior might not
always be consistent with its own professad values.
While practitioners may be providing state-of-thes
arl médical treatment to the sick, some of théir
products, sysems, and structures may be compro-
mising the overall health of thesr patients, sxaff,
and outlying commiunity,

The warning signs came as early as the
19805, when used syringes washed up on Long
Island and New Jersey beaches. Because of fears of
infectious-disecase transmission, medical waste
soori began o be segregated and burmed. But in 1996, the Li5
Ervironmental Protection Agency (EPA ] deemed incineration of medical
witste 10 be the largest coniribuior of dicxin, 3 potent caranogen, info the
environment, The Incinerators. also rebeased mercury, anather serious
threat to public health. In response to the indineration problem. Health
Care Without Harm (www.nobarm.org), a coalition of health-care, envi-
ronmental, and community groups, was formed at this time to work
toward reducing the industry’s environmental impact. Due to stronger
EPA pollution controls, most medical-waste incinerators: have since

Namey B, Salimios, AIA, writes frequerly about archilectural fechmalogy.

CONTINUING EDUCATION

e

‘1_1 m,—‘; Lise the follwing [earming eiectivet he foetl your study
5 = wirile rcadimg thid manti's ARCHITECTURAL RECORDS
= Al Comtimurng Edwiation artiele. To reoetve ceedlfl, e

o b . . :
Lt o pnge 185 v fiodlowr the inatructions, Chthver oppartumi-
Hies o receive Comnmuing Edwucotion credics fim i o acludy the
folerving spansared sectiom: *From Trameducent to Opsquir: Accesieng e
| Usiquie Design Pyamris of Ghats Block,” spamiored by Prétsbeargh Corning,
page 195 and “Coler and Texrure,” wulti-sponsered, page 154,

| LEARNING DBJECTIVES .
Afler reaifing this ariiche, poi should be able o;

1. Dhescritee the chffering resgmiremaents of health-care dad effice buildings
2 Explain the Groen Guideliner for Healhcare Canrtruetion [GGHC),

A, Lint adifiinmel sentegies for mchipvig omviramaenial crvdnts wder GGIIC

For this story and more condinuing education, a5 well as (inks to sousces, white
papirs, and peoducts, ga to wew.architecturairecord.com,

Children's Hospital of Pittaburgh |above), designed locally by the architecture firm Astoring, includes
a warkt garden (bobaw. 1t I8 one of a few health-case faciities in the LS. seeking a high LEED rating.

* not ready to go after the building

ceased apﬂaﬁ[\n, H:r,\pimg. Hur bfgnn o bk 21 gt ways 1o minmize
toxins and waste, In 1598, for example, EPA, in conjunction with the
Amricrican Hospital Association (www.aha.org), began 2 program called
*Haapitals for a Healthy Envinonment” to encourage the phasing out of
mepcury—(rom thermometers b fuorescent mps—in heabth-care facil-
ities by 2005 and the cutting of health-care waste by 50 percent by 2010,
Despite—at perhaps becatise of —these seriows operational md
purchasing concerns and subsequent large-scale indtiatives, "health care is
way behind the curve™ when it comies 1o sustaimable building design,
reparts Carol Antle, director of capital plasning for Northern Calibmia
{iar Kaiser Permanente in Oakland, Califirnia. With its own depariment of
environmental siewardship, Kaiser
has been trying to push the indas- -Fr
Iry's sustainable-design envelope, ]
The reasons for this arc
maiyy. Health-care architeet Robin
Guenther, AlA, of Guenthers
Architects in New York, ciles,
amasng other causes, the size of the
“environmental footprint” Ecing
medical facilities, *Health cane was

until it got those other aspects,
such as medical waste and mer-
cury, in onder,’ she says,

Cost s also critical. In
health care, very few building
projects: are adequately funded
from the start, so there s always
fierce competition for scarce capi-
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1al dollars, There is 4 perception, although not always true, that sus-
tainable strategies cost more up front. The fact that they may save
maoisey over the life of the building doesn’t always sway decsion makers:
“If s a trade-off berween keeping the surgean or the building-opera-
tioms staff happy, the surgeon is going to win. Groen initiatives can be
vulnerable.” explains Guenther,

Medical facilities are also highly regulated, so some hospital
admibnistrators and designens fear that environmental goals will become
anoather Layer of bureaucracy in a complex industry that s already bardened
by muany requirements.

In aclditian, the first version of the most popular rating system
for sustainable design, the LS. Green Building Counal’s {USGEC)
Leadership in Energy & Emvironmental Design (LEED), was tailored to
compmerclal construction, not health-care facilities. But hospitabs, in par-
ticular, differ greatly from standard office buikdings: They run day and
night, seven days a week. They require multiple adjacencies, which tradi-
tionally necesaitates compact fioor plates. They requice habitablle spaces
for procedures that would be adversely affected by natural light. They
have to accommodate large equipment in significant quantities. And they
need more frequent air chanpes and more rigorous cleaning procedures
to prevent the spread of infiction. In ane way or another, these and many
ather health-care-specific conditions affect how well the facility can

e Architectural Beoond i o0

achieve typieal sustainable goals,

There arc signs, however, that all this is beginning 10 change.
Diespite the admitted incongruity, 29 projects have now registered with
LEED in the health-care category {including the Patrick H. Dollard
Discovery Health Center, in Harris, New York, and Washington State
Veterans Home Skilled Nursing Facility, in Retsil, Washington, described
on these pages), as compared to none in 2000 when the rating system
was introduced, and one hospital (Boulder Community Foothills

DESPITE THE ADMITTED INCONGRUITY,
29 PROJECTS HAVE NOW REGISTERED WITH
LEED IN THE HEALTH-CARE CATEGORY.

Hospital, page |84} has already been certified at the silver level, "Overall,
there i an crormous inferest in sustainability within the health-care
industry. And the interest is growing exponentially” ohserves Guenther,

Even more promising is the soon-to-be released Green
Guidelines for Healthcare Construction {GGHC), Developed by a com-
mittoe under the auspices of the American Society for Healthcare
Engineering (ASHE), an affiliate of American Hospital Association, these
guidelines address sustainable criteria specific to health care, Gail Vittor,
codirector of the Center for Maximum Potential Building Systems, in
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Ausiin, Texas, chaired the group of sustalnable and health-care experts
fromm around the country, The organization of the Green Guidelines fol-
Jows very closely that of LEED for New Construction: It is divided into
similar environmental categories, cach of which has a few prerequisites
s a variety of sirategies for credit

But it is a1 the level of the strategies themselves that one begins o
appreciate the differonces. Some of the GGHE [winw.gzhcorg) categories
include scdational prerequisites. For example, “mercury elimination” i
requared in the *Materfals & Resourees™ category aned “ashestos removal or
encapsulation” s necessary in " Exvironmental Chuality” reflecting the fact
that extsting medical facilities have porentially harmful materials that need
10 be either renaoved or contained

All categories have additional strategies: "Connection fo the nat-
ural world,” for example, has been added under “Sastzinable Sites” to
acknowledge the important role nature plays in healing, *Frocess water
efficiency™ has been inseried under “Water Efficiency” to reflect the fact
that hospitals rely on nonpatable water i much lagger quantities than
potable witer within the building itself. "Electronic purchasing and take
back™ has been included under *Materials & Resources” 1o encourage the
recyeling of hardware rather than allow equipment o enter the waste
stream, And the elimination of “asthma triggers, formaldehyde, phihalates,
and nazural rubber laiex” has been added as one of the credits for “low-

Sasant oo
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ermifting materials® within “Environmental Quality” highlighting the sen-
sitivity health care has to people with compromised immune systems,

Amd somse credits have been adjusted to more accurarely reflect
the realities of health care, For examiple, in “Energy & Atmaosphere,” GGHC
gives credit for supplying | percent, 2 percent, or 5 percent of the total
ERETRY consamed with repewable sources, rather than the 5 percend, 10
percent, or 20 percent mindmums stipulated by LEED, becawse health-care
buibdings are so ensrgy-intensive. The Green Guidelines has abo expanded
the detailed descriptions of the credits, Most striking is the insertion of
“Health lssues,” which eonphastees the strong connections among ecolog:
ical health, huiman health, and the butll environment.

A voluntary, sell-certifying system, GGHC could never serve the
same rale as does the LEEDY system of third-party certibcation. But its
health-based approach adds & rich Liyer of informarion o the original
LEED struciure. “We wanted 1o be explicit that all of thise steategics have
health implications,” explatns Vinore “Ir's a product that puis human
healih front and center” In doing so, ASHE believes the health-care indus-
try will be even more molivatad 1o provide high-performance healing
environments 1o complement its high-performance medicine. Pernaps
egually imporiant; such an emphasis on the health-based benefits of ses-
tainalde solutions: promises to sdvance the entire sustainable-design
movement in all sectors of constructom.
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Boulder Community Foothlils Hospital, Boulder, Calorado

oulder dysociates |nbonn] nnd athar for the axkting 49-asre
andd 0 Archrncture somiarid feghons, Filty.  Eresafield site (bolkw

minknized the smount  five porcost of all beft) emphasized ¢ar-

of wates nended for buliding mataiials wers  pooling. thus foducing
exterior use, in Large mnaufactured tocally,  paving o 75 parcent of
part by specilying of which mose thanhall  the parking Scos ned-

plantings that ars worgnlto harvaatod  mlly required [baolow

native in Colormso lacaly. A mastor plan gL

Last sprang, spurmed on by the groundwork alncady laid by the
draft version of the Green Guidelines, USGBC establithad a commiitee,
also chaired by Vittori, 1o develop & LEED Application Guide for
Healthcare, GGHC will be a reference document in this progess,
According to USGRE, this guide will be available by nese summr

Thermal comfort

When the Washington State Department of Veterans Affairs first
approached Seattbe-based NBBJ regarding a replacement skilled nurdng
Bacility on its existing campus in Retsfl, Wishington, the agency wasni
focusesd on sustainable design. The department simply wanted a high-
quality structure that would provide the best care. To this end. the cliens
and architecture firm undertook strategic planning sessions with current
residents 1o elicit whar they seally needed. The overarching themes that
emerged were dignity, privacy, and a grester sense of conteal over their
lives. " They wanted to be abie 10 make individual chotces, such as operat-
ing windows.” cxplaing NRB] project manager Elizabeth Lacks, They didn't
want .||:-u:-|:|d|||||n|ng, a5 it meate thiem feel cold

13
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30, when the destgn teamy began to asess site conditions, the
conicept of natural cooling logically arvse, After all, the campus is locaied
10 ik climate atop a bluff next to Sinclair Inbet. Breczss coming acmoss
the water assure a constant flow of cool air all year round. What better way
to give the nesidents mone cantrod over their environment and a connec:
tiom o the outsbde world then by alloving them to tap into this natiral
resouree &8 they saw fit?

There was, however, one glitche AU health-care facilitics in the
cate of Washington must meet the Washington Adminisirative Code
(WAL 388-57), which references ASHRAE 55. This standard requires
mechanical cooling—regardless of microclimate—and stipalates thatall
patient areas must nod exceed 75 degrees for ¥7.5 percent of the year,
Althotigh ASHRAE is now working on a standard for natural ventilation,
atpd LEEEY has a uch different understanding of the acceptable range of
thermal comion, the designers had 1o work with the code as it now stingds,

WEB] acoepted the dual challenge of first meeting the 1empera-
ture requirernents—which far exceed |EED standards—with passive-slap
strategies and then demonsrating that such a solution satisfied the inten
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Patrick H. Dollard Discovery Hoalth Centar, Horris, Now York

GuenthedS Architects  product wosild parform  Bullding uses about 25
Incorparatod masy on radiant slabs. The plfeani lpss enevgy
sustainablo siraiegies,  ground-source heat: than doos o siandard
including testing pump sysiom wos the  Tecility of this type,
nonchicfinted plastie  only snergy-meduction  remuiling in srvings of
fisor Hlad i Anothes strategy that had & spproximately S18.000
bullding 18 detssmine  mensurable offecton B0 520,000 per year
aboad of timo how the  tha averall cost. Tha dlagranss, right].
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of the health-care code, Both the design and the final proof relied heavily
o comnpiter modeling of thermal conditions

The facility consasts of eight residential wings, one administra-
tive wing, and a two-story connecting spine conlaining various
communal functions. Cooling throughout the facility depends on the
careful archestration of various chements, including concrete structural
syslems for thermal mass, generous floor-to-ceiling heights, well-con-
ceived window designs and placements, high-performance glazing. and
appropriate shading devices.

The team dad not eschew all mechanical systems: The bullding.

for n;,unl-ll‘.c-, is heated with a two-pipe hydronic baseboard sytem afid

has a minimal ducted mechanical ventilation system (o mee? basic health
standards, Feeding building geometries, solar angles, 2ctual daily rem-
peratures, and other data inte 2 thermal modeling program, the
michanical engineers painstakingly demonstrated, room-by-roem, that
the temperatare would not exceed the WAL threshold. Both the client
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and design team clearly had faith in their sirategics, as the construction:
docurnent phase was % percent complete, carly site work had begun, and
kv components were being bid out when the nataral ventilation exemp-
tion was finally granted by the Washingron Depariment of Social and
Health Services,

According to Carl B Tully, ALA, senifor associate at KBB], the
adiditional up-front costs associated with the design and construction af
this passive cooling system are partly offset by the reduction in mechanical
equipment. He estimates that the remaining costs will be paid back by
operational savings in eight o 10 years. Scheduled for completion in
Jaruary 2005, the 170,000-square-foot, 240-bed shilled nursing facility is
aiming for LEED certification at the silver level

Treading lightly on the land

The Boubder Community Foathills Haspital is s new medical center for
women and children on the outskirts of Boulder, Colorado, The faaliey,
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Al thee Discovary Health Cented, rairwater flows into a tnough (above), which Is
Lt an brrigation aystem and & holding tank for the fire-suppression systom,

which currently inchedes a 154,000-square-fou, 60-bed hospital and a
67,000-square-foor outpatient-services building, opened its doors in
September 2003, The first hospital 1o receive LEED certification, it was
awarded a glver rating by the U3, Green Building Council in December
2003 and received an honorable mention in the 2004 ASHEATA Vista
Sustaimable Building Awards program.

The board af directors of Boulder Community Hospital, which
has been centrally located in the city for decadis but began capanding in
e 1980s with sateflite camypizses to serve an ever-goowing suburban pop-
ulation, knew they wanted a green building when they hired the design
tea. City government and a few local organizations had already umder-
tuken environmentally-friendly constriection programs, and the hogpital
admimisrators fedt that they should, 100, Oz Architectire handled the core
and shell of the bullding, while Boulder Assodiates was respansshle for the
medical architecture, Both firms are based in Boulder.

Although the 49-acre site wis a greenfield—"it was the only
property still available in Boulder that eould accommodate such a faciliy”
explains Kristi Ennis, ALA. sustainable design director at Boulder
Associates—the client pursued many other sustainable site strategses,
including designating 32 acres of the campus as permanent open space.

Alternative transportation was emphasized. “The regional
transit system is quite good,” explains Ennis, "and the clienit already par-
ticipated in its annual bus-pass program, which allows all employees 1o
ride free at any time.” The hospital invested in the construction and main-
tenance of a new bus stop, which the city's transit department initiatly
disirrissed a3 unnecessary bat soon toak aver its upkeep when it became
evident that the shelter was well used, The designers also encouraged
emplovees 1o share rides by designating parking spaces for car poaols, and
to cither bike or walk by installing bike racks, showers, and changing facil-
ithes, Such strategics, in addition to the hospital’s current parking practices

10 Archoberfand] Reravd 0884
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ai jis dovntown campus, comvineesd the city to grant a deferred parking
waiver at the now campis. This meant that the hospital only had to pave
75 percent of the parking arca normally seguired, lthough it also had 1o
set asiide sufhicient space tor the additional parkiig in case it is ever needed
in the future,

I erms of material selection, the architects aimed for multiple
environmental goals. With the exception of mechanical and electrical
COITL OIS, 55 percent ot all hl.'.il-lfiﬂﬁ materials were manalsctured
kacally, of which mare than half were also harvested locally. In terms of
materiali with either posteonsumer or postindustrial recyeled content, the
architects significantly exceeded the amount suggested by LEED, And,
although admitcdly a dhallenge, they were able po identily low- VOC and
formaldetipde-free products that alio satisfied standard hospital reguire-
ments, sich as high durability and easy deaning.

The desdgn team minimized the amoant of water ieeded for
exterior wee, in large part by specifying plantings that are native 1o
Coloradn and other semiarid regions. As a result, the lindscape design s
expected to consume 50 percent less water than is typical of such cam-
puses in the state,

Redwction of potable-water usage on the inferior was mave chal-
lenging, a common problem in health-care emvironments. Ennis explains
that some alternatve technabogies, such as composting foibets, just do not
seern appropriate for this bulding type. And in some gtuations, the staff
can't accept certain limitations. The postpartum nurses, for example, did
nob want an ehectric eve controlling a faucet where they were going to
baihe newhorns becanse they needed full control of wazer quantity and
temperatune. The desbgn team did install waterbes orinabs amd dectric-cye
faucets in the public-tofet rooms, but they couldn’ achicve LEED'S
recommensdation of af least a 20 pereent reduction in overall inferior
ptable-water nae in comparson 1o levels stipulsled by the 1992 Energy
Podicy Act. Ennis adds that state Lows governing water rights in Colarado
madz that goal even mare difficuls to meet i this particular project.

A highly efficient central utility plant was built not just for the
vew hospital and outpatient building but also for additional development
planned for the campus. Variable speed pumps and variable frequency

REDUCTION OF POTABLE-WATER USAGE
ON THE INTERIOR WAS MORE
CHALLENGING, A COMMON PROBLEM
IN HEALTH-CARE ENVIRONMENTS.

drives ‘ensure- that encrgy tecdéd 1o operate the heating and cooling
systems are a function of actual demand, Mary other energy-clliclent
components—from roof overhangs 16 occupancy sensdr—wese alio
incorporated, And the building was fully commdssioned by a thisd-party
agent 1o asare that all systerns were runziing as intended. Based an cal-
sulations by DOE-2 software, the progect wses 27.6 percent less energy
than a building compliant with ASHRAE 90,]-] 9949,

Health and the health-care anvironmant

Establashed in 1948, the Center for Discovery is 2 nod-for-profit health-
care agency serving children and adults with severe and mulifple
disabilities. 1t provides a holistic range of therapies and educational
appurtunities o this population o bwo adjscent residential campses
near the Catakill Mountain in upstate New York, About 220 children and
odubts live on-site, another 60 adults five in nearby community residenices
run by the center, and about 500 people from the greater community take
advantage of its day programs and services.



BUILDING SCIENCE

Yet until recently, the center lacked o centralized clinic that
coltld addsess all primary medical needs, Basle services were scattered
weross its propertics, and many routine disgnostic and treatment pro-
cedorés conld only be obtained off-site. Transporting disabled
residents—many of whom are confmed to wheelchairs—as fir awav 2
Manhattan was inconvenient for the staff and stressful for the patients,

So, in 2000, Executive Director Park H. Dollard enjgaged
Guenther3 Architects of New York in the design of an on-site ambulatory
clinic. He didn't requiest a green building, but health-care architect Robin
Guenther, ALA, who had been researching healthy materials for years and
had recently been explosing geothermal heating systems, inguired if the
center would condder alwernative energy. The existing buildings ran off
oll, but, says Guenther, “it was a year when cveryone thought that ofl
prices were going to skyrocket,” Needless to say, the client was intrigued.
“Sowe started with energy, explains Guenther.

Incrementally, the design teams began raising other environ-
mrifal goals—from nontoxic materials o water-cfficiency, It wasn't long
befiore the executive director recognized that sustainable design was con
sistent with the organization’s core values, The center had bong believed
that the environment contributed o the healih of its patients, explains
Guenther, but " the adminisirators had never really put it all wgether untl
thee design of this building.” With this new realization, the executive direc-
tor decided that the proposed clinic shoubd register with LEEI, thus
becoming the first health-care project ever to doso

I health care, however, the dient Is not the anly ane who has o
be comvinced: The devigns for Discovery Health Center had w be

reviewed by how York Sate's Depariment of Health to ensure that the
faciliry would meet the mare stringent life-safety codes required for med-
ical facilities and 10 recetve approval for the et of construction, which is
governed in large part by reimbursement rates within the state.
According to Guenther, the Department of Health was con-
cerned about establishing o statewide precedent for construction cos
premiums for green features, so it undertook a rigerous inancial review,
The departmen? inftially rejected the idea of 2 geothermal system, despiie
thse fact that it would pay for itself in 10 112 years, because the technel-

Fogy would increase the total cost by almost 2 percent. Formumately, New

York State Energy Research and Development Authority offered o grant
theat reduced the prenmiiem to less than | percent, therehy shortening the
pavback period 1o 2 standard 3-10-3-year time frame.

The ground-source heat-pump system was the only energy-
reduction strafegy that had & measurable effect on the overall cost of
comairuction. Encrgy savings were also achieved through a highly msu
lated building envelope, solar shading and daylighting techniques, and
high-efficicncy motors, fxiures, and lighting controls, The building uses
abssut 25 percent less cnergy than does a standard facility of this type,
resulting in operational savings of approximately $18,000 to 520,000 per
¥ear at CUrTENt eneTgy costs,

The 28,000-square-foor Patrick H. Dallard Discovery Health
Center opened in April 2003, That same year, it became the first recipient
of the Vista Sustaimable Building Awand, a program run by ASHE in con-
junction with ALAs Academy of Architecture for Health, The firm s
currently seeking LEED certification. m
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