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Bridging the gap between sustainability and evidence-based design

Presentation Qutline

= Sustainable Health Facility Design & Evidence-Based
Health Facility Design

» The Sustainability / Evidence-Based Design Gap

= Sustainability / EBD Materials Analysis




= SITE: Sensitive Site Design

= WATER: Landscape, Storm & Domestic H*O

= ENERGY: Reduce Energy Consumption /
Carbon Footprint

» MATERIALS: Responsible Selection of
Appropriate Materials & Finishes

= ENVIRONMENTAL QUALITY:
Indoor / Outdoor Air Quality, etc.

GREEN GUIDE

for Health Care™

Best Practices for Creating High Performance Healing Environments™



Sustainable Health Facility Design
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Patient-centered care

Effective & equitable care

delivery
Avoidance of waste
Safety

(patients & caregivers)

PROY

Fewer delays; less waiting
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SOME 15 NOT A NUNBEN, SOON 15 NOT A TIME.
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Acuity adaptable Ceiling lifts in
patient rooms

patient rooms
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EBD is More Than Just a Sub-set of Sustainability
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ENERGY
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to every patient cace unit. The
work stations with accessible
views should be among the best
patals, and the intesior will be
006 fresh air.

MATERIALS

his is the first hospital to incorporate Cradke to-Cradke
protocols to promote human and ecological health
hrough matedials and products. At a minirum, all patient
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The Sustainability / EBD gap
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Are Sustainability + EBD Considered Together?

nding the nAgapo

Do water conservation solutions
compromise incentives to promote
hand-washing?

Does the use of HEPA filters negate
energy inefficiently?

Are principles of Sustainability and
EBD valued equally?

Are they considered in unison?
What are the best examples of HC

projects driven by Sustainability and
EBD?

Research facilitated by Mardelle Shepley,
Texas A & M University

eco-effective A—
designé&evidence-based |

\

. fointegration
- \‘ 9

BSA & AIA COF Upjohn Grant

— % removing barriers

“9
abstract

HSHENTALLEN



EED Facility
@ EBD Facility
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BSA / AIA-COF Research Grant Findings

Pilot Study Anecdotal Findings:

- HOSPITAL
20% of EBD facility leaders BENCHMARKS

ignored sustainable strategies due
to perceived conflicts with EBD

25% of sustainable facility leaders
ignored EBD strategies due to
perceived conflicts with sustainability

In 50% of cases, sustainability & EBD
were seen as supporting each other

In 10% of cases, sustainability & EBD
were seen a challenging each other

40% of facility executives saw no
relationship between sustainability
& EBD




BSA / AIA-COF Research Grant Findings

Perceived conflicts & synergies between sustainability and EBD

B Problematic

Noimpact

W Supportive




Flight Ready Checklist: Integrating Best Practices into Project Design

Flight Reody Checklist of Best Practices

Phase: ANSHEN+A
Project Name: Project Number:
Does propect provide the following? i not, do not proceed to nest design phase w/out a clear strategy

R . Dikty of patents
Daylight & interior e D Dbi-door access (roilet)
Patient privacy s __ D Dol-door access (treatment)
Artwork strategy ) . D Grab bar: bed-to-tollet
Operable windows ¥ D Ceiling Ifts (patient rrm)
On-stage / off-stage = __ O Ceiling lifts (treatment)
Noise reduction D Non-toxic matecials
Short travel distances 4 . D ACRMR! safety
External views > D mnterview Radiation Physicist
Patient choices : = O Interview Chief Safety Officer
Conmvenent parking D Angn design w/ safety policies

DoooooDonooocys

prvete patient s

Low- distraction meds rooms D Convenient sinks and gel
Convenient comult spaces DO Robust air and ventilation
Ughting design strategy D HEPA filtration strategy

O Communications syst. stralegy D Interview Infect. Control staff
0 Materials selection strategy

oooog

+
R o rale Bow (pls, stalf miris) ) = —— = aternal expanuon strategy
N O Separate flow (P/OP) D internal conversion strategy
Y Separate flow of (adult/child) o D Excess capacity of bldg systems
Nursng umit configuration strategy D Adequate fir-to- fir hesght
Remote support strategy ) O Column bay spacing strategy
Vertical transport analysis __ D Modular prog/planning
- Adequate parking by type i D Bidg systs zoning: horiz

Supply iventory strategy __ D Bidg systs 20ning: vert

Best practice dgsf & bgsf mult D Acuity convertible rms
Best practice dept program allocations D Handed patient rma

Best practice fir- to-fir 0O Integrated nterventional
15t cost/Nfe oycle strategy Oexy

Phidanthropy strategy _ O Other

RESEARCH PRIORITIES FOR INVESTIGATING THE IMPALT OF DESIGN ON OUTCOMES:

Y

BUILDING A SAFER HEALTH SYSTEM




Flexibility — Best Pract

Infection

EBD Concepts

Operational Effi.

Med Errors

Staff Experience

Sustainability / EBD Matrix
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Environmental Quality
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Humanizing the Deep Floor Plate
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Humanizing the Deep Floor Plate
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Materials Analysis at UCSF Medical Center
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Strategy: Maximize ecological, economic and social values through design
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UCSF COMPARED TO LEED RATING SYSTEM

CAREGIVER EFFECTIVENESS
COMMUNITY RELATIONSHIPS

OPERATIONAL SAVINGS

PATIENT WELL-BEING

VALUE

STRATEGIES




N\MBDC =

MBDC*

evaluated chemical ingredients for cradletocradle

human health and ecological health
based on publicly available information

¥




Priority Criteria Additional Criteria
o Carcinogenicity* e Acute Toxicity
e Disruption of Endocrine ¢ Chronic Toxicity
System* e Irritation of Skin/
e Mutagenicity* Mucous Membranes
* Reproductive Toxicity* e Sensitization
« Teratogenicity* e Other (e.g., skin
penetration potential;
flammability)

* Known or suspected in humans
and/or animals



« Aquatic toxicity

* Fish toxicity

e Daphnia toxicity

« Algae toxicity
» Bioaccumulation (BCF, log Kow)
« Climatic Relevance/Ozone Depletion Potential
« Content of Halogenated Organic Compounds
* Persistence/Biodegradation
 Toxic Heavy Metal Content

o Other (e.g., Water Danger Score; Toxicity to Soll
Organisms)



Toxins: Materials and Design Chemistry

AVAILABLE MATERIALS

SONIIED

FILTERING CRITERIA

PERFORMANCE CARCINOGENICITY
ENDRORCINE DISRUPTION

HUMAN HEALTH MUTAGENICITY
TERATOGENICITY

ECOLOGICAL HEALTH / \_ REPRODUCTIVE TOXICITY
NUTRIENT /
POTENT] ‘ [ FISHTOXICITY.

\  RECYCLED/RENEWABLE DAPHNIA TOXICITY
CONTENT ALGAE TOXICITY

PERSISTENCE / BIODEGRADATION
EMBODIED \_ BIOACCUMULATION
ENERGY

ACCEPTABLE MATERIALS (<10%)




15 common building materials reviewed by MBDC* and ranked per risk

Little to no risk

Low to moderate risk

righ hazard anc risk

—



Patient Room and Exam Room Focus




Impact of materials: composition of the room

senses surface material

breathe
smell
see
touch
hear

® SUBSTRATES

0 ® 23% CEILINGS

® O O® ® 3% WALLSANDPAINT
OO0 O® ® 35 wnoows

o000 MILLWORK/TRIM
o000 Cleaning
o000 Beds

2 ‘ . Linens
09000 Equipment

®0O®O® ® 0% DOORS
®0O® ® 3% FLOORS




Specifications Review:

ADHESIVES

NoO aghesives when possibie, No
VOC and water-based

Solvents, polychloroprene

COMPOSITE
MATERIALS

evaluating products

Stwone (with low/no radon
eMiSSIons), glass or aluminum
embedded in resin (see kst of
preferred plastics above) with no
halogenated or heavy metals
colorants

Resins with material
embedded that cannot be
removed by melting
thermoset resin composites

Resins of other materials
containing halogenated or
heavy metal colorants, PET
catalyzed with antimony
trioxicle

FABRICS

ANSHEN*ALLEN
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Wool, Organic cotton. Nylon

Polypropylene, Polyethylene, TPO,

Antimony-free Polv W/PET,
siane antimicr’
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Phosphate-based flame-
retardants

Chioroprene, neoprone
antimony-catalyzed polyester,
halogenated dye stuffs
brominated flame-retardants
fluorinated finishes (Tefon®)

-~
S\

?

Polyurethane or soy foam
with optimized chemistry

HCFC blowing agents,
brominated fame-retardants

Epoxy resin binders

Heavy metal colorants

Halogenated addtives and
finishes

<
L)
v

Alioys with residual lead,
hexavalent chromium
cadmium, and mercury (testing
may be required

o SUSTAINADYy Qrown (PLA)
ermoplastic Olefin (TPO),
Folypropylene Polyethylene
(HDPE, LDPE), Antimony-free
Polyester (PET, PETG), Nylon 6
Nylon 6.6, acrylic with low resdual
methy! methacrylate

Thermoplastic Polyurethane
(TPU), Polystyrene and
ABS with residual styrene
monomer <1000 ppm (such
as Dow Magnum)
Polycarbonate with
optimized chemistry

Polystyrene and ABS wih high
residual styrene monomer
PVC (2er0 tolerance),
halogenated or heavy metal
colorants

POWDER COAT
PAINTS

er————

Powder coat paints with optimized
chemistry Powder coat is
praferable to wet paints

Halogenated colorants,
fluorinated texturing agents
(such as FTFE)

RUBBER

No preferred rubber due ©
recyclabdity issues

Latex/MNatural rubber (which
can be senstizing)
Styrene-butadiene rubber
(SER), EPDM rubber

Halogenated additives, toxic
heavy metal contamination

WET PAINTS &
STAINS

(Powder coat paints are preferable
10 wet paints If applicable ) No
VOC and water-based

Toxic organic solvents,
halogenated pigments, heavy
metais

WwOooD

FSC certified, rapidly renewable
species (Including corkd bamboo)

FSC certified slow-growing
hardwoods

Engangered species
Halogenated addtives and
firishes

WOOD BINDER

Polymeric Methylene Dipheny!
Disocyanate (pMDI), Polyvinyl
Acetate (FVA)

Phenol formaidehyde,
Melamine formaldehyde

Urea formaldehyde




Calnt

Low VOC paints are a step in the right direction
from a human health perspective. VOCs are
the most common exposure hazards, but the
pigments themselves may contain toxic heavy

metals and/or halogenated organic
molecules.

Hence, even low VOC paint needs to be
evaluated for its effects on human health.




Cearrsimie 1le

Ceramic tile is typically considered to have low
toxicity.
However, sealers can contain VOCs and other
toxic ingredients.

Pigments need to be examined for the presence

of toxic heavy metals.



AN UTTITETUBEY

Aluminum has shown neurotoxic potential at
high exposure doses in humans, but this is
not a relevant hazard in a roofing or siding

application.




Toxins: Materials and Design Chemistry

" GREAT NEWS!

This Area Contains
Only Products
The State of California
Considers to Be
Extremely Beneficial
to Your Health

California Health and Safety
Code Section 25269.7 .




Questions?

I said heel, not heal. Bad dog. Bad deg.




