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ACHE

Y HEAPY

REHAB,

RENOVATE,
OR REPLACE

Ab

Building the hospital of tomorrow.

SUSTAINABILITY
IN HEALTHCARE

' New York City
* Architecture
Biennial

HELLUNTT + NeoCon
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L SUMMIT

BETTER
HOUSING:

Equitable Decarbonization
through Collaboration

BUILDINGS
AS MEDICINE:

Enviro

ANGELA
MAZZI

FAIA, FACHA, EDAC

£ . International
Greenbuﬂd | Conference+Expo

NOVEMBER 1-3, 2022 | MOSCONE CENTER | SAN FRANCISCO

| b urah: Modul
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IN ALL DESIGN AR T . AN Danielle Crumrine | Tree Pittsburgh

Matt Plecity | GBBN
CONFERENCE 2022 Tiffany Broyles Yost | GBBN
Get More from your Corridors:
Balancing Patient Care & Staff Respite in the MICU

Increasingly, students are asking,

“HOW SUSTAINABLE
IS YOUR INSTITUTION?”
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Repurposing
older buildings  OCTOBER 6, 2022

can pOSitiOﬂ arts BROYLES YOST, CONI, & MAZZI TO PRESENT, “IMPROVING HEALTHCARE
organizations RESILIENCE THROUGH AN EQUITY FOCUSED FRAMEWORK” AT THE AIA/ACSA
INTERSECTIONS RESEARCH CONFERENCE: RESILIENT FUTURES







| |
B u I ld I n gs Global CO, Emissions by Sector

Other
6%

generate nearly g ..
407% of annual = A5 )

global GHG V.-
gemi ssSions. e

Building
Materials &

Source:
Global Alliance for Buildings and Constrection.
2015 GLOBAL STATUS REPORT.



What determines
health?

Social & Physical
Environment

‘ Medical Care

Lifestyle &
Behaviors

Genes & Biology

g www.cdc.gov/nchhstp/socialdeterminants/fag.html
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Design all Net Zero

Energy buildings by

Carbon by 2050.

CINCINNATI Reduce our office

building energy use,
2 03 @ water consumption,
and transportation

DISTRIC T commuting emissions
50% by 2030.



WORLD SUSTAINABLE
GREEN DEVELOPMENT
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S .aqstain:l.ﬂre: 3 Green buildings
g;m G produce fewer Green buildings
i design can spur ; ' building green
Green buildings inno?falion &p combat climate save water et s
g WSIIheing Building green climate resilient FUEL POVER] ?EIP tto protect partnerships
infrastructure infrastructure orests
creates jobs & |
boosts the
economy
A4 SUSTAINABLE Of CLIMATE LIFE PARTNERSHIPS
GOODHEALTH DECENT WORK AND INDUSTRY, INNOVATION SUSTAINABLE CITIES RESPONSIBLE
AND WELL-BEING ECONOMIC GROWTH ANDINFRASTRUCTURE 1 AND COMMUNITIES 12 CONSUMPTION 1 ACTION 15 ON LAND 17 FORTHE GOALS
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We need to
shift from a
linear to a
circular

economy.

Linear Economy

take ——» make —— > dispose

©
OO

Technical + Biological Nutrients mixed up
Energy From Finite Resources

Circular Economy

g N

Living Systems
Energy From Renewable Resources



HOW TO GET STARTED

Held focus group meetings in every office
Capitalized on existing tools

Wrote a Sustainability Action Plan
Formed a Sustainability Action Network

Started gathering data

AlA 2030 Commitment

08.2020




SUSTAINABILITY ACTION NETWORK




Tree Pitts

GOALS

A Design Process that connects environmental metrics
and design at a project’s earliest stages through all
phases of development.

Metrics that help us evaluate design strategies and
inform decision making by revealing the impact design
has on building performance, focused primarily on
carbon emissions and occupant wellbeing.

Community Engagement through an active voice for
sustainability, resilience, and inclusion.

Training and Education to further expertise, support
professional development, and share lessons learned.

Firm Operations that reflect our commitment to
sustainable design and resilience through environmental
stewardship, staff wellbeing, and social justice.




DESIGN PROCESS

Integrate Principles

“How does this project contribute to creating a
walkable, human-scaled community inside and
outside the property lines?”

Establish Goals

* Reduce pEUI by 50%
» Capture 75% of stormwater runoff

* Provide daylight to 90% of occupied spaces
 LEED Platinum

Model Performance

Use Cove.tool to for climate analysis, daylight and

glare simulations, and energy modeling during
Concept, Schematic Design, and Design
Development

s
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WOOW
Memorial Building

LEED Metrics @

45% spa

Analysis Type
Shadow COvID sDA

ASE Radiation

Floors
Select All

@ Level 1 (-0.00 ft) sDA: 21%
@ Level 2 (26.09 ft) SDA: 89%

(
@ Level 3 (26.09 ft) sDA: 73%
@ Level 4 (42.09 ft) sDA: 81%
[/
% Element Selection
\ -
Legend
<4Never Daylit ’E Mostly Daylit »
.10% 80% 50%  70% 5036.
=
lL Settings
Grid Size (ft)
6
Glass Transmittance
0.65

Rotation Angle (°)



The American
Institute
of Architects

FRAMEWORK FOR DESIGN EXCELLENCE

INSPIRING SUSTAINABLE, RESILIENT, AND INCLUSIVE DESIGN

=

Design for Integration Design for Equitable Design for Ecosystems
Communities

o

Design for Energy Design for Well-being Design for Resources

s




METRICS

Inventory Projects

Know your predicted Energy Use
Intensity (pEUI)/Lighting Power
Density (LPD]

Establish Road Map

Use AlA Design Data Exchange
(DDx) and Cove.tool to develop
incremental pEUIl targets

54 projects and 4,000,502.12 GSF included in analysis.

Up from 11 in 2020!

Interior-only projects: 15 projects and 1,183,404.82 GSF included in analysis.
Whole-Building projects: 39 projects and 2,817,097.3 GSF included in analysis.

% Predicted EUI Reduction

1o Better than code but
not better than

80

80
40

20

Energy Model (% GSF of Projects)

39.78%

60.22%

. 60.2% Modeled 39.8% Not modeled

Total Energy Modeled GSF: 1,696,471.2

average AlA 2030 A\
firms or meeting
target.

GSF Values
lotal = 2,817,097.3
Meeting target =0
% Meeting target = 0.00%
100
80
&0
40
20
0

% Predicted LPD Reduction

lotal =

1183 4

Surpassing goals

GSF Values




COMMUNITY ENGAGEMENT

Broadcast Commitment

Use Design Expedition and DIS to
demonstrate our approach to
sustainability, resilience, and o .‘
inclusion < o | _—
Collaborate for Innovation T —
Partner with like-minded '
consultants or non-profits to
address local sustainability issue

Engage Organizations

Encourage staff to volunteer for
sustainability organizations and
civic task forces that advance
high-performance buildings

s



TRAINING & EDUCATION

Advocate Internally

Host regular training and
educational workshops.

l

Connect Teams

Create a sustainable materials
library

Support Accreditations

Encourage staff to obtain green SPACIAL <Never Daylit  [REE® Mostly Dayit>
building accreditations (LEED DAYLIGHT 10%  30% 50% 70%  90%
GA/AP, Fitwel Ambassador, WELL

AP, Certified Passive House AUTONOMY ) g S

Designer, etc.) r_.;j

334"
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FIRM OPERATIONS

Minimize Waste

Perform a waste audit

Reduce Carbon Emissions r.‘

Track carbon footprint for 2021 P - \ d e

..-'j lf — "'/.j ~
{

Focus on Staff Wellbeing

Integrate and improve health and
wellness initiatives

Support Social Equity

Input via sustainability lens

s




SAN INITIATIVES

SAN DESIGN
STRATEGIC EXCELLENCE
LEADERSHIP

DISCUSSION EMBODIED
FORUMS CARBON
PLAN

@) th

PROJECT HEALTH PASSIVE CARBON
MANAGER CARE HOUSE EMISSIONS
TOOLKIT APPROACH INITIATIVE FOOTPRINT

® s 2§

INTERIOR BUILDING GBBN GREEN FOR
DESIGN FOR PERFORMANCE BUILDING GREEN

CLIMATE ANALYSIS & WELL-BEING

CHANGE VISUALIZATION



INTERNAL

EXTERNAL

PROJECT ROADMAP

Pre-design
Preparation

Design
Excellence
Kickoff

SCHEMATIC

Design Owner’s

Kickoff Project
Requirements

Building Performance Analysis

QAQC
Review

Certification
Submission

CONSTRUCTION

CONST. DOC.

Post

Certification
Submission

Occupancy
Evaluation
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TREE 1 PITTSBURGH

Mission Vision

Tree Pittsburgh is an environmental non-profit organization dedicated to Our vision is to create a healthy urban forest for all by inspiring and engag-
enhancing community vitality by restoring and protecting the urban forest ing people to maintain, plant, and protect trees. We believe that all people
through tree planting and care, education, and advocacy. have the right to benefit from the many health, environmental, and social

benefits that trees provide. A greener city will create more vital communities
for generations to come.

Tree Care

Schedule a mulching party or pruning work-
ind you through our course shop In your neighberheod.

fferings. & oy
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DESIGN DRIVERS: COST & PERFORMANCE

RAIN BARRELS RAIN BARRELS

g |

COMMUNITY PORCH

ENTRY RAMP FROM PARKING MAIN ENTRY






DESIGN DRIVERS:
PROGRAM

SERVICE COMMUNITY
TERRACE

NURSERY SOLAR ARRAY RAIN BARRELS PARKING

s
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DESIGN DRIVER: SOLAR ENERGY 7

R38walls & _
R50 roof

100% Electricity
generated by 60kw
PV array

Triple glazed
windows

Optimized solar
orientation &
shading

MEIRTH MOCULE
J2IMT LINE
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DESIGN DRIVER: WATER MANAGEMENT

Water Collection for
Irrigation and for tie-in to
grey water reuse

FTERENY N

A [ -

\ Low Flow & Waterless

Fixtures

Surface Drainage Flow
Under Building

100% of Roof Water
Collected for Irrigation




DESIGN DRIVER: PRE-FABRICATED & MODULAR

ROOF/FLOOR MATERIAL

WALL MATERIAL

SIPS (GTRUCTURALLY INSULATED) PAMNELS
THICKNESS: 127

= 60 kw SOLAR ARRAY

. TYPICAL 12" MODULE

"~ RAIN BARRELS

PRE-FABRICATED SYSTEM
INTERIOR

® GYPSUM BOARD

® BATT INSULATION
27K4 7 STAGGERED STUDS
PLYWOIOD
VAPOIR BARRIER
RIGID INSULATICHN
TREATED FURRING STRIP

® CFRC PAMNEL
EXTERIOR

THICKMESS: 117

o | —— ENTRY RAMP FROM PARKING




DESIGN DRIVERS: WASTE
REDUCTION & llAULITY
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Actual Net Usage

: NET ZERO ENERGY

PERFORMANCE

1/2022

8000

7000
6000
5000
4000

Net Postive

3000

2000

1000

Net Zero

1000
2000
3000

4000

5000
6000

Net Negative

7000

6/2022

3/2022 4/2022 5/2022

2/2022

12/2021

7/2021 8/2021 9/2021 10/2021 11/2021

6/2021



PERFORMANCE: NET ZERO ENERGY

Total kWh Avg Daily # of Avg Daily
Period Usage  kWh Usage Days Temp (F)

Current Month -4253 0 30 61

Last Month -4018 0 32 66
Same Month Last Year -3047 0 30 74
KWh:
10000,
8000 |
6000 |
4000,
2000 |
0
-2000 |
-4000 |
-6000"

Jul Aug Sep Ocl Nov Dec Jan Feb Mar Apr May Jun

-

Last Year









600D DESIGN

SUSTAINABLE DESIGN



600D DEVELOPMENT

EQUITABLE DEVELOPMENT



DESIGN DRIVER: CITY & COMMUNITY PLANS
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START WITH THE DESIRED OUTCOME

Owner’s Project requirements

* community

* energy

* Indoor air quality

* Indoor environmental quality
* landscaping

* materials

« operations & maintenance

* waste

* water

* transportation

e T S P

MEASUREMENT anD VERIFICATION

AUROS GROUP
OWNER’S PROJECT REQUIREMENTS
FIFTH AND DINWIDDIE, WEST SITE

Fion and Dirwicktie Dewsiopment, LLC

Filih and Dinwride Weat, Pittsburgh, Penasyhvania
182000 Square Foet

MuttiFamily, Retsd

§38 minon

55 KBtuistiyr
Detrck Tllman
Crag Stewonson

Targets & Goals

Passive House (PHI) Classic Standard (cenfcation)
RESET Ar (cartécanon)
Fowed (confoation)

AUROS Group
AUROS Group
AUROS Group
C-PACE {compliance) Dervick Tlrman
o4 Performance Measures {narrasen onty) GBEN

Tha 2030 Chatienge j¢ ompliance) AUROS Group

aagrates Solusons nChodes

- AlA 2030 District Wine -Bulding Ansiyics
RESET Ar Actredited Data Provder
nterrogauon-based Comm BRoNng (A=l
Mondorng-based Com M Bsioning AUROS Group
Single-Pane of Glass for at Operational Networks Newcoms & Bops

Converged Netwark Open-intageation Dats Plafiorm and DOC Systern
Ogtrnal Sobar Inagraten

20% Affordabig

Public Plaza Space

25% % MBEs and 10% o WBEs
25% %o Minonty and 10% 1o Women

Dornes T enan

Derrick Tilrman

Darnck Timan

Dervick Tliman

Darack TimanNDC Asset
Managemant

AUROS Group

AUROS Group

Occupant Survey ‘or Wi-F Accass and Tonant Fxt intervew

Satisfaction Survey for Requlsr Occupants (Ftwel}
Provide Reguiar Occupants Access o | actanon Room [Fewed)

i.—:::;.,::,-.&uunﬂo Waster Supply with Waler Bottle Reflling Swstons AUROS Group
{

Outdoor Space Amentos (F L
Suoporbve Serdces Progroam
Pasvoe House Tradesperson and Rerawaties Technoiogas

I AUROS Group
Derrick Tiiman
Dornck Tilenan

1420 kBouistipr

AUROS Group
Optnat Solar

L
< 800 ppm AE Tosr
Monkored AE Team
< 51 ppb AE Taam
<12 paimd AE Toam
<0 148 Bgn % pCnt | n e lowest occupees oo L Praconstrucion
Mondoradg AE Team
<04 mgml (<400 pemay AE Toam
Iacluded in Bedrooms ang Living Room AE Team

Rectcutanon without Makeup Aw

AF Taam




THEN DETERMINE METRICS

Certifications Compliance

07
Passive House

Institute

fitwel
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BUILDING PROGRAM

Residential:
190,000 total sf
171 total units

29 Studio Units (~400sf)
123 One Bedroom (~650sf)
19 Two Bedroom (~900sf)

137 units market rate
34 units affordable (20%)

Commercial Office: Retail:
34,000sf 12,000sf West
Workforce training 2,300sf East
Flex Use
Co-Working




FIFTH & DINWIDDIE
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EQUITABLE UNIT DISTRIBUTION

- RESIDENTIAL UNITS(NOT IN CONDO)

-Mﬂum{m

Efficiency: 4
1 Bedroom: 8
2 Bedroom: 3

Total Level 4: 15

L0 7C DESIGNATED AFFORDABLE UNITS
Total Level 4: 11

&

MOBILITY IMPAIRED UNIT
Total in Level 4 Condo: 2

».0

SENSORY IMPAIRED UNIT
Total in Level 4 Condo: 1
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ROOF TERRACE
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HIGH PERFURMNCE WINDOWS

SCOOTER/ BIKE SHARE BRT HLTER

STADIUM SEATING

Dinwiddie Street

MULTI-STEM TREES






Design all Net Zero

Energy buildings by

Carbon by 2050.

CINCINNATI Reduce our office

building energy use,
2 03 @ water consumption,
and transportation

DISTRIC T commuting emissions
50% by 2030.



Percent reduction of pEUI by Project name and Market

Market @Arts @ Community Development @ Healthcare @Higher Education @ Workplace == == 80% Reduction Target

NEW CONSTRUCTION

42 42 42 42 42
36
31
24

6

76 %%
64
63 62
50 49
46 46
0

o

~
=)

Percent
reduction

2

o

New Construction Projects



Percent reduction of pEUI by Project name and Market

Market @Arts @ Community Development @ Healthcare @Higher Education @ Workplace
80

30% to 80% Reduction Target depending on SOW

MAJOR RENOVATIONS

46
42 42 42 42 42 41

Major Renovation Projects

60

Percent
reduction

20




Percent reduction of pLPD by Project name and Market

Market @Arts @ Community Development @ Healthcare @Higher Education @ Workplace == == 80% Reduction Target

100

60

Percent
Jreduction

20

INTERIORS

45
38
34
30
28 28
26
2%
16 16
Interiors
Projects




AlA 2030 COMMITMENT PROGRESS

100%
90%
80%
70%
60%
50%
40% 45% below

baseline in
30% 2021

80% below  20%
baseline

10%

—
~-

]

0%

B Fossil Fuel Consumption
Off site Renewable Energy
M Fossil Fuel Consumption Reduction



OPERATIONS:
CARBON EMISSIONS

2021 Business travel mileage:
36,401 miles
12,413kg of CO2 emissions

2022 Business travel mileage:

Jan-Mar
8,335.6 miles
2,842kq of CO2 emissions

gt

Total CO,; Emissions by Travel Type

Transport Type

C0: (kg)

CH, (g)

N0 (g}

Passenger Car

12,413

328

291

Light-Duty Truck

Motorcycle

Intercity Rail - Northeast Corrider

Intercity Rail - Other Routes

Intercity Rail - Mational Average

Commuter Rail

(=1 =1 =1 =1 (=1 =] =]

Trangit Rail {i.e. Subway, Tram}

Bus

(=]

Short Haul (< 300 miles)

Medium Haul (== 300 mileg, < 2300 mies)

5,680

r,ngwcccccccc

==

[
wﬁwcccccccc

Long Haul (== 2300 miles}

1,234

Total CO; Equivalent Emissions [metric tons) - Employee Business Travel

19.6)

2021 Airline Business Travel:

o8 trips
6,996kg of CO2 emissions

2022 Airline Business Travel:

Jan-Mar
31 trips
4,615kg of CO2 emissions




OPERATIONS: WELLBEING

=fitwel




TIFFANY BROYLES YOST, AlA

Director of Sustainability & Resilience
LEED AP BD+C, Fitwel Ambassador
tbroylesyost(dgbbn.com
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