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AGENDA

PROJECT OVERVIEW

2 SUSTAINABILITY
STRATEGIES

Location & Transportation
Sustainable Site

Water Efficiency

Healthy Materials

Energy & Atmosphere
Indoor Environmental
Quality

O UA LN

QUESTIONS & DIALOGUE

LEARNING OBJECTIVES

how aquifer-based geothermal exchange, heat
recovery, and envelope optimization combined to achieve 30%
energy savings compared to the LEED 4.1 baseline.

an integrated decision framework that translates
institutional sustainability goals into specific, measurable
engineering and design choices across multiple building systems.

the tradeoffs of tighter building envelopes, including how
reduced energy demands can offset first costs and support
investments in ventilation, filtration, and occupant health.

practical lessons for aligning water conservation,
embodied carbon reduction, and material-health targets with
real-world budget, modeling, and stakeholder constraints.
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Envirome Institute HSC Development The HSC Campus vision strengthens the

pramawork academic and research enterprise of the urban
E;;‘;Z‘Z‘::dsgzl‘:;’:sg medical center by investing in the learning and
BIe i aiiding r.eseorch environment, improving the campus
[]Lovisville Medical & life experience, and building partnerships.

F 15:;°Fa:ct:a;r‘z:s"i°t Home to four academic colleges within the

EF LOUMED district, the growth and
transformation of HSC will focus on the

following:

Expanding and Enhancing Academic and
Research Space

Creating a Vibrant Campus Life Experience
Establishing a Distinctive Identity

Strengthening Inter-Campus Connections

J T » ~ s L
4 : N ; /| IPE Public Health

& A Phase 1of HSC
F 4/ I NP < Master Plan.

Health Science Campus Vision



FROM LEGACY TO LIVING LAB

UofL has repeatedly translated education,
research and service into community impact.

9th Oldest

Medical School in the
United States

R1 and OCU

One of only 21 universities to earn both
the Research 1(R1) and Opportunity
College & University (OCU) Designations

100K+ Top 30%

Annual patient visits through the
School of Dentistry Supporting
Community Care

2026 QS World University
Sustainability Ranking
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Project Purpose

The new Health Sciences Building brings four
different schools under one roof to create a
new cornerstone of academic excellence and
research innovation.

The design creates a series of connections
and pathways that maximize collaborative
learning, social engagement, multi-
disciplinary research, and interprofessional
practice.

Project Brief

A new 250,000 SF health sciences building with
a large simulation center and research lab, as
well as providing the campus with much
needed food service and indoor/outdoor social
spaces with access to nature.

Program to house classroomes, skills training, in-
patient/outpatient simulation centers, student

social lounges and study spaces, research labs,
and academic workplace.

Site located in downtown Louisville within the
Louisville Medical & Education District.

Sustainability:

LEED Gold | Net-Zero Ready | Fitwell Principles

8
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Project Vision

The new cornerstone for the University of Louisville Health Sciences Center campus will serve as
a bridge, creating pathways for connection. This shared destination will blur the lines between
the four existing schools, Belknap campus, and outside partners fostering a collective sense of
belonging and identity rooted in community.

New opportunities for collaborative learning, experiential engagement, multi-disciplinary
research, and interprofessional practice will expand the possibilities of the future of health
education and research. Cutting-edge spaces will excite and inspire dynamic partnerships
sparking innovative research and discovery to prepare the next generation of care givers to
deliver extraordinary care to Kentucky and beyond. With health as the inspiration, the building
and site will serve as a sustainable living laboratory to promote health and wellbeing.

This building will be a catalyst signaling a new era for HSC - one defined by unity, diversity,
teamwork, and a passion for educating, driving scientific discovery, and advancing the future of
healthcare.

10



Project Goals

RESILIENT FOUNDATION

Build a strong infrastructure for
longevity and future success to
support focused energy on education,
research, and innovation. Emphasize
adaptability and flexibility to easily
meet evolving needs.

\

HOLISTIC HEALTH

Create a holistic environment that
supports overall well-being,
empowering individuals to thrive
personally and professionally.

ICONIC DESTINATION

Create a cornerstone destination for
the HSC campus that inspires and
energizes all users, instilling pride.

\

SENSE OF BELONGING

Create an inclusive atmosphere
where everyone feels safe, accepted,
and empowered. Ensure ease of use
and accessibility to support and value
all users.

\
LEADER IN INNOVATION

Position UofL as a leader in
innovative, interdisciplinary health
education, integrate technology,
research, and practical experience to
drive change and elevate
healthcare’s future.

_/

ONE ECOSYSTEM

Empower connections across all four
schools and the broader community to
elevate interprofessional collaboration
and partnership.

_/

n



BUILDING AS A
HEALTH
CATALYST

CONSISTENT ATTRi( 7.
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Building as a Health Catalyst

Individual Health, Community Health, Ecological Health

Design Strategies

Design that encourages Paths that encourage connection to Materials that reflect Form that expresses Spaces that promote learning,
movement people and nature healing vitality reflection, and rest
Architecture

*  Open & Visible Stairs + Distributed lounges *  Natural & local * Dynamic facade *  Acoustic design
+  Strategic program * Connected outdoor materials * Vertical emphasis * Daylight and
destinations spaces *  Healthy low VOC * Activation of key circadian rhythms
« Long, open corridors for ¢  Transparency ad materials areas of building *+ Connected
walking visual connections *  Biophilic design and facade classrooms, study,
through building elements and break spaces

J
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ENERGY &
CARBON

Advance the current
AASHE STARS Gold status
toward Platinum. The
Campus Plan offers
strategies to further this
goal.

Alignment of Uofl’s Sustainability Goals

LANDSCAPE &
STORMWATER

Provide physical and
mental health benefits to
the campus community
and mitigate
environmental impacts
such as flooding, urban
heat, and air quality.

2008 2022 2032
total total total
enrollment enrollment enrollment
of 21,689 of 22,017 of 30,000
students students students
Interventions: 2022

2009/ 2017 ESPC 99,188 MTCO2
Eliminate Coal

212,487 141,279
MTCO2 MTCO2

2008 2020 2030

2042

total
enrollment
of 36,000
students

2040

2052

total
enrollment
of 40,000
students

2050

14



Project Context
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Daylight Analysis

Orientation
Solar access & shadows
Prevailing breeze

Shade & tree cover | — —— E : I /\

Views

Connections to living E - . 3:00¢ : . |

systems/ water systems - Summer Solstice

- Equinox

Changes in climate —— ] :
B Winter Solstice

Community e e—

History

Culture
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Connection to LOUMED Commons

LOUMED
commons

CONTROLLED
LANDSCAPING

CHESTNUT STREET
_______________________ \‘
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2 17 NATURAL | <
g | ﬂ LANDSCAPING |
| : ]

GRAY STREET
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Site Plan - Phase |

* Campus and Streetscape Connections
* Garage Adjacency

« Site Service and Infrastructure

* Outdoor Spaces

* Public Connections

* Fire Access

* Future Proof Planning
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The New HSC Building
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The New HSC Building




The New HSC Building

Outdoor Access
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1. Solar Screen: This performance based
shading device controls glare and solar
heat gain.

2. PV Panel Ready: Rooftop Photovoltaic
Solar Array will be optimized for onsite
use.

3. Reduced Embodied Carbon: A
structurally efficient grid and low-
carbon concrete reduce the global
warming potential of this structure.

4. Bird Safe Enclosure: Bird safe glass
and solar screen limit bird collisions.

5. Urban Micro-Forest: An ecological
refuge for humans and fauna.

6. Native & Adaptive Pollinator Habitat:
Diverse and resilient species promote
ecological heath.

7. Rainwater Harvesting: Captured
rainwater, filtered with ultraviolet and
hydrogen peroxide for reuse in toilets
and irrigation.

8.Stormwater Detention: Used to relieve
pressure on the stormwater system by
detaining water and releasing it slowly.

9. Next-Gen Geothermal Wells: ultra
high-performance aquifer heat & coolth
exchange wells. (no risk to aquifer
depletion or contamination)
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’,’ EE1] \T I 3. REDUCED
v, : I EMBODIED
- —~ | CARBON
e L I
L 3
Q' |
’ 0
A | I 6. NATIVE & ADAPTED
k. gz : - | POLLINATOR HABITAT
AJBIRE SRRE S ohmoa b Al il odode ) b 7 2 L R S -
GLAZING & O .-
ENVELOPE | AT ete e e

7. RAINWATER
HARVESTING

Preliminary Sustainable Systems

@ @ @ city storm sewer

8. STORMWATER
DETENTION

PURSING LEED GOLD CERTIFICATION

NET ZERO ENERGY READY

5. URBAN
MICRO-FOREST

9. NEXT-GEN
GEOTHERMAL WELLS

aquifer







The Complete Corridor

. Technology
Placem_aklng, 2 V2X that detects and communicates
Ecological Services, to and from all users to provide
Green Infrastructure safety & efficiency ; .
Landscape strategies - — Ecological Services,
should improve overall . ; Environmental Justice
ecological functions & ' Technology, Environmental Justice Identify key opportunities to

connect broader systems Technology to measure air quality i improve air-quality, urban heat
o Y and related health metrics should be Place_maklng Technology, ; 'p A qh i i
N Creating a < island and other environmental
~ integrated Food Security S %
f framework 3 i Justice issues
& thatal P Smart transit stops provide
el Transit real-time information o
53 engaging public = e
; 2 artis at the heart pen allows many
Freight/Service = routes to benefit from

Service and freight mu Qfgl_acemakmg dedicated lanes and
Dedicated lanes be addressed in a shifti P other improvements
increase transit igi e N o M R s
~ reliability and ; X g : W

_ encourage more : - y ’ 3 3 e ?

~ efficient use of
~ the street

s convenient, at
o Vi
uitable +

Economic enerators
Set the stage for transit |
oriented ecohomic |

ect to and provide -

- ‘realtime data related to *
Iti luses

= Mu l.lumoda:‘ es

Motorist, Technology
Flexibility to allow future success
for autonomous vehicles

Technology

Planned flexibility for
current and future utility and Green Infrastructure, Ecological
A infrastructure needs Services, Environmental Justice

Strategically integrated and meaningful m Pedestrian, Food Security
green infrastructure .il Equitable and accessible




Traffic Study

The heart of this corridor is a one-way street that
utilizes two vehicular lanes with parking on either
side.

Itis expected that the corridor east of Jackson Street
will be converted to a two-way street in future
roadway improvements.

The remainder of the corridor is currently being
studied for the same reconfiguration and could
likely see a two-way conversion at some point in
the future.

Gresham
N Smith

Louisville Medical
& Education District

Connection to
Broadwa

Key take-aways from traffic data:.

Volumes are the greatest near the I-65
interchange and taper off towards the east
end of the corridor.

The lowest speeds were identified in the
middle of the corridor and up-tick towards the
east and western ends of the project extents.

Despite the lower speeds, a number of mid-
block incidents occurred between Preston
and Jackson Street.

The majority of recorded collisions occurred
at intersections.

U of L Hospital
Construction

KYTC Average Annual Daily Traffic

6332 6,315

2004 2007 2013 2020 2023

The trend of daily traffic counts over the past 20
years has shown a steady decline. This indicates there
won't be a need to design for an increase in capacity.

lE
I =
— —

e

I——

> bl
wd o K'Y

~

21y pm—
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Major Road

Minor Road
Traffic Flow

-- * Ambulance Flow

®
T
[}

Bike Lane
Neighborway
UofL Employee & Visitor Parking

JH-Employee & Visitor Parking
Norton-Employee & Visitor Parking
Emergency Room

Average Daily Traffic

Car Crash / Incident

Crash with Pedestrian and Injury

26
February 19, 2025



§  CHESTNUT
9 STREET GARAGE

LEGEND

PROJECT SITE

ONE-WAY STREET

ALLEY

UofL GARAGE PARKING

UofL SURFACE PARKING
NON-UofL GARAGE PARKING
NON-UofL SURFACE PARKING
TARC STOP

HIGH RIDERSHIP ZONE




e
3 —g 7 . /Y, 2 »
N / «.‘ A /& S 72
- - |77 -/ 7 o
=hlisy )
R Y o
l "l?.. ,...




Ecological Study

Air Quality

Air quality is a measure of the
pollutants in the atmosphere and
how these pollutants affect
human health and the
environment.

Water Quality

Water quality refers to the
chemical, physical, and
biological attributes of water
and how effectively it
can be used for certain purposes
such as drinking, agriculture, or
sustaining aquatic life.

Climate is a long-term statistical
overview of weather in a specific
areq, typically averaged over a
span of 30 years.

Climate

Water Quantity

Water quantity refers to the
levels of water needed to
support a healthy ecosystem.

Soil health relates to the soil's
ability to function as a vital living
ecosystem that sustains plants,
animals, and humans.

Biodiversity

Biodiversity encompasses the
multitude of life at all levels
(plants, insects, animals) and the
interactions between them. It is
vital for a healthy and stable
ecosystem to support life on
— Earth.

- -

Well-Being

Well-being relates to the thriving
of interconnected human and
natural systems.

29



CHARLESTOWN STATE PARK DNR

3000 State Park Drive | Charlestown, IN 47111 | 812-256-5600
5,100 Acres | Established 1996

Charlestown State Park

100%

:x COURSE
g WO . &5
R 4 5 Y . ar -
R e I e

\

1
\
{

Well-Being

Biodiversity

Air Quality

Climate

Water Quality

Water Quantity

RESTRICTED AREA

Soil

nesasaooa®




TREE PLANTING COMPARISON

er 100%

251 trees total

250 -

200 [

150 -

103 frees total

100 -

13 trees total

o I
Existing Site Proposed Site Baseline Site

Sample
Charlestown
State Park

L

. Understory Trees
i Canopy Trees

31



BIODIVERSITY

Existing Site Proposed Site Baseline Site

Sample
Charlestown
State Park

. Plant species

. Animal / Insect Species

‘, ’ ‘h\

‘." 1] 'jf\'
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AIR POLLUTION REMOVAL

60000

50000

40000

30000

20000

10000

100%

= 53,817 oz. total

18,008 oz. total

I

6,490 oz. total

Existing Site Proposed Site Baseline Site

Sample
Charlestown
State Park

co2

NO2

o

Certain plants absorb pollution better
than others due to their physical
structures and chemical makeups.

Strategic selection and placement of
vegetation can assist with air pollution
removal on a site.

33



CARBON DIOXIDE UPTAKE

(100 )i.';l\)
1000000 - Volatats
863,858 Ibs total
800000 - CO2 Equivalent
. ! Carbon Sequestered
600000 - “C02 Equivalent” refers to the total
P amount of carbon stored in the tissues
lsiaor\ of a tree. “Carbon Sequestered” is the
el amount of carbon dioxide absorbed by
N S .
400000 - - trees through photosynthesis.
- 297,711 Ibs total
200000 - N\
79,987 Ibs total
0 e i l & ] v v L
Existing Site Proposed Site Baseline Site
Sample
Charlestown

State Park




STORMWATER MITIGATION

6000000

5000000

4000000

3000000

2000000

1000000

100%

5,191,647 gal. total

|

I

|

1,687,630 gal. total

579,324 gal. total

Existing Site Proposed Site Baseline Site

Sample
Charlestown
State Park

Runoff Avoided

Rainfall Intercepted

“Rainfall Intercepted” refers to the
portion of precipitation that lands
directly on the tree, while “Runoff
Avoided” reflects the amount of rainfall
prevented from becoming surface runoff
due to the presence of vegetation.
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ENERGY CONSUMPTION MITIGATION

150000

120000

90000 -

60000

30000 [~

]

I

14,329 kWh total

Existing Site

145,673 kWh total

Proposed Site

Electricity Savings

Strategically placed trees can significantly
mprove a building's energy performance by
providing sumer shade, reducing the heat
island effect, and blocking harsh winter
winds.

These estimates were based on a typical urban
construction project rather than a sustainable
design project, so the projected energy savings

may be overstated.
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OVERALL SITE SUMMARY

Existing Site

Proposed Site

Baseline Site

Sample
Charlestown
State Park

. Well-Being

. Biodiversity
. Alir Quality
. Climate

*Exact soil data of site is currently unknown
and owaiting geotechnical report.
Graphing estimate was created with
knowledge of comparable site data.
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PRECIPITATION

\ \ \

RAINWATER
HARVESTING

RUNOFF
COLLECTED OFF
ENTIRE SITE

TOILET FLUSHING
IRRIGATION

........

FILTRATION

- e GED GES GEN GED GED GED GED GED GED GED GED GED GED GED GED GED =S

i

FILTRATION

RETENTION
TANK

DETENTION

TANK(S)

PUMP




Water Reduction

+50% Water
Use Reduction

+2M gal/yr
savings =
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\ “Where there is credible evidence that
\.  amaterial might result in harm to the
| environment or public health, we work

 toreplace it with safer alternatives.”

Kathy Gerwig, Kaiser Permanente

Image: Eduard Hueber / archphoto, courtesy of Perkins+Will
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Formaldehyde /ﬁ

VOCs,

antimicrobials (binder) r—-r_—;_,_-———:_::: perfluorinated
(preservative or | compounds (PVDF
added) H | coating)
i perfluorinated
! | compounds (PVDF
VOCs (adhesives), coating)
- | formaldehyde (composite =~ 1
S h R R 1 Wood bingedt /L. PVC with phthalates, 1 i
retardant, + chloroprene (caulks .
perfluorinated and sealants) _
compounds (stain |
resistant -

flame retardants,
/ polyurethane or isocyanates

"

treatments)
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antimicrobials (added), B ;

VOCs, flame retardants
methyl methacrylate PVC with phthalates, (upholstery foam), hexavalent
- VOCs (adhesives, chromium, PVC (plastic parts),

HOSPITAL PATIENT ROOM: TYPICAL HAZARDS FOUND

flooring)
;ﬁbww may not be used without permission

PVC with phthalates (textile)

-_

- " 1,



D [

SRR BRI S SR




EUl Comparison

Peer Buildings Baseline Proposed
Regional CBECS-2018 90.1-2016 Appendix G

EUI: 65 EUI: 41 we & EUIL: 29

Peers

s

kBtu /ft°/ year - kBtu /ft°/ year kBtu /ft°/ year

m Space Heating m Space Cooling ® Fans Interior m Heat Rejection H Pumps

Domestic Hot Water m Interior Lighting m Exterior Lighting m Process O Savings



Energy
Model
Overview

m Heating
Cooling

mFans

® Pumps
DHW Electricity
Int. Lighting
Ext. Lighting
Recpetacle
Refrigeration

m Process

Annual Energy Use

15%

EUI: 29
kBtu /ft°/ year

9%

20%

Monthly Energy Consumption by End Use



Building Loads Overveiw

’ Equipment Cooling Load - 3%
O S Lighting Cooling Load - 4%
People Cooling Load - 4%

Infiltration Cooling Load I 1%

( [
r I V I I I g Solar Cooling Load _ 18%

Interiors Cooling Load - 4%

Aperture Cooling Load . 2%
Floor Cooling Load I 0.4%
Roof Cooling Load | 0.5%

I I ? Exterior Wall Cooling Load I 0.4%
O G S [

System Heating Load 46%

Infiltration Heating Load 9%

®mHeating mCooling ®Fans ®Pumps Interiors Heating Load 10%

Aperture Heating Load 28%

Floor Heating Load - 3%

*HVAC accounts for 63% Roof Heating Load ] 2%
of total building energy.

EUI: 29
kBtu /ft?/ year

Exterior Wall Heating Load . 2%

0% 10% 20% 30% 40% 50% 60% 70%
Percent Contribution to Total Building Cooling or Heating Load



600.0

What's
Driving

500.0

° o 400.0
£
Cooling
(o]
O 300.0
: Y
L O
n
oads :
. 2 200.0
m Cooling 100.0
0.0
EUI: 29 *Cooling accounts for
kBtu /ft2/ year 20% of total building
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Glare & Solar Heat Gain Analysis: Research Phase |
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Glare & Solar Heat Gain Analysis: Research Phase Il
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Iteration 1 - Higher Ed. Stand Alone Building
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Plant CW Geo Water/Water HP

Iteration 2 - Geothermal & Better Glass/Lighting Plant HW Geo Water/Water HP
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Iteration 3 - Geothermal High Performance Envelope & Lighting
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Plant CW Geo Water/Water HP

Iteration 4 - Geothermal & Chilled Beam Plant HW Geo Water/Water HP
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Site Geothermal Sizing Analysis
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Site Geothermal Sizing Analysis
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High Performance Sustainable Systems
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* Use the ground as heat sink (14111
* Heat recovery systems to maximize Solar Ready

efficiency

Aquifer based Geo-exchange

Heat Pumps






Score (normalized to Green)

Indoor Air Quality

Cognitive Performance Impact

| I Conventional MM Green WM Green+ I

Basic Applied Focused Task Crisis Information Information ~ Breadth Strate
Activity Level Activity Level ActivityLevel Orientation Response  Seeking Usage  of Approach ay

1.5 ;

. dr W & P -
NASA concluded astronauts were NOT FOLLOWING DIRECTIONS as CO, levels increased



Indoor Air Quality - Triple Bottom Line Success

Optimize Indoor Air Quality and Pandemic Resilience - Student Success

Social

x :
0 o TiontBuilding | Positi

o o~ Filtration  Air Changes _ Ventilation Mqterzlal Tight Building ositive
O Selection Envelope Pressure
=

$$ Tight Envelope Reduces Energy Shift Cost Saving to Increased Ventilation,
$ Costs & HVAC System First Costs Enhanced Filtration & Material Selection

Economic

@ Reduced Energy Consumption Reduced Production of Materials Reduced Refrigerants Used

Environmental
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THANK YOU!
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