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1. Establishing common vocabulary
2. Case Study: DC Climate Action Plan
3. Case Study: Greenpeace
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Leader
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Understanding Vulnerability

B -
Resilient design is regenerative —
and life-affirming, creating
diverse communities that are
healthy, economically stable and
adaptable through adversity. We

must use a multifaceted
assessment approach when ESKANAGTE ACCESS SOCIAL COHESION
determining risk.
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Defining resilience

Resilient Design pursues spaces, buildings, and
communities that are shock resistant, healthy,
adaptable and regenerative through a combination of
diversity, foresight and the capacity for self-
organization and learning.

A resilient community requires humans to embrace
their capacity to anticipate, plan and adapt for the
future.



GLOBAL TEMPERATURE & CO,

Why is this important?

C PPM
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This gradual warming, casually called climate
change, impacts ecosystems, food chains, growing
cycles, and species survival.

If left unaddressed, the planet faces extinctions, changes in
oxygen levels, and increased temperatures that will impact all
of life on the planet.



Why is this important?

FOR PEOPLE.

Global warming has been linked
to changes in the atmosphere,
including oxygen levels,
particulate stratification, and
increases in ambient
temperature. Changes in the
atmosphere have direct impacts
on human health.

If we don’t address climate
change now, we will continue to
see steady increases in rates of
asthma, allergies, and days
when it’s simply not safe for
people to be outside.

Air Pollution & Increasing Allergens

Asthma, allergies, cardiovascular
and respiratory diseases

Extreme Heat
Heat-related illness and death,
cardiovascular failure

Drought
Water supply impacts,
dust storms, Valley Fever

Environmental Degradation
Forced migration, civil conflict,
loss of jobs and income

4

IMPACTS OF  § |
CLIMATE 3
CHANGE (=)o

ON HUMAN ~ &
HEALTH 2

Ss, S
 Post-traumatic st€°

Degraded Living Conditions
& Social Inequities

Exacerbation of racial and health inequities
and vulnerabilities, loss of employment

Changes In Vector Ecology
Lyme disease, West Nile Virus,
hantavirus, malaria, encephalitis

Severe Weather & Floods
Injuries, fatalities, loss of homes,
indoor fungi and mold

Source: National Institutes of Health



Cascading Consequences

e D " Ambi D
Trapped heat leads to GBI temperatyre
changes lead to shifts

higher heat indices and a ) )
) ) in growing seasons
stagnant feeling air

- J - J
4 . N .
Stagnant, hot air traps Pollinators’ and other
particles, making insects’ breeding seasons
breathing outdoors start earlier, and last longer
unhealthy
- /) \ /

Human respiratory
conditions intensify,
including asthma, as

Vector-borne illnesses
and diseases are

transmitted with more
frequency

well as heat stroke
and dehydration




Why Resilience?

VALUES OF RESILIENT DESIGN — THE TRIPLE BOTTOM LINE
Using three lenses to make the case.

Social benefits:

* Health and wellbeing of occupants and users

* Reduced anxiety and stress-induced issues

* Isthere a greater benefit to the larger community?

Economic benefits:

*  What is the cost to bounce back?

* Insurance premiums

«  Up-front costs for preparations Resilient

*  Business continuity — what is the cost of stopping Strategies
work?

Environmental benefits:

* Mitigating certain climate events

* Less reparation after an event

* Reducing pollution and waste

* Energy independence

Environmental
Performance

Economic Social
Development Inclusion



Defining Resilience

Beyond climate, truly resilient design demands that we
account for the economic and social impact of our designs.
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Path to Success

1. Understand the Signal Issues

2. Design with Empathy

3. Rember that you are always serving two clients
4. Pick one aspect of the design to build from

5. Incorporate Storytelling
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DC CLIMATE ADAPTATION PLAN
Washington, DC




DC CLIMATE ADAPTATION PLAN
Process

Three Tasks

 Climate Projections: Initial assessment completed by
Kleinfelder

. Vulnerability Assessment:

* Series of workshops with DC department and
agency reps

. Recommendations from team

. Adaptation Plan: recommendations from Perkins&Will




DC CLIMATE ADAPTATION PLAN
Process

Task 1: Climate Projections
« Seven initial projections considered
« Study narrows down to three

« Sea level rise/storm surge

« Precipitation

- Temperature (extreme heat)

VIRGINIA




Putting resilience into practice.

Past

Present

* Transportation Maps

* Food Deserts/Locations

* City-wide Climate Plans

Future

* NOAA Sea Level Rise Projection Tool

 Army Corps of Engineers Relative Sea Level
Projection Tool

e FEMA Risk Index




DC CLIMATE ADAPTATION PLAN
Process 0

Task 2: Vulnerability Assessment

 Evaluating key elements within the city, and how the
identified climate risks impact them.

« Infrastructure

« Energy systems

« Transportation

- Water

- Telecommunications
« Community Resources

« Municipal resources

« Human services

« Schools

« Public & elderly housing
« Population at Risk

2050 2080 BUILT INFRASTRUCTURES



IMPACTS
Results of the Climate Study

Task 2: Vulnerability Assessment

* Population at Risk
* Assessing mobility and adaptability capacity

Sensitivity Adaptive Capacity
Unemployment Unemployment
Educational attainment Educational attainment
(without HS diploma) (without HS diploma)
Poverty prevalence Poverty prevalence

Obesity

Adult asthma

Senior

FIGURE 4: Sensitivity and Adaptive Capacity Indicators'!

Ward 3
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DC CLIMATE ADAPTATION PLAN

Process

Task 3: Adaptation Plan

- Transportation and Utilities

 Buildings and Development CLlMATE READY DC

The District of Columbia’s Plan to Adapt to a Changing Climate

- Neighborhoods and Communities

- Governance & Implementation




Category Action Sub-action

ACTION (SUB-ACTION)

TU - Transportation + Utilities Goal: Improve the, nsportation and utility infrastructure » maintain viability during periods of
extreme heat, extreme weather and flooding.

Develop site-level adaptation plans for all transportation. energy, water & wastevier,
TU 1.0 telecommunications + data {internet) facilities, functions and senvice areas identifie@¥s at-
risk from sea level rise and flooding based on the Vulnerability Assessment,

Y

Infrastructure owners and

Identify at-risk facilities and develop adaptation or retirement plans for those facilities. Sis sl Rise operators including DDOT,

TU1A1 Identify those facilities located in pricrity areas identified in the Vulnerahility Assessment in . HSEMA . .
order to prioritize which facilities should be adapted / retired soonest. Fleeding i 'Wa'ter, P‘?P o Cl Imate r|Sk
Conduct near-term and long-term flooding evaluations for at-risk facilities based on ' lnirastructure owners and ta rgeted
TU 12 projected increases in heavy precipitation (causing both inland and riverine flooding), Sea Level Rise HSEMA operators including DLOT,
3 increased storm-surge (due fo combined sea level rise + more severe storms), and Flooding WMATA, DC Water, Pepco,
permanent inundation due to sea level rise. Telecommunication Utilities
TUA3 Perform updated modeling for the District periodically to unsure the more accurate Sea Level Rise DOEE LSEMA Lead DC
: projections are available. Floeding d
epartment or
Periodically review / revise the design standards for water infrastruoture to address any — flo oo _ I P
TU1.4 change in storms of greater intensity for precipitation and revise areas at risk for flooding Floodin DOEE USACE a ge N Cy
caused by sea-level rise and / or storm surge. 9

TU 2.0 Increase the resilience of all types energy systems

Continue and expand energy efficiency programs and policies to increase grid stability and
TU 21 resource effectiveness by reducing energy demand at peak periods and during extreme
events through energy efficiency.

Extreme Heat
: DOEE, DC SEU, Pepco, DC .
Honding RRRE PSC, Washington Gas Supportlng DC &

Extreme Weather . ..
reglonal entities

Stabilize the power grid with distributed energy resources including storage, renewable
energy and micro-grids capable of islanding. Prioritize locations that could provide backup
TU22 power to crifical facilities, or alleviate congestion on the distribution grid.

Extrerne Heat 0C PSC DOEE, DC SEU, Pepco. DC
Flooding PSC, Washington Gas
Extreme Weather

A




IMPLEMENTATION
Looking Back

Interagency Coordination:

* Climate Implementation Plan

* Comprehensive Plan

* All Hazard Mitigation Plan Update

* Comprehensive Energy Plan

Building Codes
Equity Advisory Group
Resilience Cabinet

Resilience Guidelines




VULNERABILITY AND RISK ASSESSMENT

Priority Planning Areas

A S

Bloomingdale & LeDroit Park
Watts Branch
Downtown/Federal Triangle
Southwest/Buzzard Point
Blue Plains

* + Vulnerable Populations in
Ward 7 & Ward 8




BUILDING INNOVATION
Conference

Case Study: Greenpeace Headquarters

May 20, 2025
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Note: PRECEDE is only compatible on desktop. Have feedback? Interested in collaborating? Chat with us

. . . PRECEDE = - e - e

|
P R I ( I D I I S an Public Repasitory o Engage Communiry and Enhance Destgn Equity

open-source LEARN.
EXPLORE.

website — ACT.

Welcome to PRECEDE! The Public Repository to Engag
Community and Enhance Design Equity (PRECEDE)

|
aC C eS S I b | e t O ope ce das vard that makes it easier for architects
: signers to ess health, socioeconomic, and

environmental data to improve design outcomes.

a I I I By leveraging access to several public health databases—such as the U.S. Centers
u

for Disease Control, the Environmental Protection Agency, the U.S. Census Bureau,
and others—PRECEDE enables design professionals to better understand site-

specific health considerations.

The streamlined access to critical health data, educational resources, and design
strategies that PRECEDE offers can facilitate community engagement and create
a healthier built environment.

‘Get Started with the User Guide

Our commitment to design equity continues here.

EXPLORE

precede.perkinswill.com

Understand why these metrics matter. Identify health priorities in your area. Taflor your response to community needs.




Where did PRECEDE
come from?

PRECEDE

Public Repository to Engage
Community & Enhance Design Equity

AMERICAN

SOCIETY OF
INTERIOR I i .
DESIGNERS

We were awarded the Transform
Grant at the end of 2022 for
$30,000

Matched by:

Perkins &Will




Why do we need a design-oriented tool
like PRECEDE?

COVID Lol Risk Index

City Health Dashboard

* 500 of U.S. cities

* Comparative statistics to
national average

May 20, 2025

szszszsz

CDC Places

Provides data on preventative
healthcare

Does not provide information
on environmental exposures

—

EJScreen

*  Educate users on how to
interpret the results

* Do not educate users on the
significance of these health
outcomes

Health Profile

Biood Lasd Lavel

SAVI Dashboard

* Provides a diverse set of health,
access, and community
indicators

*  Provides useful context to
indicator significance

*  Only provides data for the
Indianapolis Metro Area

Building Innovation Conference 2025 25



Why do we need a design-oriented tool like PRECEDE?

Example Stressors
Population of People of Color
Absenteeism

Unemployment

Neighborhood Racial Segregation
Violent Crime

Income Inequality

May 20, 2025

Example Metric
Heavy Precipitation
Extreme Heat
Asthma

High Blood Pressure
Cancer Deaths
Mental Health
Linguistically Isolated
Transportation Noise

Outside Air Quality

Example Design Response
Humidity Control

Reduce GHG Emissions/ Back-up Power
Material Selection/ IAQ

Active Design

Material Selection

Daylight and Views/ Biophilia/ Inclusion
Iconography Based Signage

Acoustic Performance

IAQ

Building Innovation Conference 2025
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Explore.
Data Integration

Censis ZEPA [T8 202 ZUSGS

o Bureau
science for a changing world

7

City HealthDASHBOARD Climate Mapping for
’ °  Resilience and Adaptation

Empowering cities to create thriving communities

Contains 39 indicators
with three levels of granularity
(State / County / Census Tract)

PRECEDE brings together a vast network of existing data platforms designed to visualize socioeconomic
factors, environmental quality, and health outcomes within time and place.

PRECEDE increases the accessibility of these health-related metrics and helps designers to make decisions
to improve the health and well-being of occupants, and the community at large.
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Explore.

Demonstration
Public Repository to Engage Community & Enhance Design Equity
+Madicina Hat == | LR I T P R s S i “
Select Granularity Q  Search e
Great Falls Positive Negative
soula Helena  MONTANA Physical Inactivity 50
- \/ ele
Select Indicator *
Seiings Physical Disability 50
Outcome
Tle
0 Asthma 50
Asthma b &4 ldaho.FaHs: W0 ity (150
esi
place: Alabama
: it: percent Cancer 50
vaiue: 10.03 Unit: P Ogden o
|
Rank: 500 /100 Heart Disease 50
.
Metric: Estimate for crude prevalence of current asthma : o
among adults aged >=18 years UiTAH COLO. Pansas City S('L.'oulg COPD 50
MO. ¢
Diabetes 50
3 Santa Fe U High Blood Pressure 50
0.0 50 100 . : :
T Memphis ‘
® Maximum of the Indicator | Average of the Indicator Physical Distress 50
Y’
ARIZ. Atl
. Birmingham .
Source: CDC Places : Mental Distress 50
MISS .
Wondering what to do next? Tucson BER
Check out Design Strategies Not Enough Sleep Hours 50
LA Mobil,
SON : : . g 0 25  Median 75 100

OpensStreetMap Improve this map
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Greenpeace

* National Non-profit

* Focused on reducing impacts from
climate change

* Promote inclusive workplace

Photo: Halkin-
Mason




Greenpeace — Vulnerability Assessment

Public Repository to Engage Community & Enhance Design Equity
A2 Acnan Hill NN
é

X

Select Granularity 1 Q1300 | Street Northwest, Washington, District of Columbia 20005, United States
. vatveron ‘Resepaart:lhx(‘
Census Tract North Bethesda : Percentile Rank
White Oak 0 50 100
Select State  District of Columbia VIR ' i
) Doty Population 22
Select Indicator A [E—
) ; Greenbelt Household 58
Do 5 Silver Spring
\ Bethesda * . :
A /" Takoma Park College Park Sl Less than High School 4
—— - - NSRS, e Em——
% m .
STy e . C.']\ ¢ East Riverdale Only English 84
s Census Tract 101, District of Columbia, District of \
> Eolumbia Langley \.\ A
, - . : Median Income 99
value: 1.69K Unit: household MclLean m Landover
& g e e
Tysons \ =2 i
Rank: 57.8/1 00 \ ; =0 Income Gini-Index g2
_ N Mitchellvil N
Metric: Estimate for number of households |dylWOOd
- ; Unemployment 52
1.59K BALLSTON Kellermg
Walker Mill
West Falls . Under 5 Years Old 5
Church e EE—
ailey s ‘ 7 |
oK = i Crossroads " Suittand - £orectville Over 64 Years Old 31
@ Maximum of the Indicator | Average of the Indicator N [ 1
Annandale N e iy =
GlaSSh’lanOr WEStpha“a e 1 gl _
Source: ACS Alexandria” 0xon Hill Camp Springs Rent Burden 65
Wondering what to do next? Rose Hill f ,
Check out Design Strategies Springfield i Marltor  50Cial Vulnerability 53
Groveton i
E Rosaryville . , 50 100
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Greenpeace — Vulnerability Assessment

Select Granularity )

Census Tract

Select State District of Columbia '

Select Indicator

Heart disease

Census Tract 23.02, District of Columbia, District
of Columbia

Value: 1260
Rank: 99.5 /100

Estimate for crude prevalence of stroke among
Metric: adults aged >=18 years & Estimate for crude
" prevalence gf coronary heart disease among adults

Place:

Unit: percent

0 5 10

@ Maximum of the Indicator | Average of the Indicator

Source: CDC Places

Wondering what to do next?
Check out Design Strategies

May 20, 2025

Public Repository to Engage Community & Enhance Design Equity

Acnan Hill —e

Q. 1300 | Street Northwest, Washington, District of Columbia 20005, United States

watvertun

North Bethesda i
White Oak

I/ Potomac
4

\
AV

Si_lve_r Spring

\ Bethesda -
W ' TaKoma Park College Park

TN
[z~ <3
-

h
Langley §
b

Chillum

McLean

Tysons Yy ;:&li%}‘ :
TN

Idylwood

West Falls

Church = g
Bailey's
Crossroads

Annandale
Glassmanor
4
Alexandrria' Oxon Hill
Rose Hill
Springfield
Groveton

e e e 1,

Fort Hunt

Woodlawn
2 EortWashington

- =
= Patuxe
Research |

Percentile Rank )
Negative

Positive

Physical Inactivity 37
]

Physical Disability ' 48
|

Asthma 12

Obesity 3

Landover oo

e
ase 99

PD 53

Greenbelt

Seabrook

East Riverdale

Heart D
Mitchellvill

Kettering

Walker Mill :
Dig tes 71

Suitland Lire | 94

| A,
Physical L'_ress” 3b
Mental Distress 4

Not Enough Sleep Hours | 7

25 Median 75 100

Forestville High Blood Pt

Westphalia

Camp Springs

Marltor

Rosaryville ¢ 0

© Mapbox © OpenStreetMap Improve this map
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Greenpeace — Public Health Characteristics

Asthma
Cancer

Mental Health
Income Inequality

Linguistically Isolated
Violent Crime

Greenpeace
Mission

May 20, 2025

Energy/Carbon
Reduction

Incorporation of
Nature

Universal
Access

Business
Continuity Plan

Indoor Air
Quality

Healthy
Materials

Varied Work
Settings

Active Design

Thermal Comfort

Acoustic
Performance
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Greenpeace — Public Health Characteristics Case Study

Previously the American N

Public Transportation i
Association Headquarters

May 20, 2025

Re-purposed

Building Innovation Conference 2025
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Greenpeace — Public Health Characteristics Case Study

Material Reuse and Application

[=J
Eﬂ . Existing Elements, Fixtures, and Finishes
@ . Carbon Neutral Carpet Tile

g‘é . Carbon Neutral Quartz

Jﬁ[ . Designing for End of Life Disassembly and Reuse

é&% . Salvaged Materials

Living Design

e Incorporation of Nature
@ Energy & Water Reduction
@ Varied Work Settings

o Physical Activity

Healthy Materials

@ Embodied Carbon Reduction

Improved Indeor Air Guality

May 20, 2025 ' \ Building Innovation Conference 2025 35



Greenpeace — Public Health Characteristics Case Study

May 20, 2025

Building Innovation Conference 2025
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Greenpeace — Public Health Characteristics Case Study

Preliminary Life Cycle Assessment

Results by Life Cycle Phase
Legend
@ Product [Al-A3]

Transportation [A4]

Maintenance and Replacement [B2-B5]
End of Life [C2-C4]

Module D / Reuse [D]

Highlights

1

May 20, 2025

Greatest embodied carbon impact associated
with Product Stage [A1-A3] which includes

the full manufacturing stage (raw ingredient
extraction and processing, intermediate
transportation, and final manufacturing and
assembly)

Prioritizing materials with 3rd party
environmental reporting to optimize material
selection and minimize embodied carbon
impact

Module D indicates embodied carbon offset due
to material reuse and recycling strategies, and
energy recovery opportunity.

100%

50%

0%

-50%

137,688 228977 1,163 43.03 12,900 3,056,137
kg kg CO.eq kg SOzeq kg Neq kg Oseq M)
Mass Global Warming Acidification Eutrophication Smog Formation Non-renewable
Potential Potential Potential Potential Energy

Building Innovation Conference 2025
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Greenpeace — Public Health Characteristics Case Study

Al1A2A3 D A4 |:| A5 GREENPEACE TENANT FIT-OUT_REUS
BlanketInsulation

07 21 16 Blanket Insulation

Carpet: Description:shaw;

Carpet: Description:shaw;
A 07 00 00 Thermal and Moisture

Conservative EC Estimate

Carpet: Description:shaw;

Gypsum Industry EPD: Description:national gypsum; None;
&
0929 00 Gypsum Board

ColdFormedSteel
=g 05 40 00 Cold-Formed Metal Framing
R 5 54%
ColdFormedSteel N
w m % Achievable EC Target

CeilingPanel: Description:rockfon;

SteelSuspensionAssembly: Description:usg; = X .

2 Bgasp hssenblies 09 50 00 Ceiling
AcousticalCeilings: Description:usg; P Rerd

09 51 00 Acoustical Ceilings

AcousticalCeilings: Description:armstrong
AcousticalCeilings: Description: ARMSTRONG;

P

NonStructuralWood 06 20 00 Finish Carpentry 06 00 00 Wood, Plastics & Composites

Net Zero EC

May 20, 2025 Building Innovation Conference 2025



Thank You
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Jon Penndorf, FAIA, LEED AP BD+C, RELi AP
Jon.Penndorf@perkinswill.com

David Cordell, FASID, LEED AP, WELL AP
David.Cordell@perkinswill.com

www.perkinswill.com

National institute of Building Sciences
1090 Vermont Avenue NW, Suite 700
Washington, DC 20005

(202) 289-7800

nibs@nibs.org
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