


Learning Objectives
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Learn how the standard of care for design professionals is evolving
as extreme weather and climate-related events impact life safety,
property, and infrastructure.

Understand the potential liability of design professionals and the
need to incorporate resilience into their designs to better protect
people and property.

Review communication examples to clients and community how
resilient design alternatives can better safeguard the public and
reduce recovery time after a natural catastrophe.

List the legal and insurance risks to practicing architects of failing
to design beyond code minimum as climate impacts become more
severe.
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Gail Napell, AIA,
LEED AP, BD+C

Architect & Citizen at Large

Overview of AIA Hazard and Climate Risk
Steps Ol to 05 & the ATA Hazard and Climate
Risk Acknowledgement Form
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Priorities and
Strategies
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Amanda Barton, AIA,
RID, NCARB, LEED
AP BD+C, WELL AP

Project Designer &
Associate, HKS

Overview of AIA + HKS
Toolkit Steps Ol to 05
[Part I of this Series]

Sammy Shams, AIA NCARB,
LEED AP BD+C, WELL AP,
Fitwel Ambassador, LFA
Resilience, Sustainability &
Building Performance, HKS

Case Study I:
Johns Hopkins All Children’s Hospital
St Petersburg, FL

Tim Kohut, AIA
Director of
Sustainable Design,
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Case Study 2:
Rosecreek Villas: All-
electric, Affordable Housing

Rives T. Taylor, FAIA,
LEED Fellow
Principal & Director of
Gensler Research Institute
Resilience Center

Case Study 3:
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Woodlands, Tx



AlIA Hazard and Climate Risk
GUIDE
and
ACKNOWLEDGEMENT
FORM



https://www.aia.org/site
s/default/files/2024-
11/Hazard_and_Climat
e_Risk_Acknowledgem
ent_Form.pdf



01: Building Service Life; Design Date

The BUILDING SERVICE LIFE is the assumed period for which a building or

part of it is to be used for its intended purpose, WITH anticipated maintenance
but WITHOUT major repair being necessary.

AlIA recommended Building Design Lifespans

30 years Market rate stick frame

50 years Typical single family

100 years Concrete, Steel, or Heavy timber
1000 years Solid Masonry

note: EPD service life (stage B) is typically 50 years.


https://content.aia.org/sites/default/files/2023-08/COTE_Super_Spreadsheet_Version_4.1.0.xlsx

HOL1l: Building Service Life; Design Date

PI‘E}jEC‘t details 1. Estimated building service life; design date

2. Primary source{s) of hazard risk identification

3. Hazard risk profile

Hazard Magnitude Motes Risk Source and date
type rating




02: Primary Source(s) of Hazard Risk Identification




02: Primary Sources of Hazard Risk Identification

P’rﬂjECJ[ details 1. Estimated building service life; design date

2. Primary source(s) of hazard risk identification

3. Hazard risk profile

Hazard Magnitude Motes Risk
type rating

Source and date




03: Hazard Risk Profile




03: Hazard Risk Profile

Geolagic and seismic hazards

Almospheric Flood, extremae rain event, flash floading. ground

Climate and weather-related saturation, severe storm [wind, rain, lightning,

hazards hail, severe winter weather), snow, ice, freezing
temperatures, avalanche, hurricane, typhoon,
tropical cyclone, storm surge, sea-level rise,
tornado, wildfire, extreme heat, drought,
avalanche, derecho

Goologic Earthquake, tsunami/seiche, valcanic eruption

lahar, landslide, mudflow,/debris flow,
liquefaction, land subsidence/sink hole/trough

Technological & anthropogenic
Human-caused hazards

Power outage, fires, explosion, urban flooding,
war, terrorism, civil unrest, infrastructure failure
(grid failure, satellite/wireless failure, water
supply failure, sewer system failure, levee failure,
dam and bridge collapse, mine subsidence/
collapse, structural failures), hazardous materials
(HAZMAT) event, environmental pollution Cair,
water, soil, nuclear accident), sea-level rise,
earthquakes due to certain fracking wastewater
injection

Biclogical + pathogenic
Global public health

Global pandemice, local outbreaks of deadly
diseases, seasonal resurgences, biological
contamination of shared water/ air/sail
resources, insect/reptile/rodent invasion, etc.




03: Hazard Risk Profile

Project details

1. Estimated building service life; design date

2. Primary source{s) of hazard risk identification

3. Hazard risk profile

Hazard Magnitude Motes
type

Risk
rating

Source and date




03: Hazard Risk Profile



04: Future Climate Conditions (based on design year and
mid-to-high risk future climate scenarios)




04: Future Climate Conditions (based on design year and
mid-to-high risk future climate scenarios)




04: Future Climate Conditions

4. Future extreme conditions, based on design date and mid-to-high-risk future
climate scenarios:

a. Estimated range of high temperature; estimated cooling degree days

b. Estimated range of low temperature, estimated heating degree days

¢. Estimated maximum annual precipitation; max rain event

d. Estimated minimum annual precipitation

e. Notes on climate change impacts




05: Project resilience performance requirements

In step 05, you’ll document regulations that affect the project and review them with
your client, included but not limited to:

o« Building Risk Category
e Code enforced at time of construction / substantial alterations (for existing
buildings)
Local building & zoning codes
Local overlay district
Current model code version
Other applicable state / local regulations - this is where local CLIMATE
CHANGE ACTION PLANS & LOCAL HAZARD MITIGATION PLANS must
be included
e Owner’s performance based requirements
o Including business continuity, post-disaster reoccupancy, and functional
recovery



05: Project Resilience Performance Requirements

5. Project resilience performance requirements:

a. ICC building risk category

b. Fer existing buildings, the code enforced for ariginal construction
and substantial alterations

. Local building and zening codes

d. Local overlay district, if any

e [CC current madel code

f. Other state/local resilience regulations

9. Describe performance-based requirements (e.g., resilience requirements;
note that these will be further defined elsewhere in the contract)




06: Project Team Acknowledgements

6. Project team acknowledgement: List each project tearn member company name
and contact: provide a signature and date. Your project team might include:

Client

Architect

Civil enginear

Structural engineer

Mechanical engineer

Electrical engineer

Flumbing engineer

Landscape architect

Lendar(s)

Owiner's insurance broker

Ohiner's provided consultants

Other




O7: Notes

At this time are additional consultants, studies, or information recommended or
required to further understand project risks? Note: throughout the project process,
additional consultation or service needs may be identified.
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Talking to Clients about Resilient
Design Priorities and Strategies



Setting the Tone | How do we define resilient design?

o Extending the useful life of the building
o Future-proofing
o Keeping buildings operating and staff supported in a critical event

o Keeping residents safe & well in livable homes



Timing | When do we start these conversations?

Site selection & Risk analysis & Document design
program? mitigation strategies measures for bid

o concept Schematic

o Design Design . .

Site risk analysis Service continuity Revisit goals as

Client priorities design decisions needed to realize

Consultant
coordination



Setting Priorities | How do we assess risk?

What risks are the highest priority for this building?

o | Extreme heat o Drought
o  Wildfires/air quality events o Hurricanes
o | Power outage o Tornadoes & extreme wind

o Major earthquake & liquefactiono Severe storms & snow

o Extreme rain and flooding o Civil Unrest



L

Air Quality Index (PM2.5) in Oakland During the Camp Fire



Setting Priorities | How do we assess risk?

Image source: Risk Factor Air Factor



https://riskfactor.com/methodology/aircpb976/files/documents/Hi-Resolution%20Maps.pdf

Setting Priorities | How do we manage data”

This growing database tracks resources for resilient design:

https://tinyurl.com/res-resource




Setting Priorities | How do we manage data”

Use this link to submit case studies, policies, tools, information
resources to the database:

https://tinyurl.com/add-a-resource



Mitigation Strategies | How do we establish scale?

Residents In Residents In Address a need In
their homes Common areas the neighborhood



Mitigation Strategies | How do we track decisions?

What risks are the highest priority for this building?



Mitigation Strategies | How do we track decisions?

What strategies are important for a successful response?



Mitigation Strategies | How do we track decisions?

What are the most critical service continuities?



Mitigation Strategies | How do we track incentives?

What are other incentives to implement these strategies?






Designing Beyond Code

\ PASSIV

CODE )SHELTER IN PLACE

Page 6



Resilient design

@% Sustainable design

w follows an follows a
The gains from each sustainable design All systems work together to maintain the
choice are not explicitly dependent on all building’s essential functions across all

other choices. aspects.



5-Forms of Resilience

Health
Resilience
refers to the
physical,
mental, and
social health of
individuals of a
place.

Social
Resilience
health of a
community to
maintain
cultural and
historical
traditions that
can define a
sense of a place.

Infrastructure
Resilience
focuses on the
physical
infrastructure of
a place.

Environmental
Resilience
includes climate
and weather
impacts on an
ecosystem as well
as all the native
flora and fauna
species of a place.

Economic
Resilience Ability
to prepare,
endure, and
operate through
adversity.



Resilience Design Landscape

Page 9



Resilience Design Toolkit — 5 Steps



Step 01 — Resilience Scope Assessment

Private Embedded in Added to an Stakeholder
Conversations an RFP/RFQ Existing Project Meeting




What Does This Mean For My Project?

Task 01 — Determine the
Resilience Scope

J

Detect Resilience Scope from
Client
Private Conversations
RFP/RFQ
Added Scope
Stakeholder Meetings

~

%

Define & Refine Resilience
Scope

{ Task 02 — Assemble the Team J

e N
Determine
e Who to include?
e What is their task?
e How much fee needed?
\_ J
Deliverables
4 )
Work Plan } { Job Cost
\§ 4

Manage Client Expectations




Aligning the Team



Step 03 — Hazard Assessment and ldentifying Risk/ Vulnerability

Page 22



Step 03 — Identify Hazards

Earthquake

Causes

A sudden and violent shaking of the ground, due to tectonic movement

Violcanic Activity, Tectonic Movement, Gecological Faults, Landslides, Explosions

+ 10 more
Hazards In
the FEMA
National

Risk Index

Concerns

Structural Damage, Tsunami, Rockfalls, Liquefaction

Damaging
Components

Landslides/Mudslides, Avalanches, Shaking Vertical/Horizontal Displacement,
Compromised Adjacent Structures with Fall Risk

Pages
23-25




Step 03 — Determine Critical Impacts

Tsunami

Hazard Primary Impacts Secondary Impacts
|
[ Utility ]
Shaking, Vertical Disruption
/ Horizontal Inf
Displacement [ 4 r_aStrU(_:ture ]
Disruption
Earthquake [ Fault Rupture ] [ Building ]
Damage
[ Liguefaction ] Mental &
Physical Harm
[ Landslides ] Financial
[ ] Impacts

Page 28



Step 04 — Knowledge of Place in Design

Page 18



Step 04 — When Developing Solutions....

7/ Topics to Consider

Systems Thinking

~

Vs

Vernacular Design

Weak Links

Policies & Operations

Equitable Communities

Ecological Solutions

|

|

Page 30




Step 04 — Resilience Design Feedback Loop

Page 29



Step 04 — Benefit Cost Analysis

Benefit Cost Analysis (BCA) Steps

-

Step 1

Data Collection
and Project
Information

o

~

%

4 N

Step 2

Determine value of
building and its
assets

. %

-

Step 3
Characterize
Hazard Impacts
and determine

Damages

~

/

-

Step 4

N (O

Step 5

\_
~

AlA Resilience Course, Module 7 “Business of Resilience” (AlIA 2018)

|dentify mitigation
alternatives and
associated

benefits

. /

Calculate Benefit
Cost Ratio (BCR)

. /

Page 37




Step 04 — Benefit Cost Analysis

Damages from Cost for
Potential Resilience
Hazards Strategies

Damages
Cost of Resilience
Strategies

| | The Resilience
Benefit Cost Ratio Strategy Should be
(BCR) >1.0 i
Considered




5. Evaluate + Nurture

A Resilient Building

Step 05 - Evaluate + Nurture is where the relationship
with the client and the performance of the project
come tegether, hopefully in a positive form. We
should always seek to know failures and successes
of our past projects so that we can learn and perform
better on the next project.

Post Canstruction

Successfully achieving the project’s resilienca goals
presents post occupancy opparunities. After the
cartificate of eccupancy has been earned and the
cantract requirements have been fulfilled, the project
likedy 15 considered camplete. This is a perfect tme ta
follow up on Return-on-Investment (RO1) of the project
as appropriate with the client and stakeholders. This
could ba assessed more comprehensively through a
Post-Occupancy Evaluation {POE). Lessons learned in
the POE may be useful content for a project case study
or other publication that describes both failures and
SUCCEES0SE,

Itis incredibly valuable to be able to assess project
performance so that we can determing which design
strategies functionad as intended or were not worth

the invastment. The comprehensive yat lighly specific
design strategies that could be developed for resilience
design may be urigue to the progect and site. Design
elements could be used in subsequent projects and &
database of successful and not so successful sirategies
can help provide direction in the future,

Case studies are a graat vehicle for documanting
praject wark and the resilience desian strategies
included in the design. Developing a case study
template that is clear and direct helps make project
wiork hughly shasabile and can also be used for marketing
and business development.

Clear and tangible building cperations and maintenance
manuals are critical for the bullding to function as
designed and maintain its resilience features. Building
operations manuals are developed and building

operations staff are trained on how to properly

aperate the building. This is typically performed by
commissioning agents and MEP enginesars an the
project, These training manuals should hawve sections on
building resilience systems.

Threugh this process, it alse prevides an spportunity to
rernain in & trusted position with the client. Maintaining
a relationship with a clent and thelr organization may
provida opportunities for future work and the ability to
follow-up on past projects,

Post Occupancy Evaluation

‘Within the first year of operation, it is best practice to
aengage the owner with the appartunity to perform a
post accupancy evaluation (POE) for the project.

“Pest occupancy evaluation” is & term widely acceptad
and used across the industry for evaluating design after
it has been put into service, The depth of analysis and
toals used can vary quite widely in a POE.

PCE ie an evaluation conducted during the operations
rhase of a project afier completion of design and
construction. The scope of POE can differ dramatically
by project type, client interest, and the skills and
axparience of the design tesm. & POE is exacuted

to anawer crucial questions about a building’s
parfermance. It can addrass guestions such as:

Does the building perform as it was designed?
Does the building meet the users” needs?

Whal correclive measures can be implemented 1o
improve performance?

How can building featuras be dezigned mare effactively
in the future?

Quantitative and qualitative measurements taken in

a POE study ultimataly allow designers and clients to
review the effectiveness of design features and building
performance.

When

It's imperiant to give the operatians team sufficient
opportunity to calibrate the building after it is fully
cocupied, which typically oocurs 10-18 maonths after
project completion. Also, work teams, managers and
individuals nead to adapt to their new spaces, discover
winat works and doesa't wark for them, and run through
all procasses.

You should start thinking about a POE at the very
beginning of the project, A similar evaluation can also
be provided prior to the start of a projest te document
8 baseline conditian, identity issues or concerns to be
addressed with the new design, or help the owner and
design teem identify project goals end pricrities.

Who

Sirnple witarials can be provided to belp project team
members gather quantitative data. When it comes to
interviews, surveys, and other qualitative responses,
careful considaration in phrasing questions or input
prompts will help collect unbiased and more useful
responses. In identifying user groups and respondents
to the POE, the first consideration is the type of
Infermation or feedback desired, Typical stakeholders
could include building enginesrs and facility mangars,
residents, team leaders, tenants, specialized work
groups, students, facully, nurses, patiants, managers,
staff, and executives. There are extarnal tools and
regairees avallable to help define a mose customized
POE 1w addrese specific concarns or client needs.

Why

The FOE pravides validation of design strategies and/or
constrection implementation, and helps track to meet
initial goals. Evidence from previous projects, including
examples and impacts, makes it even sasier to justify or
bolster design solutions on future projects.

For the client, the POE proves the value of design
ard perfarmance enhancemants (daylight, biophilia,

acoustic control, lighting, individual contrel, tharmal
comfort, etz.), The and user gaing better undarstanding
of the physical space they oocupy and the design
considerations.,

A POE could alao be used to demonstrate 1o an owner
the impact of higher quality design features, including
higher quality matenals.

Follow-up After a Disaster

Inevitabsly when a disaster eoours, we shauld all lend

a helping hand where we can. After the situation

has stabilized, a discussion with an cwner may be
welcomed on how the building or project endured

the disaster event and how the project team can help
navigate isswes with the building. This may help reveal
hon the awner has parceived rasilience design features
which may provide both objective and subjective
responses. Having a relationship with the cwner can
help make these conversations maore fluid and may
raveal feedback on resilienca parformance. Sometimes
the conversation may not be welcomed, it is up to the
project team ta assess the situation,

Other Ways to be Involved

The AlA Drisaster Assisiance Committes pravides
organization and training for architects to belp their
communities atter a disaster event, The Safety
Assessment Program (SAP) uses the California Office
of Emergency Services training program for structure
assessments after earthquakes, flaoding, and extreme
windstorms. Archilects and Engineers can complete
the treining and be placed on a list of voluntesrs to
help with damage assessments after a disaster event,
This program can provide firsthand experienca of the
patential damage and hazards, relief process, and
protocols that can affect communities, which can halg
with resilient design development.
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Authentic Comprehensive

Use an objective approach to make informed Consider full components and systems when
decisions that add value for the overall project. developing design concepts and strategies.

g Bad



BPRS

Building

Resilience Sustainability
Performance
Metrics to measure value in design; Ability to prepare, withstand, and Making decisions that minimize
operational, financial, social. recover from adverse events. negative impact for future

generations.

7 I\ ( $




Owner’s Project Requirements
(OPR)

Document that outlines the project's scope,
goals, and requirements, including the desired
end state.

Details the functional requirements of a
project and the expectations of the building’s
use and operation as it relates to building
systems.

Assessment Rubric

Criteria to assess the effectiveness of proposed
design strategies to meet the project
requirements and goals.

List of 5-10 criteria with weighted ranking.

Pairs with cost information if available.



Nature of Place Integrative Design Charrette

Comprehensive site analysis using the AIA Project team charrette to first distill potential
Framework for Design Excellence. This opportunities and then develop design
framework uses 10 specific measures to strategies that help meet project goals.

evaluate a place.



Green Building Certifications High-Value Design

Create accountability for design strategies to Leverage these strategies to balance budget
produce meaningful impact. and intent.

%
LIVING
BUILDING
CHALLENGE



Programming/Discovery
Site Design Meetings

Nature of Place Integrative Design Building
Concepts & Budget Charrette Performance,
Distillation Resilience,

Sustainability

01 Site Plan Drivers 02 Program

July 30 August 12 August 26 September 16
* Site Plan Prioritization * Site Plan Prioritization Drivers * Site Plan Scenarios Draft 2 * Site Plan Scenarios Draft 3
Drivers Established Reviewed * Adjusted Building Blocks and * Final Revisions to Campus Massing
* Site Plan Scenarios Draft 1 Traffic Patterns and Traffic Patterns + Parking Strategy
e Major Building Blocks * Parking Strategy Developed  Set Project BPRS Goals
* Key Traffic Patterns * Integrative Design Charrette with
* Owner’s Project Requirement Project Team

Follow-up



Stakeholders

CLIENT / INVESTOR

Johns Hopkins
Health, other
entities investing
capital in the
project

CLIENT / USER

Patients, family /
visitors, staff, and
anyone interacting
with the built
environment

CO-CREATORS

Project Team
(architect,
engineers,
consultants,
contractor, etc.)

COMMUNITY

Members of the
public, local
community groups,
neighbors

EARTH

Environmental
advocacy groups,
ecological and
natural systems



Measures of Success

CLIENT / INVESTOR

1.

N

No

Very Efficient >
Focus on Operational
Cost

Water Efficiency
Evaluation of Total
Cost of Ownership
Maintain operational
requirements without
sacrificing program
Balance efficiency
and sustainability
Long-term efficiency
Lifecycle impact of
products and
materials

CLIENT / USER

Retention and
recruitment of staff
Patient and family
experience
Operational Efficiency
Reduce injuries
Resilience, Patients
can shelter in place
PVC-Free products in
buildings.

Products durable to
disinfectants

State of the art
Facilities

Large loading docks
to facilitate building
operations

CO-CREATORS

Project Team: We
want to say "l want
to work with that
team again”

Quick project close-
out and punch-list!
All parties and
disciplines

feel heard

COMMUNITY

Patient-family
advisory group
(monthly) > Engage
this group and
account

for feedback during in
formed decision
making

Rural preservation /
nature preservation
for the area

EARTH

. Avoid Stripping and

waxing floors / VCT -
Sustainable flooring
can incorporate
sustainable rubber
flooring for instance

. Preserve natural

beauty of the site



AIA Measures of Design Excellence

The Design Measures guide our work, help define our shared principles, and drive
beauty, performance, innovation, and impact.

66



Building & Design Strategies Activity

Strategy Topic
Strategy definition. Think about the context and provide feedback on where the project should aim regarding this
topic.

v v \'4



06 | ENERGY

Greenhouse Gas Emissions

The campus will reduce GHG emissions from a determined baseline design.

vVvywvw v

ASHRAE 90.1- Embodied
2019 - 3% Carbon, 10%
Improved over Reduction, MEP
Min Code 2040, 20%

Reduction

HHS Climate
Pledge, 50%
reduction by
2030, 100% by
2050

JHU, 20% reduction by
2030, 100% by 2045,
100% renewable
energy purchase by
2030, All new
buildings to be all
electric or AE ready



06 | ENERGY

Building Energy
The facility will accommodate future energy grid transformation.

vV vV VvV v

‘ N_at_”racl Gas & Design for All Electric Battery Storage

ectrICIty onnection, T . .

Fuel Oil Back-up fU-tl-Jre | Building & Microgrid
Generators Electrification Systems

Renewable Energy
The facility will leverage alternative and renewable energy in the building operation and design.

v v \'4

None Renewable Onsite Solar Building
Energy Credits Photovoltaics Integrated
Photovoltaics



09 | CHANGE
Flexibility

The facility will provide the flexibility for opportunities for future use. Consider modularity (walls, furniture),
standardization, future expansion, etc.

vV \'4

Flexible Furniture, Acuity Adaptable Accommodate Patients Emergency Natural
Internet of Things Patient Rooms from St. Petersburg Ventilation
Campus

Building Lifespan
Expected lifespan of the building to operate and serve the community on this site.

vV \'4

30 years 60 years 90 years 100+ years



Inoperability
How long can this building tolerate being inoperable after an adverse event or situation?

3-9 Days 1-3 Days 1-24 Hours 0

Emergency Power
How much emergency power reserves are needed for the building and site?

vVVvwv

72 Hours 4 Days 6 Days 9 Days



OPR to Design

Design Evaluation Process

1. Determine Appropriate Range of Performance for the Project

- e EEEEEEE_EE_EEEEEEEEEEEE_mm—_m—_m—_m—_ = N
7/ . . . . .
¢+ 2.Develop Strategies to connect OPR to Design \\ 3. Assess Design Strategies for Effectiveness
: |
I I
I |
| I _ 4 3 2 1
I L 20% 0-5 Years 6-10 Years 11-15 Years 16+ Years
| 20% 20% + 11-19% 0-10% Negative Impact
I | 20% 20% + 11-19% 0-10% Negative Impact
: I 15%
5%
I | 20% 20% + 11-19% 0-10% Negative Impact
\ |
/
N ’



Sustainability & Resiliency Priorities

Priority Summary

1. Design Utilizes Resources Efficiently
e Balances monetary resources with energy and water efficient design within reason; minimizes carbon impact
* Evaluate total cost of ownership and prioritize operational cost

2. Enhances Wellbeing and Superior Healthy Environments
* Retain and attract top staff talent
e Positive health outcomes for patients

3. Resiliency
e Maintains operation through adverse events
* Patients can shelter in place

4. Durable and Reliable Systems and Finishes

e No VCT /stripping floors required; sustainable flooring : More Discussions in Design
* Durable to cleaning and disinfectants Development



Strategies Overview

Resource Efficiency
e Massing / Form

e Loads (internal gains) /
Envelope

e System Selection

Site & Wellbeing

Respite Spaces (Inside &
Outside) (Playgrounds,
Fitness)?

Walkway Protection (Solar
PV)?

Trail connections / Bike
Storage Facilities?

EV Charging (10+% Spaces,
Locations)?

Resilience

Place for emergency water,
materials (food, medicine,
toiletries, etc.)?

Generators and Equipment
Inside or Outside?

Building Articulation for
Daylighting?

Stormwater Control &
Storage (Bioswales, Porous
Paving)?



06 | ENERGY

Energy Efficiency
The facility will be energy efficient. Consider the energy target for the new design and discuss possible technologies

and features, including:

ASHRAE 90.1-2019 ASHRAE 90.1-2022 10% Improvement 15% from 90.1-2022 Zero-Energy Ready
(FL Energy Code) (Future Energy Code) from 90.1-2022 w/ Renewables ENERGY STAR 100
EUI Target Depends on Design and
massing for PV feasibility



Building Form

How Form Impacts Energy

1. E-W axis allows for greater access
to daylighting while controlling
solar glare (bottom image)

2. Cooling Load 1% reduction =
equipment size reduction (Roughly
13 tons and $100,000)

3. Energy Reduction of 2% Annually
(Roughly $50,000 for future build-
out)



Energy Reduction Strategies
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Site & Wellness Strategies
05 | Pocket Garden

Respite Spaces (Inside &
Outside) (Playgrounds,
Fitness)?

Walkway Protection (Solar
PV)?

Trail connections / Bike
Storage Facilities?

EV Charging (10+%
Spaces, Locations)?

35,000 sq. Ft. Of flat thin-
film panel = 5.5% phase 1
site energy

Diagnostics + Treatment
Inpatient Beds

Medical Office

Central Energy Plant

e

Electric Vehicle
Charging Stations

Solar PV N\
Canopy I

[

="
'/ § ,’i____,:
\ |
\ \ \
N /
\N-——------————-_---_/
Campus Trail
Connection




Resilience Strategies
05 | Pocket Garden

Place for emergency
water, materials (food,
medicine, toiletries, etc.)?

Generators and
Equipment Inside or
Outside?

Building Articulation for
Daylighting?

Stormwater Control &
Storage (Bioswales,
Porous Paving)?

Diagnostics + Treatment
Inpatient Beds

Medical Office

Central Energy Plant

e

Potential 100-500-1000 yr.

[ Flood Impacts

]

Stormwater
Control

)/
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Rubric Assessment

Introduction

Main Criteria Weight Satisfactory Adequate -
Economics First Costs 25% |Below Budget, On Budget 0-10% 11% +
Carbon Embodied Carbon Reduction 10% 20% + 11-19% 0-10% '\'Ifng;;'(‘:’te

Carbon/Energy Reduction per LEED

Environmental . . 25% 20% + 15-19% 10-14% 5-9%
Reduction Metrics
Environmental \,\’Avg‘ttﬁéfed“"t'on per LEED Reduction 15% 30% + 20-29% 11-19% 0-10%
: : : Negative
Operational Operational Cost & Labor Reduction 25% 20% + 11-19% 0-10% Impact

e Assess design strategies or packages with rubric to determine effectiveness for project.
e Guides decision making and strategy development.

 Comparative options would select the highest score

* Yes/ No decision would set a minimum score of at least 3.0 (Satisfactory)



Strategy Evaluation Summary

Resource Efficiency Site & Wellbeing ..
. : Organizing Concepts
[ Building Systems J [ Site Systems J [ J

Strategy Score Yes No Study Further
1.1 Heat Recovery System - Domestic Hot Water 2.9

1.2 Heat Recovery System - Heating Right-Sized 3.1

2.0 Solar Thermal w/ Storage 2.75

3.0 Decoupling of DHW & Heating 2.9

4.0 Water Loop & Management Plan 3.15

5.0 Fan Power Design Level 2.95

6.1 DOAS Dehumidification - No ERV 3.2

6.2 DOAS Dehumidification - ERV 2.9

7.1 Steam Generation - Steam Boiler 2

7.2 Steam Generation - Electric POU 2.85

8.0 Level of Potable Water, Energy, & Materials Storage 3.6

9.0 Envelope Sensitivity NS

10.0 Window to Wall Ratio (WWR) NS

1.0 Stormwater Management Plan 3.5

2.0 Pervious Surfaces 3.1

3.0 Activity Canopy 3.3

1.1 LEED Certification 3.8

1.2 Design to LEED Standards 3.2




Resource Efficiency / Building Systems

8. Level of Potable Water, Energy, & Materials Storage

Initial Cost: $5-S$S
Lifecycle Cost: SS$

7 Days 7-9 Days
Pros Notable Characteristics
o Self-sufficient operations e Specific spaces requirements for drinking

water, medicine, toiletries, food, and
personal item storage per person. (2-3 CF
* Continuous Operations per person, per day)

e Shelter-in-Place

e Minimal Revenue Disruption * Dedicated program or designated dual-
purpose space to accommodate storage
(flex space).

Cons * Equipment to hold extended water and

e Additional area and specific locations energy on site.
needed for equipment

e First Cost



Resource Efficiency / Building Systems

8. Level of Potable Water, Energy, & Materials Storage

Initial Cost: SS
Lifecycle Cost: SSS
7 Days 7-9 Days
8.0 Level of Potable Water, Energy, & Materials Storage 4 3 2 1
Main Criteria Weight Satisfactory Adequate Score
Financial Resilience Minimize economic disruption 20% 0 $ $$ $$$+ 4
Economics First Cost 20% Below Budget On Budget 0-10% 11% +
Social \F;ir;)igcr))tes user satisfaction (Patient, Staff, 20% 20% + 11-19% 0-10% Negative Impact| 4
Environmental Carbon/Energy Reduction 15% 20% + 11-19% 0-10% Negative Impact 4
Environmental Water Reduction 5% 20% + 11-19% 0-10% Negative Impact 4
Operational Minimize operational disruption 20% 0 Hours 1-2 Days 2-6 Days 6+ Days 4
Final Score|| 3.6




Resource Efficiency / Building Systems

1. Heat Recovery System

Initial Cost: $SS
Lifecycle Cost: S

Heat Recovery System — Optimized Sizing for Heat (12% CHW)
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1. Heat Recovery System

Initial Cost: SS
Lifecycle Cost: SS

Heat Recovery System

Pros

* Recover energy that would otherwise be
rejected to the cooling tower

* Reduce simultaneous heating and cooling
by disparate systems

Cons
e Added first cost

* Need to keep system loaded for proper
operation

Resource Efficiency / Building Systems

Notable Characteristics

A small DHW preheat system is typically
required by the energy code

Larger systems that offset heating in lieu of
DHW can provide greater savings with more
predictable load profiles

Several size options with various first cost
and operational savings



1. Heat Recovery System

Initial Cost: SS
Lifecycle Cost: SS

Resource Efficiency / Building Systems

Cooled CHW/Steam

Boilers) ($/yr)

Savings to Base Design (Water

$70,000

$60,000

$50,000

$40,000

$30,000

$20,000

$10,000

$0

$6,762

DHW Preheat with HRCH

$61,877

HHW HRCH @ 12% Peak Cooling




1. Heat Recovery System

Initial Cost: SS to $SS
Lifecycle Cost: S to SS

Resource Efficiency / Building Systems

1.0 Heat Recovery System - Domestic Hot Water 4 3 2 1
Main Criteria Weight Satisfactory Adequate _ Score
Economics First Costs 20% Below Budget 0-10% 10%-15% 15% + 3
Carbon Operational Carbon Reduction (LEED Reduction Metric) 10% 5% + 2-5% 0-2% Negative Impact 2
Environmental Energy Savings Absolute (LEED Reduction Metrics) 25% 5% + 2-5% 0-2% Negative Impact 3
Environmental Water Reduction / Savings 10% 10% + Savings No Change -10%-0% <10% 3
Economics Energy Cost - Operational 15% 5% + 1-4% No Change Negative Impact 3
Operational O&M Cost to Maintain and Difficulty 20% Easy/Low Cost | Standard/ Standard Learning Curve New / High 3
Final Score 2.9
1.0 Heat Recovery System - Heating Right-Sized 4 3 2 1
Main Criteria Weight Satisfactory Adequate _ Score
Economics First Costs 20% Below Budget 0-10% 10%-15% 15% + 2
Carbon Operational Carbon Reduction (LEED Reduction Metric) 10% 5% + 2-5% 0-2% Negative Impact 3
Environmental Energy Savings Absolute (LEED Reduction Metrics) 25% 5% + 2-5% 0-2% Negative Impact 4
Environmental Water Reduction / Savings 10% 10% + Savings No Change -10%-0% <10% 4
Economics Energy Cost - Operational 15% 5% + 1-4% No Change Negative Impact 4
Operational O&M Cost to Maintain and Difficulty 20% Easy/Low Cost | Standard/ Standard Learning Curve New / High 2
Final Score 3.1




Strategy Score|Study| Yes Notes

\1/\'/2:;?61'[ NECOVER] SRS - IDEMESS [l 2.9 40T Unit (Energy Code Min.) Cost study needed

é.é(;eat Recovery System - Heating Right- 3.1 150T Unit (Beyond Energy Code)

2.0 Solar Thermal w/ Storage 2.75

3.0 Decoupling of DHW & Heating 2.9 Base Price (Coupled)

4.0 Water Loop & Management Plan 3.15 To be studied further

5.0 Fan Power Design Level 2.95 Adjust Fan Power in design

6.1 DOAS Dehumidification - No ERV 3.2 Base Price, Central vs multiple DOAS units.

6.2 DOAS Dehumidification — Dual Path 2.9 Not in Base Price

6.3 DOAS ERV

7.1 Steam Generation - Steam Boiler 2 Large Boilers being phased out

7.2 Steam Generation - Electric POU 2.85 Base Case

8.0 Level of Potable Water, Energy, & Materials 36 To be studied, is a well available? Well for Cooling Tower.

Storage ' Additional Capacity with a Buffer tank.

9.0 Envelope Sensitivity NS Glazing location to be studied further

10.0 Window to Wall Ratio (WWR) NS To be studied further in SD’s

11.0 Geothermal Waiting on Site Survey

12.0 EV Charging Stations Determine the amount of charging needed, metering
recommended.

13.0 Solar PV To be'updated after build.ing systems types selected.
Location(s) to be determined.

14.0 Micro-Grid System w/ Batter Back-up for Additional Redundancy for Back-up Power, Generators still

Resiliency needed.

15.0 Condenser Domestic Pre-Heat Recommended Option if not using HRC.

1.0 Stormwater Management Plan / Strategies 3.5 Potentially add pervious surfaces

2.0 Pervious Surfaces 3.1 Not critical path

3.0 Activity Canopy 3.3 Size / location / scope to be determined

1.1 LEED Certification 3.8 Official certification not pursued

1.2 Design to LEED Standards 3.2 Track project alignment with LEED







Thank youl!
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All-Electric, High-Perfomance, and Resilient
The Affordable Housing Playbook for the All-
Electric Solution

Tim Kohut, AIA, CEA
Director of Sustainable Design
COREvolution / National CORE

tkohut@corevolution.org



All-Electric, High-Perfomance, and Resilient
The Affordable Housing Playbook for the All-
Electric Solution

...a guide for California (and beyond)...
...economics, technology, budget...
...lean into the future

Tim Kohut, AIA, CEA
Director of Sustainable Design
COREvolution / National CORE

tkohut@corevolution.org



Why economics drive the
design process?

...the importance of
economic resilience.



Our Commitment to Sustainabillity...



Our Commitment to Sustainabillity...



Our Commitment to Sustainabillity...



Our Commitment to Sustainabillity...



Energy Efficiency + Renewables — Why is this important now?

The Dropping Cost of PV

1. These are real savings

2. We see this playing out on
every project.

3. Affordable housing developers must
take advantage of this (there is too
much at stake not to)

4. National CORE is way way ahead of the
curve on this






SOMAH



SOMAH



SOMAH

Energy Toolbase — Run the Report...

Economic Analysis for Greenbrier Important Economic Info



SOMAH

Energy Toolbase — Run the Report...

Economic Analysis for Greenbrier Important Economic Info



Critical Load



Critical Load
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Critical Load
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When energy and
economics converge —
next steps...



Rose Creek Village, San Diego, CA
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Rose Creek Village, San Diego, CA



Rose Creek Village, San Diego, CA



Rose Creek Village, San Diego, CA



Rose Creek Village, San Diego, CA



Rose Creek Village, San Diego, CA



Rose Creek Village, San Diego, CA

$677 $11,274 $11,951
$626 $10,416 $11,042
$641 $10,586 $11,227
$577 $9,512 $10,089
$596 $9,798 $10,394

$7,280 $120,242 $127,522



Rose Creek Village, San Diego, CA



Rose Creek Village, San Diego, CA

Annual Electricity Savings: $123,557



Rose Creek Village, San Diego, CA



Rose Creek Village, San Diego, CA



HARC



HARC’s Headquarters

Certified LEED Platinum ... and much more!

18,500 SF office building

$7.3 million overall project cost

13 Months from construction to move-in

High efficiency building envelope

11.52 kW rooftop solar plant

Geothermal field, high-efficiency heating and cooling
Life cycle assessment (LCA) on building materials

Ecological survey at 3.5 acre site, restorative landscaping



Sustainability Goals

e A/C- Geothermal wells

* Smaller mechanical systems; 25% of typical
* Daylight where possible; 75% of space

* Walls structured for future flexibility

* Rain screen wall/building envelope

* Low-flow, high efficiency water fixtures

* Natural habitat & bioswales hold and slowly
divert rainwater

* Simple, stripped concrete floor
e Uncut carpet and ceiling tiles
e Recycled (new materials & construction waste)

e Regional materials

DAY LIGHT

FLEXIBILITY QuIET
FEWER DISTRACTIONS

COLLABORATION

SPACE NATURE
PRIVACY LIGHTING
OUTDOOR ACCESS















HARC Mission & Programs

Mission:

To provide independent
analysis on energy, air, and
water issues to people

seeking scientific answers
and to operate as a research
hub finding solutions for a
sustainable future.




Why a Green Building?
TS T E—

HARC'’s sustainability mission
Research collaboration
Community meeting space
Regional model

Biodiversity & water management
Energy & water efficiency
Employee health & well-being
Enhance partnerships

Simplicity & cost of operation



Coordination as a Key Objective

Teams understood & supported HARC’s mission and vision



Planning for an Event Like Harvey

e Qutside of 500 year
floodplain

* Elements of Low Impact
Development (LID)

a. Bioswales capture and
slow the flow of rooftop
& pavement rainfall
runoff

b. Permeable paving in
many areas

c. Habitat conservation



3.5 Acre Site

2014 habitat assessment completed

Minimize impacts

to forest composition
and structure, and other
ecological features

e 54 plant species including:
e Trumpet Creeper (Campsis radicans)
e St. Andrews Cross (Hypericum hypericoides)
e Farkleberry (Vaccinium arboreum)
e American holly (/lex opaca)

e 3.5 acres mixed pine hardwood forest
e Unpaved/Natural = 2.5 acres
e Developed =1 acre



HARC Property
Development

® Unpaved/
Natural

M Developed




High performance building envelope

Uses Dow Thermax Interior Dow 1”7 air gap &
insulation system and Wall Thermax metal panels
thermal venting Insulation

Heat from exterior metal
panels transfers to air
(rather than enclosure)
and vents upwards

Reduces amount of heat
hitting the insulation

Effectively brings
enclosure to R50 value

Cladding protects the slab
from direct sunlight and
eliminating the slab as an
external heat sink



Energy Modeling Goals & HVAC Design

e Net 22 kBTUs/sqft/yr

* >70% of a baseline project of this size

e > S21k per year in energy costs (confirming)



Solar Photovoltaics (PV)

* N-S building orientation

e Roof constructed to
accommodate future solar

e 11.52 kW solar array
e 36 panels on NW corner of roof
e Kyocera Model: KU320-8BCA

e Entergy rebate program
CLEAResult

(3 KYOCERA

KYOCERA SOLAR SOLUTIONS



Lighting Design

A quality lit space with low energy usage

 Modeled lighting power
budget, 0.25-0.34 w/sf

* Every office has daylighting
and view of outside

* Daylight reaches 75% of space;
use natural light when possible

e LED lights throughout; no
incandescent or CFL bulbs

please!



Energy Consumption

14,000
12,000
10,000
8,000 —

6,000

Energy Consumption (kWh)

4,000

2,000

]
lan Feb Mar Apr May Jun Jul

m 2017 11,238 12,891 12,170 12,025
02018 9,422 8,226 8,432 7,972 8,895 10,669 11,147

e 113,297 kWh last 12 months
* 6.1 kWh per sq. ft.

310.4 kWh per day

Sep Oct MNow Dec

10,009 10,729 10,232 9,083 8,252
10,275

Aug



Energy Supply

Energy Consumption per Month and Source

12,000
10,000
8,000
£=
= 6,000
=
4,000
2,000
- Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mowv Dec
mPV 905 591 1260 1478 1666 1,549 1,697 14955 1433 1,217 269 622

W Entergy 8517 7,635 7,072 ©64% 722% 35120 | 9470 8514 5234 89515 8114 7,630



Geothermal Heat Exchange

e Closed loop geothermal heat

exchange system i NN sttt
o 36 wells + 1 test well w/ sensors I 11 R

* Wells 300’ deep

e Constant temp ~70 degrees F

e 15 high efficiency heat pumps
throughout building

T e s




Active Owner Involvement

Lighting Levels — Reviewed IES
range for recommend lighting
levels. Worked with owner to
understand impacts lighting &
daylighting plays and targeted
specific levels for various spaces.



Active Owner Involvement

Building energy consumption —
Assisted in setting energy targets.
Provided information on various
types of building and expected
energy consumption.

HVAC selection - Priority ranking
based on owner defined matrix.



Building Update — Beyond Platinum



Building Dashboard:
Evaluating Building Performance



Certified Zero Energy

* Transition from intermittent net-zero events
during the weekends to being one of the first
certified commercial net-zero energy (NZE)
buildings in Texas

e This is happening due to the generous
financial support (5136,000) of the Green
Mountain Energy Sun Club which will allow
HARC to expand its existing solar array

e 208 additional solar panels (about 75 kW
DC) with the requisite inverters

* Expected completion date: November 2018



Certified Zero Energy

* Facility occupancy and use
monitoring

e Additional power meters,
light and occupancy
sensors, water meters

* A weather station along
with biowswale flow and
Soil moisture sensors

e Internet of Things (IOT)
approach

* Enhanced data and
analysis and artificial
intelligence

e ...and more to come!






0 & A




Thank you!
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