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. What is resilient design and resilient

facilities?

. Afew “old” idea with renewed purpose

From planning to resilient design
o AFSOC in Japan
o 920t Rescue Wing in Florida
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Resiliency

RESILIENCE DEFINITION

The term “resilience” means
the ability to anticipate, prepare

for, and adapt to changing -
conditions and withstand,
respond to, and recover rapidly
from disruptions.

FEDERAL REGISTER
\

Vol. 78 Wednesday,
No. 215 November 6, 2013

The President

Executive Order 1.
Climate Oﬁsnoe' 13653—Preparing the United States for the Impacts of

E.O. 13693

+ Resilience - the capacity to adapt to changing conditions and to maintain or
regain functionality and vitality in the face of stress or disturbance. It is the

capacity to bounce back after a disturbance or interruption
per the Resilient Design Institute (RDI)



DODD 4715.12 - Climate Change
Adaption and Resiliency

DoD Drectrve 4755
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The term “energy security” e
means having assured access
to reliable supplies of energy
and the ability to protect and
deliver sufficient energy to meet

operational needs.
— 10 U.S.C. 2924
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Army Directive 2017-07, Installation
Energy & Water Security Policy

- 14 day water and energy supply to critical mission facilities
- Infrastructure capable of onsite energy and water storage
 Flexible, redundant distribution networks

- Trained personnel in sustainment for energy and water
security

- Plan, program, budget and execute energy and water projects
that close energy and water security gaps and reduce risk



Provide a Life Boat

“Create community facilities (resilience hubs) that can
serve as gathering places during emergencies and
interruptions in services, and outfit such facilities with
access to key services, including water, electricity for
charging cell phones, etc. Such capabilities could be
integrated into schools and other existing community
facilities.” --Resilient Design Strategies, RDI



Resilient Design Strategies

Infrastructure
+ Transportation — multi-modal
+ Communication — multi-modal as well
+ Energy — distributed power; smart/micro-grids; local
+ Water — distributed storage and treatment
+ Intelligent/smart controls

Buildings
+ Extremely efficient
+ Local power and water, with local control
+ Include storage — thermal, water, power

+ Passive heating/cooling & ventilation
+ Orientation
+ Operable windows

...are often most (or only)
effective at a community,
district or campus scale



Resilient design starts with
site analysis and planning

- What are your risks, present and
future?
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- What are your assets?
— Solar, wind, soil characterization

— Water/hydrology and energy flows

- Model using future climatic
conditions rather than past

- Locate critical systems to withstand
extremes

Credit: USACE Louisville District, Doug Pohl



esiliency for AFSOC in Japan

Okinawans Protest Deployment Of U.S.
Osprey

An Osprey arrives at U.S. Marine Corps Air Station Futenma in Ginowan city on Japan's southem i

Monday. Six Ospreys were deployed in Okinawa, drawing shamp reactions from residents amid persistent concerns about the

ft's safety




Plan for a new mission...

- Create an Area Development Plan (ADP) for
Air Force Special Operations Command
(AFSOC) “Plan B” airframes at Yokota AB
— Sep 2013 —Sep 2014
— AE Team =5 people

— Alternative Development Scenarios
— Short- and Long-Range Plans
— Phasing, Cost Estimates and 1391’s
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Program
Amount  Scope

$15.5M ~11K SF
$25.3M ~457K SF

v $54.8M ~76K SF
, P P, ron Operations ~21K SF
- craft Parts & MRSP $42.4M ~33K SF

roup Headquarters ~SK'SF

Campus Development S$138M ~50 Acres



Next step: User Requirement Documents

- To justify future facility acquisition & verify PAs
- Effort included providing revised DD1391s




Professional work
environment

Unity & Purpose
Places of Respite
Sense of Place
Positive impression off-base

Safety & Comfort

People

Maintainable
Life-cycle cost effective
o Energy efficient buildings
Facilities
Redundant energy supply

Site adapted features

Low impact development



Resilient Design Strategies (with example)
Old idea find new relevance...



3.1

- Why you already used them?
— Energy and water savings
— Enhanced indoor environmental quality

- How are they also resilient?
— Extreme efficiency necessary to make on-site storage and generation & =
sufficient in times of need
— Passive design features allow continued operations during outages
- Daylighting
- Operable windows, stack ventilation

— Vernacular design: practices prevalent before the advent of air
conditioning and central heating
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High Performance
Building (Modeling)

- Designed to 30%+ efficiency
over 90.1-2010

Energy Footprint (kWh)

Enengy Footprint (Kism)

B - 57% of interior spaces daylit

W Ga= Heang

EEF - Maximized PV potential of
I south-facing roof

o A My n ) g S o e D — Could provide 35% of
energy; 50% of cost

Annual Estimated Utility Bill
$13/m?




WA On-site (Central) Plants & Generation

- Why you already used them?
— Peak load shedding to save money
— More energy efficient generation
— Reduced staff and maintenance burden compared to distributed systems
— Diversity of energy supply

- How are they also resilient?
— If set up correctly, they can “island” during grid outages
— Provide self-sufficiency during utility/infrastructure failures

- Through a resiliency lenses...

— Caution: don’t create a single point of failure either



Princeton & Sandy

- Resilient design strategies
— On site co-generation
— Electrical microgrid

- University became a
“place of refuge”

— Community members could

warm up, charge cell
phones, use wireless, etc.




Solar Ready Design

- Estimated energy use
intensity (EUI) of buildings
— Est. 883 MWh/yr
— Equiv. to one acre of PV

- PV in conjunction with
microgrid & generators to
provide resiliency



- Turned the warehouse, re-designed roofs

Solar-Ready
Design

- Increased south-facing roof area to 67,823 SF

- Increased the solar potential ten fold




PV-ready design...

Admin Building, 1344 sf
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Micro-Grids "“":;.’

- Why you already used them? o {
— Enables smart-grid implementation ,,-!‘*/ 5«/

- Two-way communication and control integral to the grid

— Enables “demand response” energy strategies
- Allow utilities to power up or down equipment in times of need = SS savings

- How are they also resilient?
— Makes “islanding” during grid outages possible
— Provide self-sufficiency during utility/infrastructure failures

- Through a resiliency lenses...

— Caution: cybersecurity is key



Micro-Grids

- Improve reliability

« “Island” critical
infrastructure

- Accommodates
local, distributed
generation

- Resiliency principle:
allows diversity and
control of energy
supply

- Starts with planning

Renewable Sources Energy Storage
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Campus will be
grid-connected

Improve reliability

Able to “island” if
needed

Accommodates
future PV and
generator power

Hybrid Micro-Grid
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— Tanks

Water features

- Energy

- Reconsider your planning horizons
— A 24~48 hour outage might not be long enough

Batteries
Hydrogen
Ice/chilled water
Geothermal

—

1 |
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St Alevo’s GridBank, an “energy reservoir”
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Edwards AFB ice storage



Storage
- Why you already used them?

— Energy and water savings

— Demand management

- How are they also resilient?

— Self-sufficiency during outages

- Through a resiliency lenses...

— Extreme efficiency necessary to make on-site storage and generation
sufficient in times of need

— Redundant & diverse systems might compete with efficiency
— Favor passive or manual-override systems



CRe] Place-making

- Why you already used them?
— A nod to “place”
— Recreate, move and connect with nature
— Build social cohesion and esprit de cour

- How are they also resilient?

— Strong communities in which people know, respect, and care for
each other fare better during times of stress or disturbance.

— Natural systems have evolved to achieve resilience - maintain or
restore them; use abundant local resources

— Social equity and community contribute to resilience - can be as
important as physical responses



Place-making and Pedestrians

- Resiliency design

— Places of respite
— Places of gathering
— Places of ceremony
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move through hardship and become better.”
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LEED Pilot Resiliency Credits

- Assessment and
Planning for Resilience

Assess

(IPpC98) Hazards

. Design for Enhanced —y
Resilience (IPpc99) .

Enhanced Resilience

— CHOOSE 1

(1 POINT)

- Passive Survivability
and Functionality
During Emergencies cHOOSE 2
(IPpc100)
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Guardian Angel Facility
Patrick AFB, FL
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Guardian Angel Facility =N RSsH
Patrick AFB, FL
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A JOINT VENTURE

Guardian Angel, Patrick AFB, FL vaolten:

)




Resilient Design: Dry-proofin

- Membrane vapor barrier o i
adheres to foundation ' ’
concrete

- ICF building = superior air
barrier and insulation

- Miami Dade Hurricane

wind/impact requirements
met

« Aluminum or stainless steel
exterior; textured acrylic finish



(@ FLOODCONTROL

B INTERNATIONAL

Resilient Design: Dry-proofing

3’ flood gate system pre-installed|
at entrances  ‘

All window >3" up

All mechanical equipment inside

100’ tall parachute drying tower |

unique e o o

— Steel frame, 2” insulated metal panel
building

— Could flood; dry-proofing doors into
adjoining building



* Resilient design and resilient facilities

L A few “old” idea with renew purpose
* HPSB

 On-site plants & generation

* Storage

*  Microgrids

* Place-making

SEEEEETEPEEHPHHPHHbF * Resilient design case studies
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» Walkability
» Connectivity
» Public Spaces

> Low
Maintenance
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Architectural — Exterior Building Materials

» Emphasis on locally sourced materials

> Metal panels, exposed concrete,
accent tiles

» Roof systems — combination of metal
sloeed roofs & low slope membrane
roofs




AFSOC - Interior Design

212 FORCE
OFESSIONS

Interior Campus Theme
» Unit Recognition
> Who we are — what we do

. ! : VISION:
» Honor past service - ' "R B
> Visual interest — feature wall
> Resilient materials
» Similar “feel” to each building

~AFSOG-

America’s Air Commandos...Anytime...Anyplace




Intent

Expected Outcome

1. Improve Resiliency

Identify vulnerabilities to
energy supplies, such as
physical and cyber attacks
or natural disasters
Mitigate impacts from
disruptions in energy
supplies to critical assets,
installations, and priority
missions

Develop ability to prioritize
resources against risks to
the mission

Advance physical and
cyber security solutions

to protect critical energy
assets and secure
industrial controls systems

Improved responsiveness
to disruptions to energy
supplies

Increased ability to quickly
resume normal operations
and mitigate impact to the
mission

Prioritized response plans
and solutions to mitigate
risks from the tail (logistics
supply chain) and the
tooth (energy demand in
operations)

Assured ability to provide
energy for mission-critical
function

2. Optimize Demand

Increase energy efficiency
and operational efficiency
for Air Force systems
Enhance capabilities by
focusing on the energy
required to achieve the Air
Force mission

Build energy
considerations into

Decreased amount

of energy required by

Air Force systems and
operations without
negative mission impacts
Increased flexibility, range,
and endurance in all
operations

Matured long-term,

Air Force research, focused solutions to Air
development, test and Force energy challenges
evaluation (RDT&E) efforts

3. Assure Supply Integrate alternative Access to clean energy
sources of energy resources and supply
compatible with mission chains based on asset and

requirements

Diversify drop-in sources of
energy

Increase access to reliable

and uninterrupted energy
supplies

mission priorities
Increased flexibility in all
operations

Increased ability to sustain
mission



