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AGENDA
What is resilient design?
Why resilient design?
What is the RELI Action List?
Case Study – OU Medical Center
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NATURAL RESOURCES

• River Health

(water quality / ecological quality)

• Land Resources (lack of available space)

• Agriculture Shifts

• Fresh Water
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WHERE DOES RESILIENCY FIT?

Wellness

(5) CORRELATED LENSES THAT EMBODY EACH OTHER >

Alphabetical
●
Regeneration
Resiliency
Restoration
Sustainability
Wellness

C3Liv ing Design©

ECOLOGICAL DESIGN
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NATURAL RESOURCES

• River Health

(water quality / ecological quality)

• Land Resources (lack of available space)

• Agriculture Shifts

• Fresh Water
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NEWS

Chicago Tribune Farmer’s Insureance filed 200 class action 

lawsuits against governments



7

IDEAS + BUILDINGS / 
That honor the broader goals of societyRELi RESILIENCY ACTION LiST

NEW / December 1, 2014
National Consensus Standard
RELi <Rely>
REsiliency Action List

C3LivingDesign.org / RELi
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READY FOR PILOTS National Consensus Standard
Using ANSI Approved Process

Referenceable By Governments
Consensus avoids Constraint of 

Trade Issues
Process Administration 
• Capital Markets Partnership / MTS
• 6,500 E-mails + Publications
• Public Meeting, Comment Period, 

Balloting: Fall 2014

Standard Available Mid-2015 at:
• ANSI Standards Store / Under MTS
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FILLING THE GAP
Unique Areas
• Hazards, extreme events, adaptation
• Strong ties to financing, regional economics
• Expanded social cohesion
• Expanded community + local self-reliance

Comprehensive
• Designed for scale-jumping 
• City + Region  Campus + Site  Organization + Building
• Facilitates Correlated Risk + Co-benefits
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DESIGNED FOR RAPID UPTAKE

Builds From Existing Knowledge
Compatible + Complimentary With:
• LEED, Envision, Living Building Challenge and More
• Urban Design + Architecture + Interior Design



11

IDEAS + BUILDINGS / 
That honor the broader goals of society

Unique RELi Prerequisites / Credits
Hazard Preparedness, Social Cohesion, Regional Economics

ANSI Integrative Process Standard (MTS Developed)
Integrative Living Design Planning Process (University of Minnesota)

Red Cross Ready Rating Program for disaster preparedness
FEMA141 Guide: Emergency Management Guide for Business + Industry
U.S. Small Business Administration + Prepare My Business.Org

Fortified for Safer Business Standard V1.0
Urban Green Building Resiliency Task Force, June 2013 Proposals (NYC)
EPA Vulnerable Zone Indicator System + EnviroFacts
Nuclear Regulatory Commission / Academy Of Sciences

Envision Sustainable Infrastructure Rating System V2.0
Center for Active Design
Sustainable Sites Rating System V2
LEED V4 and V2009 / NC, ND + Schools
Energy Star / 2030 Palette

RELi REFERENCED ACTIONS
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SCALES INCLUDED
Structures

Infrastructure
Buildings
Homes

Communities
Neighborhoods + Districts
Campus
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(8) Categories:

Panoramic Approach
Risk Adaptation + Mitigation: Acute Events

Hazard Preparedness (Readiness)
Hazard Adaptation + Mitigation

Comprehensive Adaption + Mitigation
Community Vitality
Productivity, Health + Diversity
Energy + Water
Materials + Artifacts

Innovation + Creativity
Applied Creativity

PA

HP
HA

CV
PH
EW
MA

AC
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PANORAMIC APPROACH / PLANNING + OPERATIONS
• Short-Term Hazard Preparedness 
• Integrative Process (IP) 
• Commissioning 

RISK ADAPTATION + MITIGATION
• Extreme Events Planning 
• Back-up Power or Access / Thermal Safety
• First Aid, Communications, Food, Potable Water 
• Avoid Flood Plains (500 YR), Storm Surge + Sea Rise
• Safer Design for Extreme Weather, Wildfire, Fire + Seismic Events
• Extreme Stormwater and Flood Management
• Transit + Transportation Connectivity + Protection

COMPREHENSIVE ADAPTATION + MITIGATION
• Protect Wetlands + Avoid Steep Slopes and Adverse Geology
• Resilient Food Production Access, Edible Landscapes / Urban Ag
• Legally Logged Wood Certification
• No Pesticide or Herbicides (Integrated Pest Management / Native + Adapted)

• Density / Connectivity
• Heat Island Effect
• Water Efficient Landscaping / Water Use Reduction
• Energy Efficiency / On-Site Renewable Energy
• IEQ: Outdoor Air Monitoring / Increased Ventilation / VOC’s + Daylight & Views

GREEN + 
RESILIENT 
VALUE SCORE©

20 TAN
G

BILE  AC
TIO

N
S
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ACTION LIST 
Summary /
60+ Actions

PROJECT TALLY
Tracking / 
Excel Spreadsheet

CREDIT CATALOG / On-Line Reference Brief                         
Comprehensive / 
200+ Actions and How-To-Use

3 PART KIT

C3livingdesign.org 
/ RELi 
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BIO-DIVERSITY
Oak ecosystem and Priority Species
• Loss of the oak ecosystem will have downstream effects 

including:
– Conversion to lower quality forests
– Destruction and fragmentation of habitat
– Invasive plants, diseases, and pests
– Wildlife populations out of balance
– Pollution, including nutrient loading
– Climate change

• Stabilization and restoration of the oak ecosystem will 
have downstream effects including:

– Food and shelter for more than 600 species of wildlife including rare, threatened 
and endangered species

– Carbon sequestration
– Clean air
– Mitigation of urban heat island effects, reducing energy use in buildings
– Reduced storm-water runoff (5,400 gallons per tree and regionally $2 billion of 

flood control)
– Human link to natural heritage, sense of place and regional identity
– Recreational opportunities such as birding and hiking

• A large oak can reduce 5,400 gal of stormwater runoff 
and remove more than 1,000 lbs/yr of carbon dioxide 
from the atmosphere

RESILIENCY ACTION KIT
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CASE STUDY
OU MEDICAL CENTER
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PROJECT SCOPE

• 10 story tower addition
• Dock, central plant
• Public functions/education space
• Nursing units with areas of respite
• 2 surgical floors
• Mechanical interstitial floor
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SHOCKS+STRESSORS
OKLAHOMA CITY
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ECONOMIC

• Loss of Low-Skill Labor and Jobs

• High Unemployment

• Regional Disparity in Resources

• Inflating Property Values
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BIO-DIVERSITY
Freshwater Systems
• North America contains the highest diversity of 

freshwater mussels in the world with over 300 
species, but over 50 percent of these species 
are declining. Oklahoma contains 55 mussel 
species, mainly in rivers in the eastern portion of 
the state.

• "Factors underlying these declines include water 
pollution, habitat destruction and degradation, 
and environmental changes, such as 
overexploitation of water and aquatic organisms, 
all of which are linked to human activities. 
Freshwater biodiversity is also threatened by 
climate change which is predicted to alter 
species ranges and abundance.“

• "Sustainable water quantity and quality is a 
fundamental need of both wildlife and humans 
and is a critical component for economic 
growth.
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ENVIRONMENTAL
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ECONOMIC
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SOCIAL
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CLIMATE PROJECTIONS
OKLAHOMA CITY
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CLIMATE ASSESSMENT
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BIO-DIVERSITY
Oak ecosystem and Priority Species
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BIO-DIVERSITY
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PROJECT GOALS + STRATEGIES
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Information System Failure
System Redundancy/Redundant Conduit
Controlled access to the server room/secure barrier
Cooling

Haz-Mat Exposure - External
Evacuation Plan/Map oil piping locations
Carbon filters

Generator Failure
Thermal safety – level of cooling/level of Back-Up Power A3

Structural Damage
Core hardening A3
Primary structure to be studied by engineer

Water Pump Loss
Provide a secondary service A3
7000 gallon domestic storage & a fire water storage tank in the 
basement
KHA studying a second water well
Back-up fire water storage at code minimum – 2012 code
New fire pump room likely

HAZARD PREPAREDNESS /HAZARD ADAPTATION + MITIGATION /
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Pandemic/Epidemic
Isolation of a half or whole floor A3

Typically top floor with exhaust on roof and isolated 
dampers 
Special attention to skin type with an entire floor on 
negative pressure

Hostage Situation/Violent Person
Segregate units for gang violence
Access control
Lockdown - cameras/zoned areas
Security guard at 1st floor public elevator lobby to document all 
visitors
Secured wait/toilets off of public elevator lobby on each unit with a 
window to address the unit clerk
Ballistic proof reception desk with a safe room adjacent
Controlled access to the fire command & elevator control 
rooms

Mass Cass Trauma/Medical
Community Gathering Space on first floor
Ballards

HAZARD PREPAREDNESS /HAZARD ADAPTATION + MITIGATION /
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Tornado/High Winds
Glazing quantity/placement/strength A3
Shelter in Place strategy/core hardening A3

Operable windows A3
Location of 4 day supply of first aid, emergency supplies, food, water and communication 

Ice Storm
Essential heating on emergency power
Avoid falling ice at entries – soffit
Redundant roof drains
Radiant heating at walks

Landscaping planned for ice to eliminate falling limbs or hazardous situations

Earthquake
Engineers to study primary structure in comparison to OSHPD (California Seismic Code)
Interiors to plan for cabinetry fasteners, etc./Bracing of piping for critical items

Blizzard
Internal wind study to study snow drift impacts
Canopies eliminated with large soffits in place

Drought
Low flow fixtures
Native plants/Roof garden

Flood – External Flash Flood
Slope away from entries/basements with area ways/add trench drains and gravel swells to landscaped areas

HAZARD PREPAREDNESS /HAZARD ADAPTATION + MITIGATION /
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BENCHMARK / RESILIENCY + SUSTAINABILITY

• Health + Wellness
• Seamless Operations
• Resilient Construction
• Climate Adaptation
• Design for Tornado and Wind Effects
• Regional Response
• Community Connection
• Reduce energy + water Consumption
• Increase Permeable Surfaces
• Passive lighting + cooling techniques
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THANK YOU! 
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APPENDIX
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Req 1 Improve Community Quality of Life

Expand Citizen Participation: Public Amenities, 

Organizations, Communications

Actively Participate in Local Disaster Recovery Programs

Organize and Develop a Community Communication Toll (CART)

Community Connectivity 

Access to Quality Transit 

COMMUNITY COHESION, SOCIAL + ECONOMIC VITALITY /
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