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Overview

➢ About the U.S. Green Building Council

➢ Resilience in the built environment

➢ Recommendations for Jacksonville

➢ Additional considerations and examples





12,000 USGBC members

202,000 LEED credentials held

90,100 commercial projects for 17.1 billion 
sq. ft. 

2.2 million sq. ft. certifies each day

Over 5 billion sq. ft. commercial projects 

167 countries and territories
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LEED Buildings in Jax

Source: Green 
Building 
Information 
Gateway 
www.gbig.org



What is RESILIENCE?



re·sil·ience
/rəˈzilyəns/

“the ability to prepare and plan for, 
absorb, recover from, and more 
successfully adapt to adverse events.”

USGBC joined with other industry 
leaders to broadly define the term 
resilience in 2014.

https://www.usgbc.org/resources/industry-statement-resilience


Resilience is a focus and feature of many USGBC 
and GBCI programs:

1. Standards & Rating Systems — LEED, PEER, SITES, RELi, GRESB, LEED for Cities... (see brief)

2. Demonstration Projects — Project Haiti, NOLA Green Schools Fellow

3. Thought Leadership — regular articles and speaker series

4. Education (partner education online – see "Road to Resilience", Greenbuild

5. Events and Summits — Resilient Cities Summit, Building Back Better after the Storm – a state-
focused forum, WaterBuild

6. Partnerships — Industry Statement on Resilience, others

7. Community — disaster response, local speaker series, regional planning, local initiatives

8. Advocacy — federal, state, local opportunities

9. Research — Green Building & Climate Resilience (2011), California drought (2015), Achieving 
Urban Resilience (2018)

https://www.usgbc.org/resources/usgbc-resilience-focused-tools-enable-sustainable-solutions
https://www.usgbc.org/education/sessions/learning-pathway-road-resilience-11313345
http://aiad8.prod.acquia-sites.com/sites/default/files/2017-11/Statement_2017-1120.pdf
https://www.usgbc.org/resources/green-building-and-climate-resilience-understanding-impacts-and-preparing-changing-conditi
https://www.usgbc.org/resources/water-conservation-and-water-resource-management-californias-green-buildings-data-insights
http://newsroom.usgbc.org/new-report-demonstrates-how-to-achieve-healthier-more-resilient-cities--while-saving-billions-of-dollars/


new.usgbc.org/center-for-resilience



Recommendations

1. Prioritize life and property
• Strengthen current EO 2008-03 to include Chief Sustainability & Resiliency 

Officer position in the city

• Craft a regional comprehensive Resiliency Plan

• Establish Resilience Resource Center

• Pilot resilient design strategies on City projects

• Establish Resilience Hubs

2. Enhance Resiliency Requirements for all buildings
• Require site plans and green infrastructure

• First floor elevation

3. Incentivize for Expanded Resiliency Features

4. Strengthen current SBO



1. PRIORITIZE LIFE AND PROPERTY 



1.1 Strengthen Current EO 2008-03

➢ Expand stated Sustainability Officer position to Chief Sustainability 
& Resiliency Officer

• Leads the city resilience and sustainability strategy and plan development

• Convenes a variety of stakeholders

• Coordinates across government agencies and departments

• Serves as the resilience and sustainability point of contact, viewing 
everything through a resilience and sustainability lens



1.2 Craft a Comprehensive Resiliency Plan

➢ Seek resources from state and regional agencies, nonprofit 
organizations, and others working on resilience

• Florida DEP Resilient Coastlines Program

• Florida Dept. of Economic Opportunity

• Florida Adaptation Planning Guidebook

• NE Florida Regional Council

➢ Engage the public

➢ Many examples of Resiliency Plans from throughout Florida and the 
country

Utilize%20state-offered%20grant%20support%20for%20coastline%20resilience%20planning%20https:/floridadep.gov/rcp/florida-resilient-coastlines-program


1.3 Establish a Resiliency Resource Center

• Both virtual (webpage) and physical centers

• Compile and curate relevant resources from 
federal, state and regional agencies, 
nonprofit organizations, and others working 
on resilience

• Vulnerability and risk maps

• Best practices 

• Finance options to implement property 
improvements

• City activities

• Hold informational events; engage 
stakeholders



1.4 Pilot resilient design strategies on City projects

➢ City of Jacksonville can lead by example and pilot approaches to 
improving facility resilience

➢ New construction projects, City can utilize RELi system

• Specifically focused on developing highly resilient buildings

• Works in conjunction with LEED

➢ Landscape and park projects, City can apply SITES system

• Guides projects to providing ecosystem services with an   emphasis on resilience 
such as flood retention, can provide significant community benefit



1.5 Create Resilience Hubs

Based on models in Puerto Rico, Vancouver, San Francisco and 
elsewhere
➢ Resilience Education & Training

➢ Disaster Preparedness & Climate Resiliency Planning

➢ Disaster Simulation Exercise

➢ Emergency Alert System

➢ Expansion of Emergency Service Centers

➢ Pre-position Emergency Supplies

➢ Clean Energy Technical Assistance



2. Enhance Resiliency Requirements for all buildings

2.1 Use local Zoning & Planning power
• Require site plans and green infrastructure for projects over certain 

size threshold

• Projects could include stormwater infrastructure, including adaptive landscapes, 
features can include green or cool roofs, tree canopies, etc.

• Avoid building in 100 year flood zone altogether

• Use Resilience Resource Center to provide technical assistance, demonstration 
projects, recognition, etc.



2. Enhance Resiliency Requirements for all buildings

2.2 Recommendations for Optimizing Adaptation Action Area
• State law allows local government to impose additional requirements once city 

designates areas (e.g., along the river, ICW, tributaries, beaches) – Example: 
Miami Beach

• Establish Freeboard Requirement to require buildings/development in the area 
build so that first floor can be floodable (Ocean City)

• Establish guidelines for stem walls for existing buildings

https://library.municode.com/fl/miami_beach/codes/code_of_ordinances?nodeId=SPBLADERE_CH133SURE
http://oceancitymd.gov/pdf/OCHazardMitigation.pdf


3. Incentives and Finance for Expanded Resiliency 
Features

• Evaluate & implement incentives to spur additional resilience investment in private buildings

• SBO Update is one vehicle

• Property tax incentive could also be an option (Cincinnati)

• Transfer of development rights could be an option

• Address financing gaps for private building hardening

• Work with financial institutions, insurance to identify, improve, and increase awareness

• C-PACE may be beneficial (Palm Beach County)

• Nurture “Above and Beyond”

• Reward higher level certifications

• Incentivize less risk such as ASCE’s recommendation of base flood elevation +3ft + SLR for 
service life of structure (1st occupied in 2025; may be 2 more feet) ASCE Manual 140 2018

https://www.usgbc.org/articles/usgbc-case-study-profiles-successful-cincinnati-residential-tax-abatement


3. Incentives and Finance for Expanded Resiliency 
Features

➢ Structural Incentives
• Expedited Review/Permitting Processes

• Density, Height and Variance Bonuses 

➢ Financial Incentives
• Tax Credits
• Permit Fee Reduction/Waiver
• Utility Impact Fee (SJRWMD)
• Certification Rebates
• Grants
• Revolving Loan Funds

➢ Other Incentives
• Technical Assistance
• Recognition
• Marketing Assistance

NAIOP Incentives That Work
• Priority in building permit processing 

and plan review, sometimes with a 
requirement for posting a bond to 
guarantee the result.

• Tax incentives, particularly property 
tax abatements, for projects 
achieving LEED Silver or better 
certification.

• Increased Floor-to-Area (FAR) ratios, 
which allow a developer to construct 
more building area than allowed by 
applicable zoning.



4. Strengthen Current SBO – 2009-211

➢ Expand applicability of ordinance to include any project that gets city 
money/incentives or other support (intent of EO 2008-03)

➢ Deepen outcomes from the ordinance by:
• Update ordinance to require LEED Silver or higher (or equivalent)

• Require projects to achieve key resiliency credits; reference a list to be maintained and 
updated from time to time by staff

• Expand to include existing buildings

• Enforce ordinance

➢ Expand incentives for private sector compliance
• Provide a “kicker” such as requiring 3 out of 5 best practices yet leave flexibility in which ones 

they choose

• Increase structural, financial and recognition incentives 

➢ Education campaign to developers





LEED + Resilience

➢ LEED promotes resilience in building design, construction and 
operation.

➢ LEED Climate Resilience Screening Tool evaluates resilience potential 
of each credit + identifying potential opportunities.

➢ UT San Antonio study found that most v4 credits help to increase 
resilience among several natural disasters

➢ USGBC's Center for Resilience

https://new.usgbc.org/leed
https://www.usgbc.org/resources/leed-climate-resilience-screening-tool
https://portal.nibs.org/files/wl/?id=672qjV0PmTXTtR8SqPwPP2DYyh97RcXK
https://new.usgbc.org/center-for-resilience


LEED + Climate Resilience

https://www.usgbc.org/resources/green-building-and-climate-resilience-
understanding-impacts-and-preparing-changing-conditi

https://www.usgbc.org/resources/leed-climate-resilience-screening-tool

https://www.usgbc.org/resources/green-building-and-climate-resilience-understanding-impacts-and-preparing-changing-conditi
https://www.usgbc.org/resources/leed-climate-resilience-screening-tool


Examples of Resilient LEED Buildings

https://www.usgbc.org/resources/profiles-resilience-leed-practice

https://www.usgbc.org/resources/profiles-resilience-leed-practice




LEED Zero Carbon

LEED Zero Energy

LEED Zero Water

LEED Zero Waste





LEED for Cities + Resilience
• LEED for Cities tasks cities to set sustainability goals 

and supporting strategies.
• System is built onto the Arc platform to enable 

benchmarking.
• LEED for Cities encourages adoption of policies to 

reduce energy + water use, and waste + pollution 
output.

• www.usgbc.org/cityperformance

http://www.usgbc.org/cityperformance
http://www.usgbc.org/cityperformance


The only 
comprehensive 
framework for 
accessing and 
verifying the 

performance of 
electricity 

infrastructure and 
power systems 



PEER + Resilience
➢ PEER aims to improve the resilience of power system 

performance and electricity infrastructure.

➢ One of PEER's stated goals is to provide the energy market 
with a comprehensive roadmap for creating more resilient, 
reliable, sustainable and economically sound power systems.

➢ A key example is Hoboken, NJ, which is pursuing PEER 
certification for its microgrid project, intended to promote 
community resilience.

http://peer.gbci.org/
https://www.youtube.com/watch?v=SdrkyuQXPow&feature=youtu.be




• Identify critical & essential needs

• 3-weeks of fuel supply for essential 

services

• Back start or ride through capability

• Isolation switching, EMS & load shedding

• Power system hardening (e.g. flood)

• Community service

PEER & POWER 
RESILIENCY



The most comprehensive system for 

developing sustainable landscapes



Designing for Resilience



SITES + Resilience

• SITES aims to, in part, "create regenerative systems and foster 
resiliency" of outdoor landscapes.

• To do so, SITES works to protect and restore natural resources –
and to mitigate the effects of natural disasters.

• Strategies encouraged throughout the SITES certification system 
are designed to enhance and strengthen ecosystem services via 
flood retention, floodplain avoidance, etc.

http://www.sustainablesites.org/about


Managing stormwater onsite 
with green infrastructure 

Restoring degraded 
landscapes with native 
plants

Locating a site to protect 
natural ecosystems

SITES Resilient 
Strategies Include:



Synergies Between LEED + SITES





Scope of RELi

RELi has 8 Categories

• Panoramic Design
• Hazard Preparedness
• Hazard Mitigation
• Community Vitality
• Productivity and Health
• Energy, Water, and Food
• Materials and Artifacts
• Applied Creativity



QUALITIES OF RESILIENT DESIGN
Diverse + Inclusive

Take Into Account Social Equity
Redundant + Resourceful

Use Proven Strategies
Adaptive + Flexible

Responds to New Information and Data 
Self-Organizing + Integrative

Innovative
Cooperative + Nested

All Parts of the Project Work Together
Foresight + Reflective

Consider Past and Future Hazards
Healthy + Robust 

Self-Sustaining and Multi-Faceted 



Why RELi?
reli@usgbc.org



GRESB + Resilience
• GRESB’s mission is to enhance and protect shareholder value by 

assessing and empowering sustainability practices in the real asset 
sector

• GRESB assesses the sustainability performance of real estate and 
infrastructure portfolios and assets worldwide.

• GRESB matters for buildings because it drives investment and 
creates capital

• Resilience Module

https://gresb.com/
https://gresb.com/resilience-module/


Resilience Factors in GRESB Assessments

Apart from the new, focused Resilience Module, the base GRESB 
Real Estate and Infrastructure Assessment includes measures 
for Real Estate Assessment and Infrastructure Assessment

https://gresb.com/gresb-real-estate-assessment/
https://gresb.com/gresb-infrastructure/


Quick Examples & Tools from Florida and 
Elsewhere



































Evans Parkway Neighborhood Park, Silver Spring MD

Bartholdi Park at the U.S. Botanic Garden, Washington DC

SITES in Practice



Overdiepse Polder | Waspik, Netherlands

Rudolf Das



Resilient Stormwater Strategies | Netherlands



Four Mile Run Restoration
Arlington and Alexandria, VA



new.usgbc.org/center-for-resilience



RESILIENT 

SHORELINE

NEW YORK 

CITY, NY



PROTECTIVE BERM

NEW YORK CITY, NY



RESILIENCY PROJECT, 

DALLAS, TX

TRINITY BASIN PARK

BEFORE



RESILIENCY PROJECT, 

DALLAS, TX

TRINITY RIVER PARK

AFTER



STREET EDGE ALTERNATIVE PROJECT

SEATTLE, WA



GREEN ROOFS

PHILADELPHIA, PA



GREEN ROOFS

WAYNE COUNTY, NY



Atlanta, 2017, 4” rain - left
3 DAYS 
LATER



Atlanta, 2017, 4” rain - right
3 DAYS 
LATER



LIVING SHORELINE

PENSACOLA, FL



Lasalle bioswale, 2010



LASALLE BIOSWALE, 2012



Lasalle bioswale, 2014



LASALLE BIOSWALE, 2018



Lasalle bioswale, 2018

LOOK RIGHT LOOK LEFT



Questions?



Thank You

Sarah Boren, LEED AP BD+C & Homes
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