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Currently, about 20 percent of the island is within this 

urban bowl condition, according to topographical analyses 

conducted during the panel's visit. This percentage will 

grow as new bayfront towers create an architectural levee 

of elevated floors, gardens, and seawalls. Notably, the 

majority of Miami Beach's historic districts are located 

within this bowl. 

Miami Beach's future resilience plan should respond to the 

natural conditions at each portion of this typology when 

implementing strategies for water management. In the 

beach upland zone ("beach zone"), for example, water can 

be buffered, stored, reused, and released; this is the part 

of the island with the most "room" to store water in the 

landscape and architecture. 

■ Development should incentivize or require on-site water 

storage and could incorporate blue roofs and walls and 

cisterns. 

■ Green infrastructure and green streets should be de­

signed with capacity to retain, purify, and release water. 

■ FEMA is currently in the midst of a floodplain mapping 

update, to be completed in 2019. After mapping is 

updated, the city should consider whether dunes should 

be modified to comply with the FEMA 540 rule, which 

could improve the city's rating in the NFIP Community 

Rating System. 

In the "bowl zone," the focus is managing the interface 

between freshwater, saltwater, and groundwater. The key 

goal is storing and conveying water through the rainwater/ 
groundwater interface, including within parks and green 

spaces. 

■ Groundwater monitoring and management should be a 

top priority. 

■ Green streets could store water uphill. 

■ Blue streets should be designed for conveyance and fil­

tration, conveying and percolating water, and ultimately 

conducting it toward the bay treated and without the 

use of pipes. 
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Of'EH Sl'ACE 82EAKDOWN 

SPACE ALLOCATED TO GOLF COURSES 
Miami Beach 

Golf courses are the largest source of open space in Miami Beach. 
making them a critically underused land area tor stormwater 
management potential. 

In the "bay zone," a living shoreline meets and manages 

the freshwater/saltwater Interface. Architecture, open 

space, and the seawall can work together to manage 

potential inundation. Note that this typology is likely to 

"lift" in the future, creating more of a bowl condition, as 

property owners harmonize with the seawall. Accordingly, 

future finished floor elevations may be higher than those 

seen today. 
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Look to Golf Courses as Underused 
Green Spaces 
Currently, Miami Beach has about 17 percent green 

space as a percentage of overall land area, including the 

beachfront, active open spaces, and golf courses. Future 

approaches to water management and resilience should 

use these open spaces, including green infrastructure 

designed to manage both groundwater and stormwater. 

In comparison, leading U.S. cities for public open space 

include Washington, D.C. , with 21.9 percent, New York 

with 21.3 percent, and San Francisco with 19.6 percent.13 

According to calculations completed during the panel, of 

Miami Beach's open space 

■ Roughly 5 percent is the beachfront; 

■ Roughly 5 percent is active open spaces like fields; and 

■ Roughly 7 percent is golf course. 

At the moment, the golf courses represent the largest 

single type of open space on the island, and they are 

currently incredibly underused as water management 

resources. These golf courses represent great opportuni­

ties for water storage for the following reasons : 

■ They include artificially elevated land. 

■ They are connected to the groundwater. 

Future water management efforts, supported by the 

outputs of the city's hydraulic model, should explore op­

portunities for taking advantage of the green absorption 

potential of golf courses. 

Modify Road Specifications to 
Enhance Permeability 
The roads of Miami Beach offer another opportunity to 

better live with water and be prepared for flooding events, 

and they are currently a major part of ongoing public works 

through the stormwater management program. However, 

existing road specifications can fail prematurely under ris­

ing ground111ater, including in the following ways: 

■ Creating hydrostatic pressure under impervious roads 

that scour the sand foundation; 

Adapting Parks for Water Management: Emerald Isle, North Carolina 
Emerald Isle is one of several communities that have begun 
to use local parks for the purpose of stonnwater detention. 
The small island notably lacks public land and thus has had 
to work with the resources that it can access to address 
stormwater concerns. Nine different stationary pumps are 
set in different neighborhoods that use an automatic float 
system to flow through underground pipes." They lead to 
a specific area of Emerald Isle Woods Park designated for 
hiking and passive storrnwater accumulation; other parts 
of the park include a nine-hole golf course. The stormwater 
area is planned so that the natural environment treats the 
water, since state policies prohibit depositing itinto the 
Atlantic Ocean or Bogue Sound.15 

The island began to focus on Its stormwater concerns 
In 2004, when an update to the Land Use Plan required 
drainage systems and development regulations for on-site 
stormwater retention. The North Carolina Department of 

Miami Beach, Florida, Aprlf 16-19, 2018 

Environmental Quality's Universal Stormwater Management 
Program authorizes the town to enforce not just its local 
ordinances, but also related state policies, thus allowing 
it to have stronger regulating power. The stormwater 
program helps support the overarching Pamlico Sound 
Regional Hazard Mitigation Plan, a five-county plan 
required by both slate and federal policies and approved by 
FEMA, to help alleviate drainage, water quality, and storm 
surge concerns from yearly hurricanes.15 

The stormwater system has been a lop funding priority 
for the town of Emerald Isle, and funds to support it are 
allotted by a capital project ordinance. A recent pump cost 
the town around $150,000, whic-h included consulting with 
engineers and a negotiated construction cost with local 
builders.11 Although the current system has helped alleviate 
many concerns, the town continues to prioritize ways to 
improve and expand upon the program. 
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A Permeable Plaza: Giralda Avenue in Coral Gables 
In Coral Gables, Florida, Giralda Avenue was recently 
completed as part of the city's Miracle Mrte project, which 
spans a total of four blocks. Giralda Avenue, physically 
divided from the Mile itself. was designed to become a 
curbless pedestrian plaza. The entire project, designed 
in collaboration with Local Office Landscape and Cooper 
Robertson, works to integrate both resilience and art. 
creating paving patterns that imitate tropical raindrops 18 

The stormwater system was designed to wtthstand rains 
of 7.5 inches per hour. which far surpasses the code. 
This system used porous paving, which blends permeable 
products such as rubber to absorb more wa:er. The project 
also used hurricane-wind-resistant planting techniques. 
which plant trees deeper into the ground soas a network 
they can collectively mitigate groundwater. P. testament to 
structural soil and decentralized line drains. Giralda Avenue 
recently withstood Hurricane Irma while neighboring 
streets experienced intense flooding. To further synthesize 
these elements with tile streelscape, the project plans to 
cover stormwater utility boxes in artwork.W 

Giralda Avenue, part of t/Je Coral Gables Miracle Mile district, is a 
pedestrian plaza designed with resilience in mind. 

The $20 million project took years to complete. The city 
commission, whose membership was evenly split between 
the city and property owners, initially approved funding 
in 2014. Property owners in the Business Improvement 
District paid a special assessment tax dependent on 
location: 35 percent if directly on the Mile or plaza, and 
15 percent if adjacent to it. To help diminish these costs, 
the city agreed to pay interest for two years and raised 
parking meter fees to ease parking costs for businesses.20 

The project is a laudable example of integrating several 
solutions into one, merging economic improvements, 
artistic elements, and resilience initiatives. 

The integrated stormwater system is designed to withstand rains of 7.5 inches per hour, surpassing local code requirements. 
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■ Removing fines from the lime rock base; and 

■ Creating large cavities and potholes. 

Coastal resilience specifications for porous paving can 

have as much as twice the life of existing road standards 

and overcome the shortcomings of older versions of 

porous paving, with lower maintenance reQuirements. In 
addition, these systems offer significant water quality ben­

efits. The city should look into using these road specifica­

tions and moving toward a porous road model. 

Pursue Opportunities with Solar 
and Renewables 
Moving forward, the city should embed solar and re­

newables into the resilience strategy and the stormwater 

management strategy. Strategies could include the follow­

ing elements: 

■ lncentivizing the incorporation of renewables, energy 

resilience, and water reuse systems into new develop­

ment, as discussed in the "Regulations· section of this 

report. Note that precedent exists for these types of 

regulations and incentives, such as Miami Beach's cur­

rent green building ordinance. 

■ Partnering with utilities or infrastructure providers, 

such as Miami-Dade Water and Sewer Department and 

Florida Power & Light, to establish frameworks for more 

widespread adoption. 

Consider Long-Term Options for 
Neighborhood Design 
Miami Beach's neighborhood typologies are as iconic as 

the city's natural landscape typologies. Culture, architec­

ture, and the arts are critical aspects of the city's identity 

and draw, and the corresponding policies are explored in 

the "Creative Placemaklng" and "Governance" sections of 

this report. 

Miami Beach, Florida, April 16-19, 2018 

While analyzing the stormwater management program, the 

panel discussed and explored how building and neighbor­

hood types could evolve with climate adaptation. One long­

term typology that may become more prominent because 

of the increasing effects of climate change and increased 

flood risk is the neighborhood in which not every property 

decides to adapt, owing to the cost of home elevation and 

other measures. 

If neighborhoods evolve as renovation of every property 

becomes cost prohibitive, Miami Beach may follow prec­

edents in other U.S. cities to create floodable public green 

spaces in neighborhoods where residents are interested 

In relocation. The public green spaces could serve a flood 

function and become valued amenities and centers for 
neighborhood character, following the historic precedents 

of cities such as Savannah, Georgia, whose SQuares pro­

vide valuable public gathering spaces and form a crucial 

part of the city's character. 
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The art deco architectural style 
of Ocean Avenue is part of 
Mk1ml Beach's cultural identity. 

Creative Placemaking 

ARTS, CULTURE, AND DESIGN are core elements of 

Miami Beach's identity and key draws for this international 

tourism destination. The city recognizes that its cultural 

capital is a major economic driver and an important attrac­

tion for the approximately 12 million people who visit Miami 

Beach proper each year. 21 From the allure of its natural 

environment to its historic communities and art-centric 

culture, the city should implement creative placemaking 

techniques as an important factor in its stormwater man­

agement and resilience strategies. Creative placemaking 

intentionally leverages the power of the arts. culture, and 

creativity to serve a community's interests while driving a 

broader agenda for change, growth, and transformation. 

Miami Beach has been a cultural icon for nearly a century. 

The art deco architectural style that the city Is known for 

began as far back as 1923 and spanned a 20-year 

period.22 Its prominence was recognized as early as 1979, 

when it became the first 20th-century neighborhood to be 

recognized by the National Register of Historic Places. 23 

Even today, this national district, made up of four local 

Page 1165 of 1637 

Color and texture are integral to the Miami Beach art deco style 

districts, is the nation's largest collection of art deco, with 

more than 800 buildings constructed in the style.2• The 

city has continued to hone in on the arts in recent years, 

by first hosting the annual art fair Art Basel In 2002. Today 

the event hosts 250 international galleries and more than 

82,000 guests in a matter of days. Economists have esti­

mated that south Florida benefits from $400 million to $500 

million in annual economic impact from this art week. 25 

The residents of Miami Beach have stressed the impor­

tance of maintaining the cultural identity of the city and 

its neighborhoods as it proceeds with implementation 

of its stormwater management and resilience plans. 

Placemaking is a strategy that can address this concern. 

Placemaking refers to the act of creating a sense of place 

or identity. Creative placemaking leverages art and culture 

interventions in the process. According to a 2010 study by 

the National Endowment for the Arts, creative placemaking 

"animates public and private spaces, rejuvenates struc­

tures and streetscapes, improves local business viability 

and public safety, and brings diverse people together to 

celebrate, inspire, and be inspired.''26 

Incorporating creative placemaking into the resilience and 

stormwater management plans would enhance the overall 
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value of the stormwater management mitigation efforts 

and offers a number of benefits, including the following: 

■ Improving the aesthetics of visible components of the 

city's stormwater management program, including the 

raised streets, pumps, and generators; 

■ Presenting physical components in ways that are cultur­

ally relevant to the neighborhood or place; 

■ Enhancing awareness and understanding of the city's 

resilience program through solutions that are informa­

tional in nature; 

■ Building buy-in and support for the Miami Beach resil­

ience program through early engagement of artists and 

residents; and 

■ Branding Miami Beach as the Resilient Art City. 

When properly executed, creative placemaking is wholly 

synergistic, benefitting both private and public stakehold­

ers by cementing the city's cultural aesthetic and driving 

more economic investment into the region. The city, in 

turn, benefits from increased spending and tax revenue to 

drive its resilience plan forward. 

Strategies such as these to incorporate creative place­
making into the stormwater management and resilience 

strategy are described in the following sections: 

■ Ensure that partnerships with local arts and culture 

stakeholders are embedded in the placemaking strategy. 

■ Incorporate public art in the stormwater management 

strategy. 

■ Involve and engage artists in the design process. 

• Create open spaces that respond to resilience needs 

while engaging local artists and designers. 

■ Incorporate creative placemaking strategies into the 

overall resilience communications plan. 

Miami Beach, Florida, April 16-19, 2018 

Partner with Local Arts and Culture 
Stakeholders 
All of the city's placemaking efforts will be most effective 

when developed in partnership with stakeholders already 

engaged in the dynamic arts and culture scene in Miami 
Beach. The city should work in partnership with key orga­

nizations, such as the following: 

■ Miami Design Preservation League; 

■ ArtCenter South Florida, one of Miami Beach's largest 

and longest-standing artists' studios; 

■ Universities, including those that have considered the 

visual arts and design in their approach to this topic, 

including 

• University of Miami, which is incorporating sea-level 

rise in its curriculum across numerous disciplines, 

including the School of Marine and Atmospheric 
Science, School of Architecture, College of Engineer­
ing, and College of Arts and Sciences, among others;27 

and 

• Florida International University, which includes the 

Lincoln Road-based Miami Beach Urban Studios, 

and its Sea Level Solutions Center, which is incorpo­

rating design technology such as 3D printing into its 

work, and has hosted events such as a symposium 

on sea-level rise and the public realm;28 and 
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ij Wynwoo:f Walls, a graffiti and 

..,! street-art open gallery, hosts 
special exhibitions tor Art Basel 

i inMiami. 
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Evacuteer: Placemaking and Preparedness 
In New Orleans, Evacuteer merges hurricane awareness 
programming with a creative use of placemaking. 
Sculptures around the city help direct residents to locations 
at which they can meet during mandatory evacuations, 
which are called EvacuSpots. These locatioos serve to 
register people, pets, and luggage and transport them to 
safe locations if they lack their own resources. Seventeen 
EvacuSpots dot the city, Including four specifically near 
senior centers. Although official slgnage was in place, 
originally concerns existed over its visibility to users. 29 

As a result, in 2013, Evacuteer partnered with the Arts 
Council of New Orleans to hold a design contest to create 
sculptures at the various locations. The winning design, 
by artist Douglas Kornfield, resulted In a $200,000 public 
art project throughout the city.30 

The design was selected for its clarity and interpretation. 
The hailing-a-cab gesture is universal, making It easily 
understood and avoiding anxiety-inducing interpretations. 
The gesture also fits New Orleans well-although 
unintended, it is serendipitously the same one used to 
collect beads during Mardi Gras. However, the focus is 
In functionality. Each sculpture has a plaque on its leg 
indicating registration rules and instructions. In addition, 
they are built to last: at 14 feet tall and 800 pounds, 
the stainless-steel structures were designed for up to 
200 years of wear and tear.3' In 2015, Evacuteer began 
a fundraising program to light them, to ensure that 
lhe figures are visible at all times. For help in locating 
them, citizens can go to the city's NOLA Ready website, 

Each EvacuSpof sculpture has a olaque that indicates pick-up 
mstmctions. 

managed by the New Orleans Office of Homeland Security 
and Emergency Preparedness, or can·dial 311-which 
also hosts Evacuteer volunteers . .!2 

The program has been in place since just after Hurricane 
Katrina, when New Orleans sought to find ways to better 
protect its citizens from risk. As a result, in 2005, the city 
developed the City-Assisted Evacuation (CAE) program to 
help an estimated 35,000 to 40,000 of its residents who 
lack safe evacuation transportation. GAE provides trans­
portation to safe shelter and a ride back when the city is 
opened. During Hurricane Gustav, Evacuteer was formed as 
a temporary volunteer program to help with the first CAE 
evacuation, but was authorized by the city to permanently 
operate. when the city found opportunities In the system. 
Today, more than 500 volunteers a year are trained by 
Evacuteer to help not just with evacuations, but also with 
community oulreach, education, and risk awareness.33 

By initiating a sculptural element to the EvacuSpots, 
the program makes it easy for the community to locate 

i evacuation areas. As important, the art serves as a 
j persistent reminder of prevailing risk and emergency 
" awareness without negative connotations. Evacuteer 

An 17/umlnate<i EvacuSf)Ot sits outside the Mhur Monday eemer shows how creative visibility in the public- realm can 
in New Orleans. amplify programming that lacks existing infrastructure. 
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■ Art Basel, which presents an incredible opportunity to 

engage both the international artists' community and the 

international community of art enthusiasts and buyers. 

Incorporate Public Art in the 
Stormwater Management Strategy 
Miami Beach's current stormwater management program 

features significant gray infrastructure components. In 

particular, the pumps and generators are large and often 

unwieldy structures, which look out of place in a right­

of-way or park. Numerous residents participating in the 

panel's interview process complained about the aesthet­

ics of the pumps, describing them as an eyesore in an 

otherwise vibrant and architecturally exerting city. Some 

also noted public safety concerns when the pumps had a 

lack of visibility from the street or well-lit areas. 

Incorporating public art into this stormwater manage­

ment infrastructure has exciting potential to address such 

concerns and otherwise build Miam, Beach's brand as 

a resilient arts city. Accordingly, the city should actively 

include art in current and future stormwater management 

investments. For example, public art could be installed at 

Miami Beach, Florida, April 16-19, 2018 

pump stations that are currently deemed to be disruptive 

or unsightly, or artists could be involved in developing 

cladding or accompanying sculptural pieces. When used to 

showcase art, the pumps offer an opportunity to celebrate 

unique aspects of Miami Beach and the different char­

acters of various neighborhoods. Instead of looking like 

invaders, the pumps could become local landmarks and 

signif,ers of neighborhood identity or Interests. 

The public and other stakeholders should have a key role 

in selection and procurement of these public art works. 

The city could take the following actions: 

■ Partner with the Art 10 Public Places (AiPP) Committee 

to create a strategy for creating a new iteration of 

AiPP art works in conversation with stormwater 

management plans. 

• Identify artists through a request for proposals procure­

ment process. highlighting strategies to include and 

draw local artists. 

■ Engage artists for both site-specific installation opportu­

nities and opportunities that could be prototyped for use 

at more than one pump or generator station. 
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Placemaking and Water Management 
The city of Miami B~ach can look to several national 
examples of best practices in resilience and creative 
placemaking, particularly in the design of public spaces 
that effectively manage water 

Vine Street, Seattle, Washington 

The Vine Street installations in the Belltown neighborhood 
of Seattle take innovative approaches to showcasing 
the management of water in an urban context. Located 
in the downtown waterfront area, Belttown is one of the 
most densely populated neighborhoods in the city and 
dominated by impervious surtaces. 

In the mid-1990s. a group of residents organized the 
Growing Vine Street initiative to implement artistically 
designed green Infrastructure along an eight-block strip 
of the street, ultimately connecting the community to the 
waterfront. The residents' group partnered with Seattle 
Public Utilities (SPU), the Seattle Office ot Arts and 
Culture, and other city departments to pool resources and 
community input, while raising awareness of SPU's water 
conservation efforts.34 

The driving priority of Growing Vine Street is to capture 
and naturally filter rain and stormwater runoff before 
channeling it into Elliott Bay. A few projects along Vine 
Street demonstrate the potential impact of integrating art 
into stormwater capture-and-release infrastructure. 

■ The Beckoning Cistem, a ten-foot-high, six-foot­
diameter cylinder collects roof runott that is first filtered 

Environmental sculptor Buster Simpson desig11e<J several pieces 
for Vine Street, including this feature on a building facade, whicn 
/,elps filter rain and stormwater ronoff. 
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The ten-foot-nigh Beckoning Cistern distributes water drxm /lie 
hill in a series of cascading planters when it becomes full. 

through a candelabra-form vegetated downspout. then 
distribtlles the water into a series of cascading planter . 

■ The Cistern Steps installation is a tiered series of 
bioflltration basins that directs water through a dramatic 
zig-zagging channel of planters that taper down frorn a 
plaza, flowing into a pool at the bottom of the hill.3 

Most of the green infrastructure projects along Vine Street 
are designed to amuse pedestrians while processing runoff 
through an ecological' approach. 

Confluence Park, San Antonio, Texas 
Connuence Park is part of a more than $400 million river 
restoration project to upgrade San Antonio's water storage 
systems. The Mission Reach Ecosystem Restoration and 
Recreation Project spans over eight miles, and Confluence 
Park serves as a five-acre gateway to its trails and 
conservation systems. The park is centered on its signature 
landmark, the BHP Pavilion, which serves not only as an event 
and meeting place but also as a way to collect and store 
rainwater.36 The pavilion was designed by Andrew Kudless of 
Matsys Design, who worked in close collaboration with the 
architect and designer at the start of the project. Its "petals" 
lead to underground storage and an embayment, which 
together collect over 200,000 gallons of rainwater tor irrigation 
and plumblng.31 The park's use of regional ecosystem 
plantings also allows tor less landscaping and water usage, 
and the educational facility, Estela Avery Classroom, features a 
green roof and solar panels to work toward energy neutrality.38 
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Ccnlluer,ce Park's /andSC8f)e is largely (X)(IJf)OSed of 111!/ive specieS 
that are irrigated by rainwater cap/Ured in on-site storage (X)fl/ainers. 

Weekly yoga sessions are a part of the events and programming 
scnedule that keep the park engaged wil/1 its community. Here a 
yoga class gathers under the central pavilion, which sen·es as a 
water management feature. 

The Estela Avery Classroom supports the pavilion and 
grounds the park's education-focused mission. The classroom 
provides a free educational facility, supPorted by an education 
endowment, and even free transPortation for participating 
schools. The pavilion and classroom are both frequently used 
for educational programming, including free tours and field 
trips, while the pavilion itself is highlighted by regular yoga 
sessions, as well as special events put on by the city, such as 
its Get Out and Play initiative.39 

Funding for the park came from both public and private 
sources, but the majority was covered by private donations 
to the managing San Antonio River Foundation. •0 The 
private funding included a $750,000 gift by Estela Avery, 
the loundaUon's former director, to build the Estela Avery 
Ctassroom.41 The city has already seen an economic benefit 
returning on the $13.5 million investment, with many new 

Miami Beach, Florida, April 16-19, 2018 

housing projects sited nearby. One of the projects hopes to 
bring in over $1.5 billion in impact-through 2,100 housing 
units and nearly 1,500 employees.'1 Confluence Park's 
diverse benelils demonstrate how creative placernaking 
can dramatically enhance a city's resmence strategy. 

Tanner Springs Park, Portland, Oregon 
Tanner Springs Park is located in the Pearl District of 
Portland on land that was previously a wetland and lake. 
As the city's PoPUlation grew, the water system was 
rerouted via an underground pipe system and filled to allow 
creation or warehouses and rail yards, which have since 
been replaced by the current vibrant neighborhood with 
shops, open spaces, and residences.◄3 

Local residents advocated reclamation of two bloeks of the 
former wetlands to create Tanner Springs Park. Emphasis 
on the area's native wetlands and industrial history is a 
key theme seen throughout the design of Tanner Springs 
Park. The design intentionally connected the urban park 
with Tanner Creek, which previously flowed through the 
area. The park also includes an Artwall, which runs along 
the edge of the park and is made up of recycled railroad 
track with fused glass images of hand-painted dragonflies, 
spiders, amphibians, and insects. Children are encouraged 
to explore local species.of plants and insects in the 
splash pond and floating decks." The park is a product 
of an Intense community engagement process led by a 
local stakeholder steering group to ensure that the park 
represents the community's vision. 

With the help of local slakeholders, two blocks of former 
wetlands were reclaimed to create a dynamic ootdoor space. 
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■ Include citizens, key stakeholders, and arts partners in 

the selection and award process. 

■ Consider opportunities for synergy with national events 

in Miami Beach, such as Art Basel. 

Involve and Engage Artists in the 
Design Process 
Elaborating on the preceding ideas, artists could go 

beyond proposing accompanying visual or sculptural art 

pieces for stormwater management infrastructure and 
become involved in the actual infrastructural design pro­

cess. For example, artists could contribute to the design of 
pumps as follows : 

■ Establishing design points or requirements, such as so­

lutions that are culturally relevant, educate and inspire, 

and use historical facts, data, and metrics. 

■ Establishing partnerships with the city arts depart-

ment, local nonprofits, and businesses to consult in the 
creative placemaking process. Note that many leading 

local universities and groups are already engaging 1n the 

intersection of the arts and sea-level rise. 

■ Awarding artists formal roles in the design and imple­

mentation processes to engage with the engineers or 

design team. 

Create Open Spaces Responsive to 
Resilience Needs While Engaging 
Local Artists 
Parks and green spaces should be a key strategy of the 

city's overall resilience and stormwater management plans, 
an idea that is explored at length in other parts of this re­

port. Creative placemaking can then be a core component 

of the design and planning for these public spaces. Many 

nationally recognized parks have used the arts as part of 

stormwater management plans, both beautifying storm-
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water infrastructure and providing important opportunities 

for outreach through descriptive signage and accompany­

ing educational materials. Artful cisterns, water recycling 

systems, rain gardens, and more can add texture and 

personality to water management schemes and anchor 

memorable public spaces. 

Incorporate Creative Placemaking 
Strategies in the Resilience 
Communications Plan 
Creative placemaking is a dynamic topic that can be more 

likely to engage stakeholders than discussions of storm­

water management. Content on creative placemaking should 

be integrated into the overall communications materials tor 

Miami Beach Risrng Above and used as a tool to engage 

more residents and broaden the reach of the plan. 
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Governance 

THE CITY OF MIAMI BEACH has taken a bold first step 

in addressing its stormwater management challenges, 

which have been exacerbated by changes in the climate. 

However, to continue to develop and expand such an ambi­

tious, costly, and dynamic program will require a greater 

focus on governance. 

A key driver of the ability of any community to effectively 

deliver, monitor, operate, and maintain interventions for 

stormwater management and climate adaptation is the 

governance of the system. Implementing a multifaceted 

plan, including gray and green infrastructure and many ve­

hicles for funding and community involvement, will involve 

more complex governance structures than are currently in 

place. Enhanced governance will ultimately deliver a more 

data-driven resilience program that is rooted in efficiency, 

transparency, and accountability and that is more likely to 

garner community support. 

The panel's recommendations for governance of the future 

resilience and stormwater management plans include the 

following: 

• Establish a Miami Beach Rising Above program delivery 

office or realign existing departments. 

■ Create a scientific advisory panel through the program 

delivery office. 

■ Establish an agency for public investment and develop­

ment in resilience. 

■ Establish a community adaptation fund. 

• Establish a robust risk transfer department. 

• Consider new strategies to better align historic preser­

vation and climate adaptation wor1<. 

Miami Beach, Florida, April 16-19, 2018 

Establish a Rising Above Program 
Delivery Off ice 
Miami Beach currently has dedicated resilience staff lo­

cated in the City Manager's Office and supported through 

the Rockefeller Foundation's 100 Resilient Cities initiative. 

This team is currently leading the development of the city's 

resilience plan in partnership with counterparts in the 

Offices of Resilience in Miami-Dade County and the city 
of Miami, managing a full assistant city manager portfolio, 

including the Building, Planning, Code, Environment and 

Sustainability Departments, and managing other special 

initiatives such as the city's participation In the Bloomberg 

Mayor's Challenge. The team has leveraged and grown the 

Miami Beach Rising Above branding and communications 

collateral and integrated new climate adaptation content 

along with the information provided on the investments in 

stormwater management. The City Commission has a Sus­

tainability and Resiliency Committee, established in 2015, 

that provides a forum for policy development and review. 
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Separate from the staff team responsible for resilience 

strategy, the city of Miami Beach should open a Rising 

Above delivery office to monitor and communica e the 

effectiveness of its Rising Above program, or realign exist­

ing departments to create such a team. This office can 

commission new tools for project performance, community 

outreach, and codesign of stormwater management sys­

tems. A delivery office like this is likely lo make the Rising 

Above program more sustainable over lime and would be 

a platform to help local stakeholders and the public better 

understand the program's performance and opportunities 

for improvement. The current lack of public understand­

ing of aspects of the existing program, and the likely time 

frame for the investments in stormwater management, 

indicates a need for both better communications and a 

dedicated vehicle. 

This separate project delivery office could serve the follow­

ing roles: 

■ Develop tools that promote greater transparency 

on project selection, development, funding, and 

expenditures: 

■ Monitor and communicate project performance: 

■ Manage strategic communications, community out­

reach, and community codesign, and facilitate creative 

placemaking and artist engagement in proJects; and 

■ Embark upon the establishment of a scientific advisory 

services panel to review and advise the city on the latest 

climate science data and relevant tools (more below). 

Given the excellent regional collaboration already underway 
in the Greater Miami area through the Southeast Florida 

Climate Compact and the resilience strategies supported 

by the 100RC initiative, some scope exists for a program 

delivery office to be a regional vehicle. Although this would 

certainly add complexity to the task, It opens up the op­

portunity for regional comparison and the exploration of 

goals district by district. 
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Create a Scientific Advisory Panel 
A key component of the program delivery office should 

be the establishment of a scientific advisory panel to 

provide data-driven recommendations on how the city can 

continue to advance its resilience work. This panel should 

be focused on generating recommendations relevant to the 

city over the long term, considering the current program's 

30-year horizon and the strategies and investment that 

could be required for 40-, 50-, 60-, and 70-year horizons. 

The panel could also introduce new strategies for bench­

marking to acknowledge increased future risk and the 

changing climate. Such a panel should be coordinated 

with the efforts ot and data from the Southeast Florida 

Climate Compact. 

Establish an Agency for Public 
Investment and Development in 
Resilience 
The future viability of Miami Beach is rooted in the financial 

ability of the city and property owners to continue invest­

ments in adaptation and stormwater management proj­
ects. Additional sources of revenue will be needed as the 

city aims to meet 30-year and future-year benchmarks. 

Furthermore, more flexible sources of revenue are needed: 

the current stormwater management program exclusively 

funds gray stormwater investments, such as pumps and 

enhanced street elevations, and does not include funding 

eligible for investment in green infrastructure and nature• 

based solutions such as mangroves. The current program 
also has not focused on fostering investment at the prop­

erty owner scale, instead focusing on investment in critical 

public infrastructure. 

The establishment of an agency for public investment and 

development that can capture additional value from real 

estate and direct it toward a suite of resilience projects and 

investments is needed and would streamline the financing 

of the many facets of such a complex program. Such an 

agency has the potential to set the national standard for 

investment in risk reduction projects. 
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This agency would be tasked with creating strategies to 

capture increased real estate values and leverage them for 
public investment in resilient infrastructure, including blue 

and green infrastructure and a community adaptation fund. 
The agency may also establish opportunities to encourage 

development that would contribute to the tax base through 

incentives, streamlined permitting programs, or tools such 

as special assessment districts. The last could be a key 

tool for the city, but they need to be approved by the county 

in each instance. The enhanced real estate value generated 

could then contribute to the construction. operation, and 
maintenance of resilient infrastructure projects. 

This agency could be responsible for the following: 

■ Establishing opportunities for incremental value capture 
from real estate that could be directed toward resilience 

projects; 

■ Directing investment and development of resilience 

projects (including green and blue projects involving 

nature-based defenses, as well as gray infrastructure 

projects); 

■ Managing operations and maintenance of green and 

blue resilience projects; 

■ Exploring opportunities for special assessment districts 

and embarking on the partnerships and coalition­

building needed to accomplish these with the county 

and others; 

A community adaptation fund would assist residents with making the 
necessary improvements to their homes to protect them, as with this 
elevated home in the Northeast. 

Miami Beach, Florida, April 16-19, 2018 

■ Exploring potential for additional revenue as a result of 

group reduction in insurance (through a special assess­

ment distnct or other instrument); and 

■ Administering a community adaptation fund. 

Establish a Community Adaptation 
Fund 
A key opportunity for this agency will be establishing a 

community adaptation fund, which could assist homeown­

ers, businesses, institutions, and other property owners 

with retrofits and investments. Designed to leverage public 

investment and encourage more widespread adoption of 

resilient design, the fund could provide low-cost loans and 
grants for projects in line with the city's overall adaptation 

goals, such as the following: 

■ Home elevations; 

■ First-floor retrofits; 

■ Private seawall enhancements; and 

■ Investment in on-site water management mechanisms, 

such as cisterns, green infrastructure, and permeable 

surfaces. 

This fund would contribute to individual mitigation projects 

by homeowners and businesses and respond to commu­

nity concerns about the ability to fund individual projects 

such as seawall contributions. A fund like this would be a 

valuable resource for the resident and business community 
and would ultimately fortify the city by creating a stronger 

network of solutions across the island. 

Establish a Robust Risk Transfer 
Department 
Currently, the city's human resources department man­

ages risk transfer and insurance. The city should instead 

create a risk transfer department that would be tasked 

with developing and administering innovative solutions for 

insurance, including opportunities for insurance savings 

through investment in resilience and mitigation projects. 
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The art deco s/y/e in Miami 
Beach historic districts is 
world renowned. The Breakwater a 
Hotel (far righlj was built rn ~ 
a streamlined modem style l 
in 1939. o 

This department is likely to require new staff, including 

experts in finance. 

The degree of capital investment and exposure to risk in 

Miami Beach requires a creative approach to managing 

that risk. By implementing new insurance solutions and 

programs such as a special assessment district for both 

driving public investment and transferring risk, Miami 

Beach has an opportunity to set the national standard for 

risk reduction in the wake of sea-level rise. 

Align Historic Preservation and 
Climate Adaptation Strategies 
Miami Beach's art deco architecture is a vital component 

of the city's identity, a key contributor to the architectural 

heritage of the country as a whole, and a very important 

economic development and tourism generator. Visitors 

from across the country and world flock to Miami Beach 

for this historic architecture as well as the natural assets 

such as the ocean and beaches, which first drew settlers 

from the northeast United States to Miami. Preserving the 

city's culture and architecture is an inherent aspect of sup­

porting the city's economy. 

The city's existing heritage regulations and governance 

have done a formidable job of preserving the integrity of 

the city's historic architecture. However, given the extent 

of the risk that the city laces and the vulnerability of many 

historic buildings, all stakeholders must begin to recon­

sider what preservation means and strategize accordingly. 

If Miami Beach successfully engages in this conversation 
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locally, the city and heritage community will have the op­

portunity to lead a national conversation regarding how to 

respect and care for cherished historic assets in the face 

of environmental vulnerability. 

The city is already moving in this direction. For example, 

in 2017 the city released a request for qualifications 

(RFO) for a consultant to provide input into historic district 

resilience and adaptation guidelines. These guidelines 

will address the renovation, elevation, and repurposing of 

historic structures in vulnerable parts of the city, consider­

ing both increasing tidal flooding and sea-level rise. The 

RFQ requested a multidisciplinary team, with expertise in 

engineering, architecture, planning, historic preservation, 

hydrology, geotechnics, and cost consulting. 

A recent edition of the National Trust for Historic Preser­

vation's Forum Journal noted that "climate change and 

rising sea level mandate a new kind of assessment of the 

vulnerability of historic resources, requiring stakeholders to 

look at adaptation options and to decide what will be saved 

for future generations.'045 Miami Beach is well positioned to 

develop tools and frameworks that vulnerable cities across 

the country can use to both safeguard heritage and sup­

port the related decision-making process. 

First, the extent of the risk faced by the city mandates 

a more extensive survey of the vulnerability of historic 

assets. The city should use the new modeling technology 

(discussed in the "Infrastructure" section of this report) to 

better understand the vulnerability of historic districts over 

the upcoming decades and share this information with all 

relevant stakeholders. All the relevant stakeholders can 
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then use this information to better understand context. 

consider adaptation options, and strategize about which 

historic assets should be prioritized to be saved for future 

generations. 

Unfortunately, no one-size-fits-all solution or easy answer 

for how to achieve the continued preservation of Miami 

Beach's historic districts exists. Quite possibly, the entire 

spectrum or ensemble of historic architecture in Miami 

Beach may not be able to be saved, given both the inten­

sity of the threat and the cost of adaptation measures such 

as elevating buildings. If this is the case, the city and all 

associated stakeholders will need to strategize about how 

to protect the most important "historic Jewels." 

Local stakeholders should be prepared for this eventual­

ity and begin to strategize about how to fund climate 

adaptation measures for historic buildings and how to 
prioritize these investments if entire building ensembles 

cannot be safeguarded. These discussions may ultimately 

include revisiting historic district regulations and modifying 

approaches to heritage regulation, such as revising policies 

for contributing and noncontributing buildings within neigh­

borhood ensembles, or introducing opportunities to enable 

climate adaptation investments for historic buildings. 

Throughout this process and before major decisions on 

individual policies, buildings, or ensembles move forward, 

the city should better equip heritage professionals and 

others to be informed about these issues. For example, the 
"Regulations" section of this report explores how to embed 

knowledge of climate adaptation, water management, 
and resilience into local decision-making groups, such as 

review boards. City officials and local boards should also 

continue to contribute to and build from conversations that 

are already underway locally, such as through the Miami 

Design Preservation League's annual Resiliency Workshop, 

and engage with international conversations on historic 

preservation and sea-level rise, such as the "Keeping 

History above Water• conference series. Requiring 

review boards to adhere to performance-based goals on 

managing stormwater in historic districts will also lead to 

discussion about opportunities and tradeoffs, as explored 

in the "Regulations" section ot this report. 

Miami Beach, Florida, April 16-19, 2018 

ROAD ELEVATIONS IN HISTORIC DISTRICTS 
Miami Beach 

© 0 3000 • 

In short, while moving forward with preservation aspects 

of its governance strategy, the city should take the follow­

ing steps: 

■ Continue to recognize the inherent value of the city's 

historic architecture. 

■ Undertake new assessments of the city's historic 

resources, given the extent of vulnerability to climate 

change, using the modeling technology previously 

explored in this report. 

Page 1176 of 1637 

l!I 
~ 

J This map shows historic 
i districts, indicated in blocks 
14 of pastel colors, and road 
:I elevations, indicated in a 
5 •"""trum of blue to red. The l!i .,,,w 
~ lack of red and orange roads on 
~ the map shows the vulnerability 
ii of the historic arec1s. 

59 



60 

Miami Design Preservation League Annual Resiliency Workshop 
Miami Design Preservation League, the city's preeminent 
local preservation organization, held its Annual Resiliency 
Workshop on April 7-8, 2018. The event began with a 
lecture series, followed with a day of site assessments in 
the Flamingo Park neighborhood. The workshop focuses 
on "solution-based ideas· for resilience and preservation 
and uses a multidisciplinary approach. Attendees and 
speakers included keynote speaker from FEMA Nicholas 
A. Shufro, lawyers, engineers, academics, and designers, 
as well as city and local government representatives such 

■ Establish performance-based goals for managing storm­

water in historic districts, and work with key stakehold­

ers to establish innovative ways to achieve these goals 

(more information in the "Regulations" section of this 

report). 

■ Implement changes in local review boards to improve 

knowledge of resilience in everyday decision making 

(see the "Regulations" section of this report). 

■ Begin to establish strategies to fund necessary adapta­

tion work, consider how adaptation fits into existing 

preservation policies, and strategize about phasing of 

investments, prioritizing the city's "historic jewels.· 

■ Be ready to lead this conversation internationally, building 

from dialogues already underway locally and nationally. 

Over the long term, the city should be ready to critically ex­

amine what comprises historic preservation and consider 

definitions focused on both strict preservationist approach­

es and approaches focused more broadly on urbanism, 

walkability, and district character that may support more 

adaptation investments being made. 

Other cities across the world are likely to look to Miami 

Beach for leadership on this topic and learn from the city's 

process and decisions. 
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as the city's planning director, city commissioner, and a 
Historic Preservation Board member. 

The workshop focused on five key lessons learned: change 
beginning at the local level, interdisciplinary efforts, effective 
government communication and early stakeholder Involve­
ment, economic Incentives for preservation adaptations, 
and how to continue to lead in resilience efforts as a city. 
With over 30 percent of the building stock designated as 
historic on the local level, preservation is and will be a 
critical element of plans for the resilience of Miami Beach. 

Keeping History above Water 
"Keeping History above Water" is an annual preservation 
conference addressing the challenges of sea-level rise 
and historic preservation and exploring precedents and 
potential solutions. The conference recently began In 
2016 with the Newport Restoration Foundation (NRF) and 
was hosted by Annapolis, Maryland, in 2017, including 
participation by ULl's Urban Resilience program. 

The conference strives to create an interdisciplinary 
environment for people involved in preservation-from 
elected officials to designers to engineers-to discuss 
protecting historic structures, emphasizing real-world 
applications.'6 After the Initial year, the NRF partnered 
with U1e U.S. chapter of the International Council on 
Monuments and Sites 10 create a Knowledge Exchange 
on Climate Change and HeritageY Through this 
exchange, diverse historic commuRities, Including 
critically endangered ones such as Annapolis and New 
Orleans, have had the opportunity to engage in an 
International dialogue on historic coastal resilience. 

A packed room shows the f)Of)ularity of /be 'Keeping HiSI(}(}' 
Above Water: AnnapoliS • conference of 2017. Protessf0(1lJls 
and offteials meet annual/'; to discuss strategies to adapt and 
protect historic st,vchJres from sea-level rise. 
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Financing 

FINANCE IS CRITICAL for an effective stormwater 

management and climate adaptation strategy and will be 

front of mind as the city of Miami Beach determines how 
to implement the many strategies needed to better live 

with water. 

Sources of finance include public and private capital as 

well as contingent capital, such as insurance. A close 

relationship exists between insurance and capital flows. 

Insurance can lower the cost of capital as it reduces the 

risk of default. Lenders typically require insurance for 

loans, both commercial and residential. 

The city should take a holistic view of finance that 

recognizes the role stormwater management and climate 
adaptation play in the pricing of insurance premiums. This 

ensures a stable tax base and good credit rating so the 

city is able to deliver the stormwater management infra­

structure Miami Beach needs to adapt to climate change. 

By retaining a robust tax base and growing economy, the 

city will have a range of revenue streams to consider. 

Building on the recently commissioned stormwater busi­

ness case analysis, the city needs to continue to progress 

Once costs arid benefits are assessed, the city needs to 

carefully consider the most effective revenue streams that 

link to the benefits businesses and residents receive from 
investments that improve stormwater management and 

climate adaptation. The following revenue streams could 

be considered for contribution: 

■ Assessment districts, such as a business improvement 

district, where a special levy can be introduced, although 

they will require approval of the County Commission; 

■ Incremental finance or land value capture districts where 

increases in value tied to stormwater management and 

climate adaptation can be used to finance solutions; 

■ Incentive programs or fines stemming from building 

owner lack of action; 

• Increases in stormwater fees and other rates; and 

• State and federal grants that may be available-the city 

should decide when these sources may be appropriate, 

without relying on these funds because they may not be 

available in perpetuity. 

on a more comprehensive approach in evaluating existing The need for adapting private properties to the risks of 

costs and benefits of stormwater and adaptation financing sea-level rise is a significant burden for many businesses 
decisions: and residents. A community adaptation fund could be a 

unique solution. 
■ The core of an effective risk financing strategy should 

be a total cost of risk (TCOR) approach. TCOR is a 

finance strategy that looks at underlying exposure and 

expected losses and then examines the cost of risk 

engineering, insurance, and risk retention. It allows the 

most efficient use of capital for a given risk appetite. 

■ Operations and maintenance costs need to be taken 

into consideration when evaluating solutions. 

Miami Beach, Florida, April 16-19, 2018 

■ The establishment of a community adaptatlon fund 
would provide low-interest loans to help residents and 

businesses finance the large upfront costs of retrofit­

ting properties. This could be tied to the property tax so 

the loan gets transferred to a new owner, similar to a 

property-assessed resilience method tied to a mortgage. 
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■ The fund could adopt a blended finance approach, using 

an initial source of public capital backed by private 

sector capital that could be tied to reduced insurance 

premiums, enhanced property values, workforce hous­

ing, and the like. 

To secure the public balance sheet, the city should 

consider insurance as a form of risk transfer that can play 

an appropriate role in reducing the burden on taxpayers 

by offloading the balance sheet risk of implementing large 

resilience projects. 

■ Take a TCOR approach in deciding where engineering 

solutions should be used, where insurance should be 

used, and when the risk should be retained by the city 

and its residents. 

■ Consider insuring key infrastructure critical to maintain­

ing the resilience of Miami Beach to lower the burden 

additional repair costs place on the city's ability to 

service the debt of building resilient infrastructure. 

■ Because 84 percent of properties in Miami Beach are 

covered by NFIP, outline an insurance pool for the city 

should NFIP undergo significant negative changes in 

the future. Insurance pools have been successfully 

implemented in the Caribbean, New Zealand, the United 

Kingdom, and other parts of the world to ensure access 

to affordable insurance. 

■ Discuss the role parametric insurance, which pays a 

preagreed amount when a particular condition is met, 

could play in dealing with some of the chrome nsks 
sunny-day flooding and noncatastrophic storms present 

to the stormwater system. 

■ Advocate for living with water to insurers diversifying 

their portfolio and otherwise potentially moving policies 

away from coastal Florida. 

Finally, finance must be integrated into the city's commu­

nication and engagement strategy. Finding a credible and 

clear way of communicating how investments in resilience 

benefit credit ratings, lenders, investors, taxpayers, and 

visitors includes the following: 
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■ Regular engagement with credit rating agencies to ensure 

a stable credit rating, keeping the cost of borrowing and 

associated taxes affordable, and emphasizing that the 

city is reducing the vulnerability component of risk; 

■ Regular engagement with the insurance industry for 

feedback on how the city's investments in stormwater 

management and climate adaptation can be reflected in 

insurance premiums, thereby benefiting businesses and 

residents; 

■ A clear communication strategy aimed at investors 

to demonstrate that Miami Beach has a healthy and 

prosperous future; and 

■ Engagement with residents and businesses on the 

changing landscape of climate risk disclosure from 

international regulators and financial institutions, to enable 

more open conversations about how improvements the 

city is making have a positive impact on asset values. 

By bringing together new revenue streams that are equi­

table, risk based, and tied to the total cost of risk, the city 

has the opportunity to explore new risk transfer solutions 

and communicate its strategy with financial stakeholders 

in a way that improves confidence. 

In summary, the panel recommends that the city do the 

following: 

■ Continue to comprehensively evaluate existing resilience 

costs and benefits. 

■ Find effective revenue streams to link to stormwater and 
resilience benefits. 

■ Establish a community adaptation fund. 

• Use insurance as a form of risk transfer to reduce 

taxpayer burden. 

■ Integrate financing into the communications strategy. 
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Regulations 

MIAMI BEACH'S CURRENT STORMWATER manage­

ment strategy focuses largely on investments in public 

infrastructure. However the regulation of private develop­

ment offers an important opportunity that is not thoroughly 

integrated into the current water management strategy. 
Sea-level rise and sunny-day flooding present grave 

threats to the community. Addressing these issues should 

be a high priority for any new development and should be 

considered alongside long-time priorities such as historic 

preservation and environmental impact. 

Using regulatory tools to influence the development and 

redevelopment of property will allow Miami Beach to take 

advantage of the natural building cycle to spread the cost 

of enhancing resilience over time and leverage private 

financing and expertise. Miami Beach is in a privileged 

position given the high value of land and the desirability 
of the community: the city should leverage this private 

financing and expertise to help achieve the goals of a more 

ambitious resilience plan. 

Precedent already exists for these types of regulatory 

changes in the recent ordinances offering increased height 

and density for taller first floors to accommodate climate 

adaptation measures. Increased regulations specifically 
addressing stormwater will allow the city of Miami Beach 

to regulate private development to accommodate green 
infrastructure and manage water at the parcel and building 

levels, as well as continue to invest in neighborhood and 

citywide infrastructure. The city can also use its existing 

regulatory infrastructure to incentivize increased storm­

water management at the parcel level. 

Implementing new regulations is likely to require an invest­

ment in additional city statt, which is critical to manage 

a potential uptick in development approvals or a more 

complex process. If development is backlogged or delayed, 

Miami Beach, Florida, April 16-19, 2018 

tile incentives will not generate the additional tax money 

required to invest in resilient infrastructure. 

Miami Beach should consider the following regulatory 

opportunities: 

■ Embed water management goals in development regu-

lations and/or incentivize resilient design. 

■ Leverage and reform regulatory boards. 

■ Adjust stormwater fees. 

■ Create an islandwide sea barrier, including enacting 

regulations to allow centralized efforts. 

■ Continue to support elevation for new construction. 

Embed Water Management Goals in 
Development Regulations 
To implement the integrated water management strategy 

necessary to protect Miami Beach, the city will have to 

manage water at the parcel and building levels as well as 

continue to invest in neighborhood and citywide infra­

structure. Parcel and building level water management 

can make a huge contribution. For example, Philadelphia's 

Green City, Clean Wate,s plan, kept 1.5 billion gallons of 
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polluted water out of the rivers annually in its first five years, 

using 1,100 individual stormwater tools implemented by 

both private developers and Philadelphia Water.46 

Embedding water management in private development 

regulation can be accomplished through a mix of require­

ments and incentives such as rebates, density bonuses, 

and expedited permitting. In Miami Beach, almost all new 

development and most rehabilitation and redevelopment 

require the approval of multiple regulatory bodies, and 

further certainty in the approvals process can be a key 

motivator for the incorporation of sustainable or resilient 

design approaches. 

Beyond the recent ordinances addressing building height, 

Miami Beach already has other incentives in place to 

encourage sustainable design, but ii does not currently 

have incentives for stormwater management specifically, 

For example, developments larger than 7,000 square feet 

are required to comply with LEED Gold or more stringent 

parameters.49 On the water conservation side, Miami-Dade 

Water and Sewer Department has Irrigation restrictions 

and offers rebate programs related to water efficiencies for 

landscapes, showerheads, toilets, and faucets.50 Incentives 

are also in place for other types of development, such as 

density bonuses for the incorporation of affordable housing. 

The city also should look into models for incorporating re­

silient design into regulations, whether through incentives 

or requirements. Norfolk, Virginia, provides one example. 

The Miami Beach Property Management Facility, cons/meted in 
2009, was required to be certified LEED Gold. 
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There, new development projects must adhere to a points­

based resilience quotient, a matrix featuring building-scale 

interventions related to risk reduction, stormwater man­

agement, and energy resilience, all of which are awarded 

different numbers of points. 

Moving forward, the city should take the following actions: 

■ Continue to allow greater height and density, given 

the future loss of usable space (i.e. , floors designed to 

accommodate fu ture raised entryways) as groundwa­

ter rises and tidal and stormwater flooding increase. 

Although increased height may not always be politi­

cally popular, additional elevation can offset the loss of 

ground-level floors for productive use. 

■ Develop additional design standards and specifications 

to help mitigate the impact of increased height. These 

resources will not only be critical for Miami Beach but 

will also be important resources for many other cities 

grappling with sea-level rise. 

■ Explore opportunities for incentives for multifamily and 

commercial properties that specifically incorporate 

stormwater management, green infrastructure, cisterns, 

and other opportunities for water capture and reuse. 

Incentives could include the following: 

• Streamlined development approval process; 

• Greater density, addressing setbacks, height, or 

floor/area ratio; 

• Flexibility on historic preservation requirements; and 

• Public financing in the form of grants, loans, or 

guarantees for single-family housing. 
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Examples of Stormwater Management Policies 
Cities across the United States have taken a range of approaches to stormwater management policies. The following policies, which do not reflect 
all policies in each market, represent a cross section of types and approaches that may be relevant to Miami Beach.~I 

City Policy type Example project Further information Administrator For more information 

A nonresidential property must The program relies on ERUs to -calculate Stormwater pay a fee calculated on its fees. The ERU incre~ yearly based on the Services, under 
Boca Raton, Fl Fee impervious area, its number Consumer Price Index. An ERU in Boca Raton is the Department https://www.myboca.us/693/ 

of equivalent residential units determined as 2,837 square feet, the average of Municipal Stormwater-Management 
(ERUs), and $3.35, the current amount of impervious surface on a local 

Services value of one ERU. residence. 

I Charlotte-The city purchased 19 I Charlotte has operated a buyout program http://charlottenc.gov/ 

Charlotte. NC Buyout and buildings of apartments in a I since 1999. Originally using FEMA funding, Mecklenburg StormWater/Flooding/Pages/ 
acquisition floodplain and relocated the It now relies on stormwater fees to help fund Storm Water Floodplain&1youtProgram. 

residents. the program. Services aspx 

On a mandate from the mayor, the ctty 

A new development must 
overhauled lhe Floodplains section (Cnapter 

Houston Public htlps://library.municode.com/ 
19) of its COde of Ordinances in early 2018, tx/houston/codes/code_ot_ Houston. TX Regulatioo be buill two feet above a am.ending all 42 pages. Development must Works/Houston ordinances?nodeld=COOR_ 500-year floodplain. now reterenc~ a 500-year floodplain instead City Council CHt9Fl#fn_81 
of a 100-year floodplain. 

Stormwater regulations are one aspect of 
New development, Plliladelphia's Green City, Clean Waters plan, Philadelphia 

Philadelphia, PA Regulation redevelopment. and which addresses stormwater Quantity and Water https://Wwlv.pwdplanreview. 
retrofits trigger stormwater quality through strategies for public and private Department org/manual/chapter -1 
management requirements. investment, t.Sing both development regulations 

and stormwater billing. 

The Stormwater Overlay area requires that hltps:/llibrary.municode.com/ 
A new home being built in the any development or land disturbance that pa/pittsburgh/codes/code_ol_ 
Stonnwater Overlay must go meets its requirements (even 10,000 square Department of ordinances?nodeld=PtZOCO_ Pijtsburgh, PA Regulation through a Stonnwater Plan feet of disturbance, less than one-quarter ol City Planning TITNINEZOCO_ARTIIIOVZOOI_ 
Review. an acre) must submit a Stormwater Plan. The CH906ENOVOI_ 

plan requires existing conditions, a stormwater 906.07STMAOVOI 
analysis, premits, and maintenance programs. 

The program seeks to prevent downspout 
The city encourages private water from causing sewer system backups. Portland 

Portland, OR Voluntary stormwater management From 1983 to 2011, 56,000 downspouts were Environmental https://www.portlandoregon. 
program through the Disconnected removed in Portland. and today the program Services gov/bes/54651 

Downspouts Program. helps prevent 1 billion gallons of water from 
entenng the system annually. 

The market for Stormwater Retention Credits 

Stormwater D.C.'s Department of Energy enables developers to purchase qedits toward O.C. Department 
Washington. DC Retention Credit and Environment has created compliance w;th current stormwater regulations of Energy and hltps://doee.dc.gov/src 

Trading System the first stormwater credit The market ate creates an opportunity for l Environment market in the United States. I landowners to receive an income stream from 

1 
luncliooog green infrastructure. 
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Leverage and Reform Regulatory 
Boards 
Miami Beach has a very robust regulatory infrastructure 

system, including four regulatory boards governing new 

development: 

■ Historic Preservation Board; 

■ Design Review Board; 

■ Planning Board; and 

■ Zoning Board of Adjustment. 

Miami Beach should leverage these regulatory boards and 

revisit their charters and missions to ensure that water 

management is prioritized at the building and parcel levels. 

Although the city and its boards are taking steps in that 

direction, the missions and charters of existing boards 

should be expanded to give equal priority to water man­

agement. Waler management is an existential issue for 

Miami Beach, and it must be given an equal footing with 

other public priorities, including design, historic preserva­

tion, and economic development. 

The Natural Building Cycle 
The natural building cycle Is the pace at which 
buildings. are reinvested and updated or replaced. 
Working within the context of this cycle can minimize 
potential disruptions and excess costs, as well as 
prevent risks from adapting aging buildings. When 
constructlng new buildings, flood adaptation measures 
can be lntegrated more seamlessly. Established 
structures could receive resilience adaptations when 
being maintained, for instance by adding energy­
efficient windows instead 0f making a like-for-like 
replacement. Less invasive interventions could be 
used for older buildings, such as operational changes, 
including moving storage that is at risk for flooding. 
By leveraging the building cycle, owners can make 
building adap.tat1ons more efficient and accessible.5l 

Page 1183 of 1637 

Strategies for ensuring that water management is addressed 

could include the following: 

■ Add members to the Historic Preservation Board and the 

Design Review Board, either in the existing seats or by 

creating additional seats, who have expertise and back­

ground on water management and climate adaptation. 

To effectively consider and advance water management 

goals, members with appropriate technical backgrounds 

are needed. Given that Miami Beach is a leader in re­

silience, locating individuals with the appropriate water 

management and resilience expertise to sit on these 

boards should not be difficult. Having this perspective 

and knowledge base consistently represented and part 

of board deliberations and decisions will ensure that 

the topic remains a priority. In addition, existing board 

members should receive training on these topics to give 

them clear guidance on the strategies they should be 

using and applying. There is precedent elsewhere in 

the United States for requiring training on this topic. In 

2017, Rhode Island approved legislation that required 

all members of local planning commissions or boards to 

receive training on floodplain development and sea-level 

rise, including modules on climate change, flooding, 

mapping tools, and stormwater. 

■ Allow real estate professionals to participate on these 

boards, because real estate expertise is needed to 

understand how to effectively finance potential future 

retrofits or investment in resilient infrastructure. Cur­

rently, restrictions limiting participation from developers 
include rules against members contracting with the 

city and against using Community Development Block 

Grants. 

■ Provide training and technical support to both boards 

on water management issues (as referenced above). 

This should include training and context on current chal­

lenges, projected future conditions, tools available to 

manage water, and the city's stormwater management 

and resilience strategies. 
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■ Provide specific measurable water management goals 

that the boards are responsible for helping achieve 

for the respective watersheds and districts. Providing 

the boards with measurable goals at the district and 

watershed levels will give them greater flexibility in 

how they balance historic preservation, design, and 

economic development goals on a property-by-property 

basis and will enable them to put site-specific decisions 
and tradeoffs into context. For example, a district could 

be required to achieve 100,000 gallons of water stor­

age, which would need to be allocated within both new 
development and public spaces and rights-of-way. permeable dnveways, green roofs, and green spaces to 

lower fees. This updated structure will reward property 
■ Ensure that the planning department has the staff and owners that effectively manage water on their property and 

outside support to review and approve proposed devel- decrease the burden on pumps. 
opment and redevelopment projects. Additional staff 

with technical knowledge will be needed to support the 

boards in their decision making. Without this staff, the 

approval process will bottleneck, and the pace at which 

water management is improved will grind to a halt. 

Adjust Stormwater Fees 
A mix of incentives and requirements will nudge more 

property owners In Miami Beach to capture, contain, and 

treat water on their own properties, which will greatly 

benefit the city as a whole. Central to this strategy is the 

stormwater fee. 53 The city should be applauded for re­
cently introducing a fee and using it to fund the stormwater 

management improvements underway-and for passing 

this fee without major opposition. The city's entrepreneur­
ial approach of using this fee, given the opportunity for its 

introduction without involvement from the county, should 

also be lauded. However, the current flat rate does not 

encourage retention of water on private property. 

As a next step, the city should adjust the current storm­

water fee structure from a uniform fee across the board 

to one that assigns a fee according to each property's 

runoff levels. This structure would look at both the size of 

a lot and the percentage or area of connected green and 

permeable surfaces, thereby encouraging Investment in 

Miami Beach, Florida, April 16-19, 2018 

At this point. '.he stormwater fee has been a very effective 

tool for raising funds as well as awareness of stormwa­

ter investment. A next step will be modifying the fee to 

encourage on-site water management at the parcel level. 

This modification will also offer an educational opportunity 

to share tools for on-site water management (such as 
cisterns, permable pavers, and so on) with homeown-

ers within the city's broader Miami Beach Rising Above 

communication efforts. Implementation of on-site water 

management can even lead to zero fees for homeowners 

generating zero runoff. 

Models for the city to consider include the following: 

■ Rates based on square feet of connected 

impervious area; 

■ other, more complex rate formulas, such as 

• Fees based on impervious areas as a percentage 

of gross area: 

• Fees based on an average of Impervious area per 

single-family residence; and 

• Fees based on the likely runoff factor on site, consid­

ering impervious area, slope, and soil type; and 
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Stormwater Fee Structures 
Stormwater fees can take a range of forms, many of which encourage homeowners, businesses, and developers 
to implement on-site stormwater management and decrease impervious surfaces. This explanation of different 
types of fees has been sourced and subsequently modified from a report produceCl by the Bureau of Governmental 
Research in New Orleans. For more information, see the source notes. 

Type Details Formula 

Charged by gross property area I 

Development intensity as compared to the percentage of Fee: Gross area x Rate applicable 
impervious area charging more for · to percentage of impervious area I 

sprawling structures. -
Charged by classifying parcels 

Dual fee into categories for residential or I nonresidential and levying a flat fee. 
Fee: Rate per type of parcel 

Based on the impervious area Fee: (Impervious area rate x 
Equivalient hydraulic area (EHA) · compared to total gross area, as a Impervious area) + (Pervious area 

combined effect. rate x Pervious area) 
--

Based on the average impervious 
surface area of a local single- Residential fee: 1 EAU (base 

Equivalent residential unit (ERU)' family residence. The ERU value rate); Nonresidential fee: Total 
is used for single residences, but impervious area/1 ERU x ERU 
fees for other types are calculated base rate 
based on their individual surfaces. 

Rat-parcel fee A standard fee per parcel. Fee: Rate per parcel -
Gross area Based on total gross area of a Fee: Gross area x Rate per square 

property multiplied by a base rate. foot 

Fee based on lhe runoff of a property, 
Runoff including volume and rate, based Galculations vary 

on different environmental factors. 

Charged by measuring the total Fee: Total impervious area x Rate 
Total impervious area impervious area and multiplying by per square foot a base rate. 

Sources: Bureau of Governmental Research, Beneath the Surface: A Primer on Stormwater Fees in New Orleans (New Orleans. 
February 2011), ww.v.bgr.or(Jlfileslreports/86R_StormwaterFees2017_Report.pdf; Amamta M. Oritsche/, "The Impact of Different 
Stormwater Fee Types: A Case Study of Two Murjc/palilies in Virginia" (MS thesis. Virginia Polytechnic Institute and State University, 
2016), https:/Mechworks.lib. vt.edulbitstreamlhand!e/10919/11319/IJritscflel_AM_ T_2016.prit?sequence= 1 &isAl/owed=y. 

·1 EAU.is the.average impe,vious area for single-family residences within the relevant jurisdiction. 

■ A trading system for retention volume, such as Wash­

ington, D.C. 's Stormwater Retention Credit system. 

This type of system offers developers tl1e opportunity to 

purchase stormwater retention credits implemented off 

site, but within the watershed, of a development project. 
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These systems can lead to more widespread adoption 

of green infrastructure across a greater metropolitan 

area, including underserved areas as well as areas 

experiencing redevelopment. The implementation of 

green infrastructure on underserved sites can also offer 

opportunities for cottage industries related to green 

infrastructure maintenance and workforce training. 
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Create an lslandwide Sea Barrier 
The city currently instructs property owners to manage 

seawalls on a parcel-by-parcel basis. This approach does 

not encourage consistency in terms of height and quality and 

therefore does not provide the level of protection required. 

As part of a more holistic resilience strategy, the city 

should enact new regulation for a centralized approach 

creating an islandwide sea barrier that could incorporate 

both walls and barrier protection. Investing in a seawall 

Stormwater Retention Credit Systems 
Mount Olivet Cemetery, built in 1858, recently just finished 
the first phase of a green infrastructure program that 
was designed to pay for itself. The unlikely candidate 
was approached by the Nature Conservancy (rNC) to 
participate in a local Washington, D.C., program in which 
stormwater retention credits (SRCs) can be bought and 
sold. The cemetery has converted 18,000 of its 437,000 
square feet to dare, creating bioretentlon cells and rain 
gardens as well as other projects the staff could easily 
maintain, and hopes the credits it earns from such projects 
ultimately will pay the $1.7 million tab fronted by District 
Stormwater LLC.,. 

Washington, O.C.'s SRC program began in 2013, when the 
local Department of Energy and Environment created more 
stringent stormwater retention rules. To help cope with 
the changes, it introduced SRCs, which can be bought 
and sold on an SRC Market, the first of its kind in the 
United States. Developers whose projects cannot meet the 
stormwater requirements are allowed to purchase credits 
from entitles that produce more than what is required. 
The plan envisioned the creation of opportunities for 
landowners such as churches, community organizations, 
and cemeteries, including those in underserved parts of 
the city, where excess land could be converted into green 
infrastructure with income-producing potential. 

TNC approached the Archdiocese of Washington. O.C., 
which manages the site, and proposed a stormwater 
program that would not just satisfy requirements, but could 
generate enough revenue to pay for itself tbrough such 
excess credits. The program was especially appealing 
to the cemetery, which was facing almost $140.000 in 
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annual fees for its impervious surfaces, stemming from a 
charge of $25.18 for every 1,000 square feet.;!, The rate 
ls a drastic increase from 2009, when it was $1.24 for the 
same area. DC Water, which charges the fee, is steadily 
increasing its regulation as a part of a 20-year, $2.4 billion 
project to reduce the more than 3 billion gallons of runoff 
and sewage that enters the Anacostia and Potomac rivers 
each year. 56 

The upfront costs for the cemetery's program came 
from outside sources. The funding came from District 
Stormwater LLC. a new investment fund created by 
NatureVest, the TNC's investment sector, and Encourage 
Capital, a firm specialiZing in social and environmental 
issues. Prudential offered the $1.7 million necessary, and 
the program p!ans for repayment through SRCs exclusively, 
relieving the Archdiocese of financial responsibility. Such 
projects have become increasingly popular in the District, 
with only 15 credits sold in its first year, increasing to 
105,000 in 2017.51 

TNC's urban conservation director, Kahlil Kettering, has 
lauded the efforts of the program, saying that the SRC 
market "is great because it provides an opportunity to 
bring In new sources of funding to do conservation projects 
and also show that you can use private equity [to finance) 
conservation outcomes.'58 As an additional perk, the 
Archdiocese's connections to the greater Catholic Church 
create an infom1ation network that can spread stormwater 
knowledge. DC Water's SAC program is a success story 
that has the potenHal:to creative positive outcomes not 
just for the ecosystem, but tor both buyers and sellers lo a 
development market. 
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New construction in Miami 
Beach is designed with living 
space well above ground, 
allowing the ground floor 
to flood 

could have benefits beyond greater protection, such as 

the potential for an improved NFIP Community Rating 

System rating. 

To undertake this approach, the city could create the fol­

lowing plan elements: 

■ Special assessment districts for affected properties, 

which could include waterfront properties, properties 

on and in the vicinity of the waterfront, or all of Miami 

Beach-given that the entire city will be protected by 

an enhanced seawall, this final option may be the most 

appropriate; 

■ A user fee; and 

■ Other public funding mechanisms. 

Approval by the Miami-Dade County Commission is 

required for implementation of a special assessment 

district. Recognizing that many funding partnerships and 

other partnership arrangements are in place throughout 

the county and in Miami Beach, the city should pursue this 

strategy, given the urgency of enhancing the seawall. 

Seawall investment and enhancement along private prop­

erty could be addressed through the proposed community 

adaptation fund. 

Continue to Support Elevation for 
New Construction 
Elevation is a very political topic in the community, given 
the importance of Miami Beach's historic fabric and the ar-

Page 1187 of 1637 

Ramps help with access to elevated buildings. 

chitectural precedents on the island. Many local stakehold­

ers and community members articulated concern about 

building elevation during the panel's visit, alluding to cost, 

compromised aesthetics, and reduced privacy. 

Although the issues mentioned are valid concerns, the city 

should continue to encourage the elevation of buildings 

because of the dire need for protection from sea-level 

rise and potential peak storm events. As waters rise and 

flooding becomes more regular, elevated buildings-or 

buildings with "floodable" first floors-will be the most 

prepared to endure and will shoulder fewer costs for dam­

ages. Allowing additional building height will offset the loss 

of the ground-level floors for productive use. 

As buildings are torn down or retrofitted in natural building 

cycles, requiring elevation or flood-ready design on the 

ground floor is appropriate. It is the most reasonable way 

to pace these investments, given the astronomical cost of 

raising many of the existing structures at one time. 

Moving forward, the city should continue to strategize about 

how to most sensitively promote building elevation and 

minimize potential impact on neighbors, including through 

the development of design frameworks and use constraints. 
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Communications 

MIAMI BEACH'S STORMWATER MANAGEMENT 
plan initially did not have a robust communications plan, 

and many residents interviewed during the panel process 
complained about an early lack of information or op­

portunity to engage meaningfully in discussions about 

local infrastructural investments. However, the city has 

since made great strides in communicating its resil ience 

challenges and efforts to the local community, including 
through the Miami Beach Rising Above website. The city 

should be recognized for the following robust and proactive 
communications efforts: 

■ Diverse methods of communication and community 
outreach, which have included the following: 

• Strong engagement on social media channels; 

• Publications in magazines for residents; and 

• Hosting neighborhood meetings and educational 
programs; 

■ Tools and resources for residents, including workshops, 
reference guides, and personal impact calculators; 

■ Development of the Rising Above website to serve as 

an all-Inclusive resource and guide on the city's chal­
lenges, plan, and efforts; 

■ High-quality communication materials; 

■ Commitment to including and engaging all of the city's 
stakeholders; 

■ Development of crucial channels of communica-

tion within the community through engagement with 

neighborhood leaders, homeowners associations, and 
community groups; 

• Collection and analysis of data regarding outreach efforts 

to date, and subsequent adaptation of strategies; and 

Miami Beach, Florida, April 16-19, 2018 

■ Miami Beach Rising Above branding, which embraces 

the city's living-with-water dynamic and enables it to 

control the narrative and take ownership of its future . 

The issues facing the city are complex, far reaching, and 

divisive, however, and will continue to challenge the city 

for the rest of its foreseeable future. Addressing them will 

require unceasing commitment, aggressive short· and 

long-term planning, Innovative solutions, difficult decisions, 
and continual assessment and adaptation. 

ProJect1ons of weather patterns, impacts, and interven­

tion results vary considerably, and the city's response 

will change significantly over the course of its adaptat ion 
process. One thing that is certain is that Miami Beach's 

future will involve living with higher levels of water more 

often. The city needs to recognize that communicating this 

future to its residents and weaving it into the city's identity 

are necessary to garner long-term support for adaptation 
measures. 

Moving forward, the city should maintain its focus on com­

munications as a key tool to the success of its long-term 

survival. In addition to continuing to pursue current strate­

gies, the city should strive to incorporate the following 

recommendations: 
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■ Build on comprehensive efforts and focus on promoting 

the Miami Beach Rising Above website as the primary 

resource for residents and business owners. 

• Be bolder in its communicat1ons, engagement, and 
marketing strategies. 

■ Build public trust through constancy, clarity, and im­
proved transparency. 

■ Create a broad communications plan focused on resil· 
ience and stormwa1er management, including informa· 

lion developed specifically for different audiences. 

■ Improve the diversity and robustness of communications. 

■ Leverage others to spread the city's messaging, grow 
networks, and gather support. 

■ Create opportunities to celebrate successes. 

More information on each of these recommendations 
follows. 

Promote the Rising Above Website 
as the Primary Resource 
Since the early days of the stormwater management pro• 

gram, the city of Miami Beach has made significant strides 

The Miami Beach Rising Above website is one critical re· 

source with strong branding and a positive outlook, which 

embraces the city's living-with-water dynamic and enables 

it to manage the narrative. The website is an all-inclusive 

resource and guide to the city's resilience challenge and 

includes materials that are clear, concise, and accessible 

to community members without technical knowledge of 
engineering and climate change. 

The city has also complemented this website with diverse 
methods of communication and outreach, including social 

media engagement, neighborhood meetings and educa· 

tional programs, articles in magazines for residents, and 

other engagement wi th neighborhood leaders, homeown· 

ers associations, and community groups. 

The city cannot hope to achieve the necessary work to 
adapt to climate change witllout a base of widespread and 
dedicated community support and engagement. Miami 

Beach should actively and aggressively build this base 

within its community and must leverage its community 

to spread its message and contribute to its solutions. 

Throughout these efforts, the city should focus on promot­

ing the Miami Beach Rising Above website as the primary, 

comprehensive resource for the city's residents and 

business owners and enabling community members and 

leaders to share and promote the city's message and goals 
The Miami Beach Rising Above in communicating resilience challenges and opportunities. within their own networks. 
website offers an excellent guide 
to local resilience planning. 

. . 
• CUMA E SCIENCE 

Page 1189 of 1637 A ULI Advisory Services Panel Report 



Be Bolder in Communications 
Strategy 
Although the existing communications portfolio, particularly 

the Miami Beach Rising Above website, offers excellent 

resources, the city can do more to communicate climate 

challenges and hone the messaging for both local and 

global audiences. 

The city of Miami Beach is on the front lines of resilience 

challenges worldwide, and its process and strategies are 

being watched and analyzed by municipalities around 

the world. The current headlines and narrative are often 

dire and paint the city as one of the first global victims of 

climate change. 

The city should not shy away from this narrative and avoid 

discussing the difficult questions and topics it raises. 

Instead, the city should strive to embrace its challenges as 

part of its current identity and shape the narrative. Miami 

Beach should aggressively promote itself as the leader in 

climate resilience, serving as a testing ground and case 

study to communities worldwide. 

The city has the potential to capitalize on its testing-ground 

status and should actively promote Miami Beach as the 

resilient city at both local and global levels by communicat­

ing the city's adaptation measures and successes to key 

industries and power players around the world, including 

those key to the city's financial success, such as investors, 

credit rating analysts, politicians, and trade partners. The 

communications strategy should also strive to combat 
misleading information and negative media narratives: 

Miami Beach must be able to respond quickly and boldly 

to misinformation and negative press. 

Build Public Trust through Clarity 
and Transparency 
Miami Beach's flood vulnerability is a complex and ever­

changing issue. As weather patterns change, new adapta­

tion methods are designed and studied, and lessons are 

learned, the city's approach and stance on many issues 
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Northern Virginia: "Only Rain 
Down the Storm Drain" 
The Northern Virginia Clean Water Partners have 
worked to create a regional stormwater campaign, 
helping miUgate a polluted runoff problem in the 
region. "Only Rain Down the Storm Drain" branding 
was Introduced in 2011, Including a website and 
regional radio spots. 

Each year, efforts have expanded into a larger 
campaign, where televJSed public service 
announcements ancl internet ads increasingly inundate 
the market. To augment the marketing efforts, storm 
drains in cities such as Alexandria are labeled with 
the logo-featuring a shad, a local tish-and tell the 
location of the drainage output for awareness.59 

More recently, in 2018 the program began a ·write as 
Rain" subcampaign, using messages written on the 
sidewalk in resin polymer. An example features a shad 
with ·Your river starts here• written above it. combining 
the r.ecognlzable image with pleas for awareness. The 
writing appears only when exposed to water, reminding 
citizens to be aware when It rains, and lasts for two to 
three months.60 

The combination of efforts over the years has 
largely been successful: in 2017, a regional survey 
showed that 62 percent of residents recognized the 
campaign logo, and 24 percent reported seeing the 
advertisements.61 

CurrenUy, 19 partners make up Clean Water 
Partners, including governments, school systems. a 
university, independent water and sewer authorities, 
private businesses, and lhe Virginia Coastal Zone 
Management Program. The program operates under 
the Jurisdiction of the Northern Virginia Regional 
Commlssloo, a political subdivision of Virginia made 
up of a group of local commissioners. 6? The structure 
of· Clean Water Partners allows the group to pool 
resources to reach a broader audience for marketing 
and awareness efforts. The regional collaboration Is 
an important example for municipalities to consider, 
especially when working with watersheds that 
transcend legal boundaries. 
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Residents of Miami-Dade County 
meet at a local engagement 
session led by catalyst Miami. 
Inclusive, transparent outreach 
efforts will be critical in repairing ~

2

-

a feeling of distrust felt by many 
IOCEI peO()le during the initial ! 
stormwater planning process. .., 

and methods will continue to change and develop. This 

constant evolution poses difficulty for the city in building 

a sense of trust with the community, which often relies on 

clarity and continuity of messaging to grow public trust. 

Constancy, transparency, and robust public engagement 

and involvement are crucial aspects of any communica­

tion strategy because of their importance in growing the 

public's trust. These goals will be particularly crucial in 

Miami Beach as the city strives to address immense and 

complex challenges and implement monumental changes 

in a landscape of public fear, hopelessness, uncertainty, 

and mistrust. 

Key local leaders and communicators-mayors, commis­

sioners, and trusted community and business leaders­

should be identified, trained, and kept up to date on 

resilience measures, progress, and successes, and they 

should be provided with talking points relevant to their sec­

tors. These messages will resonate with a broader range 
of residents and other stakeholders and reach further 
than messaging from experts on resi lience or stormwater 

management. The city must work to maintain constancy 
and continuity of its communication, messaging, and 

message-bearers by taking the following steps: 

■ Naming dedicated community leaders as spokespersons 

to share the city's resilience messaging with the public 

across platforms to clarify messaging and put trusted 

faces before the public; 
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■ Establishing a call- in resource center to answer the 

community's questions on resilience and resilience 

measures, serve as dedicated help resources to resi­

dents and business owners, and field questions from 

the greater public; and 

■ Maintaining consistency among the communication 

channels and methods used over lime. 

Few things will remain constant in the city's adaptation 

strategy as it moves forward. Crucially, the city needs to 

emphasize communication on the adaptation process and 

long-range plan over specific challenges and measures, 

while still taking the time to recognize benchmarks and 

achievements. It should also strive for increasing transpar­

ency by taking the following steps: 

■ Own rather than avoid the city 's resilience identity and 

living-with-water future. 

■ Acknowledge uncertainties, mistakes, and the unknown. 

■ Ensure that communications are clear regarding 

anticipated timelines tor adaptation projects and the 

rationale and the cost analyses behind the city's deci­

sion processes. 

■ Regularly bring in outside experts on climate topics. 

■ Be willing to discuss and tackle tough topics and 

answer difficult questions. 

■ Proactively address specific community concerns that 

arise, such as water quality. 

■ Share live or near-live data publicly on the following: 

• Flood levels; 

• Water quality; 

• Service status; 

• City service response times; and 

• Resilience spending and budget. 
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Time will test the city's adaptation approaches and mea­

sures and will provide clarity on successes, mistakes, and 

failings. To maintain the highest possible level of public 

trust throughout !he adaptation process, the city should 

strive to refrain from "saving face" regarding mistakes 

rather than risk jeopardizing transparency and losing the 

public's trust. 

The city should be clear and open about the fact that it is 

on !he cutting edge of flood adaptation and is forging its 

own path, which will require continual learning as well as 

adjustment and refinement of methods and approaches. 

The city should also acknowledge where mistakes have 

been made in the past and highlight opportunities for 

public engagement to galvanize support and rebuild the 

community's sense of trust. 

' I 

V1Suals on the Miami Beach 
Rising AlJove website explain /he 
functionality of new starmwater 
infrastructure ta a fay audience. 
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Create a Broad 
Communications Plan 
To increase community support, address issues of 

mistrust, and ensure that a range of audiences is reached, 

the city should create a comprehensive and diverse com­

munications plan related to stormwater management and 

resilience. Much of this work is already underway but may 

not necessarily be coordinated into a comprehensive com­

munications plan about climate adaptation, clarifying how 

different audiences are reached. 

The plan should outline the slorrnwater management 

and resilience strategy and leverage neighborhood-level 

organizations and their leaders to communicate tile city's 

challenges and strategies to the rest of the community. 

As described earlier, a key part of this plan is educating 
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private citizens and providing them with tools and informa­

tion they need to share the city's resilience messaging 

effectively within their own networks. This plan could also 

incorporate the communications strands for separate but 

relevant communications initiatives, such as communica­

tions plans related to the Community Rating System or 

pilot projects featuring community engagement, such as 

the Bloomberg City Challenge. 

Part of the communications plan may also be providing 

technical knowledge and toolkits specifically for different 

groups able to advance climate adaptation at the property 

scale, such as the following: 

■ Homeowners of historic single-family homes: 

■ Homeowners of recently constructed single-family 

homes: 

■ Homeowners in small, multifamily co-op units: 

■ Homeowners in larger multifamily units: 

Training Stakeholders in 
Resilience 
The Building Resilience Network, based in Los Angeles, 
has become a leading example ot stakeholder training 
for resilience efforts, with a focus on training about how 
to embed .resilience into operations. The organization 
offers training and workshops on resilience strategies 
with businesses, organizations, and communities. 

One of the premier clients is LA Metro, the public 
transpo(lalion network for Los Angeles County, which 
has open training sessions for all employees and 
partners. Its training program reviews resilience topics, 
then moves into Identifying risks, preventive efforts, 
strategies and planning, and working with stakeholders. 

Ninety-minute sessions are held once a week, and half­
day workshops once.a quarter, with empleyees being 
able to opt in as desired. Members of the public are 
welcome to attend workshops. Additional specialized 
workshops are available to focus on efforts for specific 
teams or projects within LA Metro. Other clients are 
welcome to customize training for their own needs. 
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■ Renters in both single-family homes and multifamily 

units; 

■ Small businesses: 

■ Hotels and other hospitality companies; and 

■ Civic and institutional buildings. 

Residents participating in the interview process for the 

panel expressed interest in having more information 

on personal adaptation measures that could be taken 

alongside the city's infrastructural investment strategy and 

particularly requested information tailored to different sce­

narios, that is, to single-family homeowners with complete 

control of their property or a condominium owner making 

decisions collectively with a condominiium board. 

Increase Diversity and Robustness 
of Communications 
The city should expand the robustness and diversity of its 

communication strategy to include pilot projects, educa­

tional programs and events, and creative placemaking 

strategies. 

For example, Miami Beach should use living-with-water pi­

lot sites and neighborhoods to provide the community with 

tangible examples of its proposed adaptation methods. 

Pilot projects and case studies are excellent methods for 

broadening public understanding and acceptance for new 

or complex interventions. These pilot projects should be 

used to explore and test the city 's living-with-water adap­

tation concepts and represent the city's vision for its future 

aesthetic, public space, and quality of life. These pilot sites 

should be constantly promoted and referenced to raise 

awareness of intervention methods, serve as measures of 

success, and educate and dispel misleading information 

and negative press. 

The city should continue to. develop and implement 

educational programs, tours, and events to communicate 

its resilience to a broader base of individuals and should 

use creative placemaking and public educational elements 

to augment the city's messaging and provide tangible 
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examples to the public. Some of this is already underway 

through the Rising Above website, including the develop­

ment of app-based and mobile tours of climate adaptation 

investments at Sunset Harbour and South Pointe Park. 

Other communications projects underway, such as the 

flood communications technology being piloted through 

the Bloomberg City Challenge, represent exciting 

opportunities that should be embedded in the overall 

communications plan. 

Solicit Community Input and 
Leverage Other Resources 
The city faces a particularly difficult issue of lack of 

community trust. Because of mistakes made in the past, 

many stakeholders now distrust the city's information, 

measures, and spokespeople. Rebuilding this trust will be 

a long process, which the city cannot afford to wait for to 

move forward. To address this issue and leverage existing 

resources, Miami Beach should actively strive to grow a 

Miami Beach, Florida, April 16-19, 2018 

network of community-led outreach partners to spread 

the city's message and lead discussions and adaptation 

solution processes within their own networks. This should 

be done through a multifaceted approach including the 

following: 

■ Aggressive engagement in community-led planning and 

consensus-building processes; 

■ Growing a network of community outreach ambassadors 
and partners to reach a much larger audience including 

low-income and underserved communities that histori­

cally have been excluded from planning and engage­

ment processes: 

■ Partnering with local organizations and community 

groups; and 

■ Leveraging the community's top communicators and 

business and community leaders to spread information 

within their respective circles. 
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The city should inform and educate community and busi­

ness leaders and champions on the challenges, plan, and 

process, and provide them with the information and talking 

points they need to communicate the resilience plan within 

their respective communities. 

Neighborhoods in Miami Beach that have already experi­

enced the first round of stormwater interventions generally 

responded positively regarding their effectiveness, even 

if they were not complimentary of the process. However, 

many residents outside these neighborhoods still seem 

confused about the interventions and unaware of their 

successes, a clear missed opportunity for the city to use 

existing pilot projects and community support. 

The communities and areas that have already seen posi­

tive impact from the stormwater interventions should be 

leveraged as pilot projects and community ambassadors, 

educating other neighborhoods and community groups 

on the program and interventions, generating community 

The improvements in Sunset Harbour are an example of one of Miami 
Beach's many stormwater successes. 
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buy-in, assisting other neighborhoods throughout their 

stormwater improvement processes, and inspiring them 

to contribute to the process and develop and champion 

solutions. Success of a program like this relies on resi­

dents feeling engaged, valued, and informed throughout 

the process, as opposed to simply happy with the 

ultimate results. 

Miami Beach should also consider encouraging citizen sci­

entists to collect and contribute data, soliciting community­

based observation and reporting, particularly on hot-topic 

issues such as flood levels, water quality, and power 

outages. This increases transparency, community sense 

of contribution and ownership, and provides more varied 

opportunities for resident engagement and education. 

Recognize Achievements and 
Successes 
The city of Miami Beach's resilience challenges will not 

have an end point. and its adaptation process will be con­

tinuous and ongrnng. To maintain community morale and 

sustain its commitment over the long term, the city needs 

to build workable goals and benchmark points into its plan 

that will allow the city to measure its progress, celebrate 

its achievements, and rally engagement and support for 

next phases in the process 
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Conclusion 

THE CITY OF MIAMI BEACH has made a proactive 

start to addressing sunny-day flooding, beginning execution 

of a projected $600 million stormwater management pro­

gram. The city has shown a clear commitment to addressing 

this challenge, Identifying local funding sources and making 

swift progress in the most affected neighborhoods. 

Moving forward, Miami Beach needs to broaden its 

approach to more holistically and effectively address the 

extent of flood risk faced by the city and enhance overall 

resilience to the impacts of climate change, including 

sea-level rise. Strategies for flood mitigation need to ad­

dress the three distinct sources of flooding vulnerability: 

coastal flooding, including king tides; flooding caused 

by rainfall; and flooding from groundwater. An enhanced 

strategy should both approach these types of flood risk 

In an integrated way and address other social, economic 

development, and environmental issues. Living with water 

is likely to be a key theme, and this proactive approach 

will also present opportunities related to the city's brand­

ing and cultural identity, particularly in comparison with 

Its coastal competitors. 

Resilience planning should not only entail investment in 

gray infrastructure, as does the current plan, but also 
adopt blue and green infrastructure tools and maxi-

mize impact through design, placemaking, governance, 

finance, and regulation strategies. Furthermore, the plan 

needs to prioritize clear outreach to and opportunities for 

input from local stakeholders, residents, and the busi­

ness community, many of whom did not feel sufficiently 

engaged in past efforts. 

The challenges the city is facing do not have a finish 

line; they are ongoing. The impacts of climate change 

can already be seen, and the community will experience 

Miami Beach, Florida, April 16-19, 2018 

increased environmental volatility in the future. Accord­

ingly, efforts to address flooding will require an incremental 

approach, including regular opportunities for evaluation 

and recalibralion. The city also should regularly step back 

to ensure that climate adaptation efforts are benefitting the 

entire community, including low-income households, and 

preserving the city's vibrancy and historic character. 

The city asked this panel to evaluate the stormwater man­

agement program and provide feedbaCil., to help develop a 

more holistic vision for resilience in Miami Beach. However, 

the bigger-and unspoken-question was what the long­

term opportunities are for the city, given the extent of risk 

faced. Although the future is uncertain, the panel concluded 

that the answer is in the city's hands. To make progress 

and address menacing environmental challenges, all 

stakeholders need to show a willingness to work together, 

as well as have some level of comfort with the likely costs 

and inconveniences that will arise. Stronger collaboration 

and greater interconnectedness among stakeholders and 

between the city and stakeholders will be crucial. 

Miami Beach is already a national and international leader 

in its proactive approach to climate adaptation and is in 

a good financial and cultural position to hone a living-with­
water approach. To move toward a more resilient future, 

the community, the ci ty, and its stakeholders should 
continue to build on the work already underway, crafting 

a more Integrated overall strategy and striving to preserve 

and enhance the value, sense of place, and identity that is 

unique to Miami Beach. 
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Appendix: 
Summary of Recommendations 

Recommendation 

■ Improve flexibility and robustness of current stormwater system 
■ Create an integrated, hydrodynamic computer model to better inform decision making on flooding issues and risk management 

• Engage an owner's representative to consult on product selection 
• Purchase integrated modeling software 
• Add "flood risk model manager" position to ensure most productive use of model 

■ Implement blue and green infrastructure to advance a more holistic living-with-water approach 
■ Ensure appropriate modeling, study, and funding availability for green and blue infrastructure for living-with-water projects 
• Implement living-with-water pilot projects 
■ Create tools for living-with-water projects at the building level 
■ Consider a level-of-service concept to guide future decision making 
■ Address water quality concerns 
■ Improve communications about engineering and infrastructural solutions 

■ Select design and infrastructure interventions that respond to the city's beach/bowl/bay typolom1 

• Within the beach zone, incentivize or require on-site water storage at the building scale 
• Within the beach zone, design green infrastructure and streets with capacity to filter water 
• Within the beach zone, explore opportunities for dunes to comply with FEMA 540 rule 
• Within the bowl zone, prioritize groundwater management 
• Within the bowl zone, implement green and blue streets to convey water 

■ Look to golf courses as underused green spaces for water management 
■ Consider modifying road specifications for permeability 
■ Pursue opportunities with solar and renewables 
■ Consider long-term options for neighborhood design and green space 

■ Partner with local arts and culture stakeholders 
■ Incorporate public art in the stormwater management strategy 

• Identify artists through an RFP process 
• Include citizens, key stakeholders, and arts partners in selection and award process 
• Identify opportunities for synergy with national events such as Art Basel 

■ Involve and engage artists in the design process 
■ Create open spaces that respond to resilience needs while engaging local artists 
■ Incorporate creative placemaking strategies in the communications plan 

• Establish a Miami Beach Rising Above program delivery office 
■ Create a scientific advisory panel through the program delivery office 
■ Establish an agency for public Investment and development in resilience; that agency would do the following: 

• Establish opportunities for incremental value capture from real estate for use in resilience projects 
• Direct investment and development of resilience projects 
• Manage operations and maintenance of green and blue resilience projects 
• Explore opportunities for special assessment districts 

• Establish a community adaptation fund 
■ Establish a risk transfer department 

I • Consider new strategies to align historic preservation and climate adaptation 
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Recommendation 

■ Continue to comprellensively evaluate existing resilience costs and benefits 
■ Find effective revenue streams to link to stormwater and resilience benefits 
■ Establish a community adaptation fund 
■ Use insurance as a form of risk transfer to reduce taxpayer burden 

• Outline an insurance pool for the city as a backup to NFIP 
• Consider parametric insurance 
• Advocate for living with water to insurers 

■ Integrate financing into the communication strategy 
• Engage with credit rating agencies to ensure stable credit 
• Engage with insurance industry regularly for feedback on resilience results 
• Create a communication strategy for investors 
• Engage with residents on climate risk disclosure 

• Embed water management goals into development regulations and/or incentivize resilient design 
• Continue to allow increased heights and denisities to accommodate future raised entryways and floods 
• -Use design standards to mitigate impact of height increases 
• Explore resilience incentives for multifamily and commercial properties 

■ Leverage and reform regulatory boards 
• Ensure that charters address water management at building and parcel levels 
• Add climate or water management experts to Historic Review and Design Review Boards 
• Train existing board members on resilience 
• Ease restrictions on development and real estate professionals 
• Provide boards with measurable water management goals 
• Hire additional staff to support and review development projects 

• Adjust stormwater fees 
• Adjust from flat fee to one that accounts for property runoff 
• Allow fee to incentivize or encourage on-stte water management 

■ Create islandwide sea barrier, include enacting regulations to allow centralized efforts 
■ Continue to support elevation tor new construction 

■ Promote Miami Beach Rising Above as the primary comprehensive resource 
■ Be bolder in engagement, communication, and marketing strategy 
■ Build public trust through constancy, clarity, and improved transparency 

• Provide city leaders with training and talking points to spread resilience message 
• Name local leaders as resilience spokespersons 
• Establish call-in resource center for resilience questions 
• Maintain consistency among communication channels 
• Sllare live data publicly on response times, spending, service, and water systems 

■ Create a broad communiciations plan focused on resilience and stormwater management 
■ Increase the diversity and robustness of communications 
■ Solicit community input and leverage community members and leaders 

• Create a network of community outreach ambassadors 
• Partner with local organizations and community groups 
• Consider encouraging citizen scientists to help with data collection 

■ Recognize achievements and successes 

Miami Beach, Florida, April 16-19, 2018 Page 1198 of 1637 

Page 

61 
61 
61 
62 

62 

63 

66 

67 

69 
70 

72 
73 
73 

75 
76 
77 

78 

81 



82 

Notes 

"City Strategies," 100 Resilient Cities, updated 2018, https:// 
wvrw .1 OOresilientcities.org/strategies/. 

2 The current road elevation strategy is based on a king tide 
elevation of 1. 7 North Ameriean Vertical Datum (NAVO) in 2014, 
requiring an additional one foot of elevation to account tor 
projected sea-level rise etevation and another additional 
foot to elevate a road out of water for a 3. 7 NAVO crown-of­
road elevation. 

3 Burden is defined as paying more than 35 percen· of one's 
income for housing. In addition, the median income or $49,444 
obscures the inequality shown by the mean income, which jumps 
to $95,728 because it accounts for the highest income values. 
("American Factfinder." U.S. Census Bureau. updated 2018, 
https://factfinder.census.gov/faces/navf)sf/pages/index.xhtml.) 

4 Rick Dixon, Florida Builling Commission, ·The Flocida Building 
Code: Florida's Response to Hurricane Risk' (PowerP01nt 
presentation, 2009), https://www.sbafla.com/method/portals/ 
methodology/wlndstormmitigationcommittee/2009/20090917 _ 
dixonflbl<Jgcode.pdf. 

5 "American FactFinder," U.S. Census 8ureau, updated 2018, 
ht1ps:/ lfactfioder .census.gov/faces/navf)sf /pages/index.xhtml. 

6 "Bishan-Ang Mo Kio Park," 2016 ASlA Professional Awards, 
American Society ol Landscape Architects. https://www.asla. 
org/2016awruds/169669.html. 

7 "Kallang River @ Bishan-Ang Mo Kio Park," Singapore Public 
Utili1ies Board, 2018, https://www.pub.gov.sg/abcwaters/explore/ 
b1shanangmokiopruk. 

8 "Blshan-Ang Mo Kio Park." A&A 

9 "Bishan-Ang Mo Kio Park,· Ramboll Group, updated 2018, 
www.ramboll .com/projects/singapore/bishan-part 

1 O "Bishan-Ang Mo Kio Park,· Singapore National Parks Board, 
2018, ht1ps://www.nparks.gov.sg/grudens-parks-and-nature/ 
parks-and-nature-reserves/bishan---ang-mo-kio-park. 

11 "Bishan-Ang Mo Kio Pruk," ASLA 

12 "Kallang River Bishan Park,· World Landscape Ardlitect, March 
28, 2012, http://worldlandscapearchitect.convl\allang-river­
bishan-park-singapore-atelier -dreiseitV#. WyOar6dKiOO. 

13 "ParkScore,' The Trust for Public Land, 2018, ht1p://parkscore. 
tpl.org/#sm.008w3jay1 clqeea11at1 1734mparo. 

14 Frank A. Rush Jr., Memo-09-13·2016-ltem13, to Mayor Barber 
and Board of Commissioners re Osprey Ridge Storm Water 
Pump Station, September 13, 2016. Town of Emerald Isle, North 
Cruolina, https://www.emeraldisle-nc.org/memo-09-13-2016-
item13. 

15 Frank A. Rush Jr., Emerald Tidings (newsletter), January 2016, 
https:/ /www .emeraldisle-nc.org/emerald-tidings-Jan2016. 

Page 1199 of 1637 

16 Town of Emerald Isle: Comprehensive Land Use Plan, January 24. 
2018. https://www.emeraldisle-nc.org/Data/Sites/1 /media/pdfs/ 
draft-emerald-isle-comp-plan_? 11-2017-1-small.pdf 

17 Rush, Memo-09-13-2016-llem13. 

18 "Miracle Mile Streetscape.' Cooper Robertson, updated 2018, 
ww..v.cooperrobertson.com/work/miracle_mile_streetscape. 

19 'Miracle Mile Improvements," Cooper Robertson for the city of 
Coral Cables, July 2014, https://www.miamidade.gov/neatstreets/ 
library/coraJ-gables-streetscape.pdf . 

20 Monique O. Madan, "Gables Commissioners Approve Downtown 
·streetscape' Plan," Miami Herald, September 4, 2014, 
www.miamiherald.com/news/locaVcommunity/miami-dade/coral­
gables/article1986898.html. 

21 Chabeli Herrera, 'Miami-Dade Tourism Got 'Knocked Down· in 
2017. But Things Are Looking Up for Next Year: Miami Herald, 
November 1, 2017, www.miamiherald.com/news/business/ 
article182166466.html. 

22 "Miami Beach Historic Districts," Miami Design Preservation 
League, accessed June 2018, www.mdpl.org/about-us/about­
mlamHieach-design-styles/miami-beach-historic-<listricts/. 

23 'Miami Beach Historic Districts Database," Miami Design 
Preservation League, accessed June 2018, https://w\wJ. 
ruskinarc.com/mdpVmb. 

24 "Miami Beach," mdpl.org. 

25 Vanessa Borge, "Art Basel. Miami Beach, Make 5 Year Deal 
Official," CBS Miami, October 5. 2017, http://miami.cbslocal. 
com/2017110/05/art-baset-miami-beach-pen-5-year-deaV. 

26 A. Markusen and A. Gadwa. Creative Placemaking: A White Paper 
for the Mayors' Institute on City Design (Washington, DC: National 
Endowment for the Arts In partnership with U.S. Conference of 
Mayors and American Architectural Foundation, 2010), 3. 

27 Peter E. Howard, 'Built Environment.· UM News Special Report, 
Coral Gables, Florida, 2018, http://climate.miami.edu/built­
environmenV. 

28 ' Sea Level Rise and the Public Realm," FIU/Mlami Beach Urban 
Studios, Miami Beach, Florida, June 9, 2017, http://carta.fiu.edu/ 
mbus/evenVfiuupenn-sea-tevel-rise-and-the-public-realm/. 

29 "Evacuteer, • Evacuteer website, updated 2018, 
www.evacuteer.org. 

30 Doug MacCash. "Giant Silver "EvacuSpots· Stick Men Point to 
Hurricane Evacuation Sites in New Orleans,• Times-Picayune, 
May 9, 2013, https://\W1W.nola.com/arts/index.ssf/2013/05/ 
giant_silver_evacuspots_stick.html. 

31 MacCash, 'Giant Silver 'EvacuSpots.'" 

32 "Evactueer,' Evactueer. 

A ULI Advisory Services Panel Report 



33 ''Evactueer." Evactueer 

34 "Concept." Growing Vine Street, updated 2018, 
www.growingv1nestreet.com/. 

35 "Growing Vine Street: The Beckoning Cistew and the Cistern 
Steps," Penn State Artful Rainwater Design, 2014, https:/1 
arllulraimvaterdesign.psu.edu/projecV%E2%80%9Cgrowing-vine­
street%E2%80%9D-beckoning-clstern-and-cistern-steps. 

36 • About Confluence Park,· Confluence Park, San Antonio River 
Foundation, accessed 2018, http://confluencepark.sariverfound 
org/about-confluence-park/. 

37 Kathleen Petty, "San Antonio River Foundation Unveils Park Meant 
for Education and More,· San Antonio Magazine, January 2018, 
WW1v.sanantoniomag.com/January-2018/Conlluence-Park/. 

38 "About Confluence Park,· San Antonio Found. 

39 "About Confluence Park," San Antonio Found. 

40 Zeke MacConnack. "San Antonio's New Confluence Park Hailed 
as a 'Game Changer,'" My San Antonio, March 2018, https:// 
www.mysanantonio.com/news/locaVarticle/San-Antonio-s-new­
Confluence-Park-hailed-as-12726215.php 

41 Rocio Guenther, "Estela Avery's S750K Gift to Fund Confluence 
Park Classroom," The Rivard Report, September 2017, hllps:1/ 
therivardreport. com/estela-averys · 750k-gift-to-fund-confluence­
park-classroom/ 

42 Daniel McGraw, ·confluence Park Celebrates San Antonio's 
Shifting Water Managemerrt Policy,· Urban Land, March 20, 
2018, https:/furbanland.uli.org/planning-deSignlconfluence­
park-celebrates-san-antonios-water -management-legacy/. 

43 "Tanner Springs Park." Portland Parks and Recreation, updated 
2018, hllps://www.portlandoregon.gov/parks/linder/index.clm? 
propertyid= 1273&action=viewpark. 

44 "Tanner Springs Park,' Landezine, 2013, 1vww.landezine.com/ 
index.pllp/2013/03/tanner -sprmgs-park-by-atelier -dre1seitV. 

45 John Englander, "Climate Change and Rising Sea Level: 
Implications for Historic Preservation,· Forum Journal 29, no. 4 
(2015): 3-8, https://lorum.savingpfaces.org/Higherlogic/System/ 
DownloadDocumentFile.ashx?OocumentFlleKey=58856f28-e8be-
9094· 1148-5167534d5263&1orceDialog=O. 

46 "About." Keeping History above Water, updated 2018, 
http://historyabovewater.org/about/. 

47 "Interdisciplinary Partnerships: We're All in This Together," 
Keeping History above Water, October 19, 2016. http:// 
hisloryabovewater.org/interdisciplinary-partnerships-were-all­
in-this-rogether/. 

48 "5 Down, 20 to Go: Celebrating 5 Years of Cleaner Water and 
Greener Neighborhoods,' Philadelphia Water Department, 2018, 
1vww.phillywatersheds.org/what_were_doing/docurnents_and_ 
data/cso_long_term_control_plan. 

49 Joey Flechas, "Miami Beach Wants Developers to Go Green or 
Pay Fee." Miami Herald, April 29, 2016, www.miamiherald.com/ 
news/local/community/miam1-dade/miami-beach/ 
article74643237.html. 

50 "Miami-Dade Water and Sewer Department Rebate Programs." 
Miami-Dade Water. updated August 1, 2018. Wlvw.miamidade. 
gow\vater/library/rebate-programs.pdf. 

Miami Beach, Florida, April 16-19, 2018 

51 See, tor example, Boca Raton: "City or Boca Raton Stormwater 
Management Regulation Compliance." Restoration and Recovery. 
2014, http://Trstormwater.com/city-boca-raton-stormwater­
managemenl-regulation-compliance; Boca Raton Municipal 
Facilities and Services User Fee Schedule, October 1, 2017, 
https://www.mytJoca.us/DocumentCenterNiew/6645/lJser-Fee­
Schedule-100117-PDF?bidld=; Charlotte: Michaela L. Duckett, 
"Doral Apartments Commg Down,· Charlotte Post, July 7, 2010, 
www.thecharlottepost.com/index.php?src=news&submenu=N 
ews&srctype=detail&category=News&relno=2765; Houston: 
Keaton Fox. "On Close Vote, Council Approves New Rules for 
Building in Fklodplains,' KTRK-ABC13 News, April 4. 2018, 
http://abc13.com/new •rules-for -houston-buildings-to-meet · 500-
year -floodplains/33010621; Pittsburgh: ·stormwater." Pittsburgh 
Department of City Planning website, updated 2018, http)/ 
pittsburghpa.gov/dcp/Zoning/stormwater.html. 

52 City of Boston, Climate Ready Boston: Executive Summary, 
December 2016, p. 16, https:/fwww.boston.gov/sites/delau1V 
liles/02_20161206 _executivesumma,y _ digital .pdf. 

53 "Schedule A Modification to Stormwater Utility Ordinance.' Miami 
Beach Ordinance, August 18, 2016. www.ordinancewatch.com/ 
files/82613/LocalGovernmentl 15689.pdf. 

54 Zoe Sullivan, "D. C. Cemetery Finds 'ew Life as Stormwater 
Retention Model." Next City, June 5, 2018, https://nextc1ty.org/ 
daily/enlJV/dc-cemetery-finds-new-life-as-stormwater­
retention-rnodel. 

55 Sullivan. "D.C. Cemetery Finds New Lile." 

56 "Historic D.C Cemete,y Partners wtth Environmentalists to 
Reduce Impervious Space.· Stormwater Report, February 27, 
2018, http://storrnwater.wef.org/2018/02/historic-d-c-cemetery­
partners-environmentalists-reduce-irnpervious-space/. 

57 "Stormwater Database,· Department of Energy and Environment, 
DC.gov, updated 2018, https:/focto.quickbase.com/up/ 
bjkxxcfcp/g/rb71eg/va/levels.htmr?sitelevel=2&pagerecorcl= 
90&userrole=Everyone%200n%20the%20Internet. 

58 Sullivan, "D.C. Cemetery Finds New Life." 

59 "Only Rain,· Northern Virginia Clean Water Partners. updated 
2018. http://viww.onlyrain.org/. 

60 James Ivancic, "The Message: Nothing but Rain. Please: 
Fauquier Times, July 18, 2018, https://www.lauquier.com/news/ 
the-message-nothmg-but-rain-please/article_b586a3f0-860f· 
11 e8-8ed7 -d3d3faed522e.html. 

61 Northern Virginia Clean Water Partners, 2017 Summary, updated 
2018, http:/fdocs.wixstatic.corn/ugd/200411 _5168bba9el2a435 
Ob9c8c6d0ac39d487.pdf. 

62 • About NVRC. • Northern Virginia Regional Commission, updated 
2018, https://www.novaregion.org/8/About-NVRC. 

Page 1200 of 1637 83 



84 

About the Panel 

Joyce Coffee 
Panel Chair 

Chicago, 1/tino,s 

Coffee is the founder and president of Climate Resilience 

Consulting and an accomplished organizational strategist 

and visionary leader with over 20 years of domestic and 

international experience in the corporate, government, and 

nonprofit sectors, implementing resilience and sustain­

ability strategies, management systems, performance 

measurement, partnerships, benchmarking and reporting. 

She is a senior sustainability fellow at the Glollal Institute 

of Sustainability, where she advises various high-level 

resilience groups, including the Global Adaptation and Re­

silience Investment work group and the National Science 

Foundation's Urban Resilience to Extremes Sustainability 
Research Network. 

She received a BS in biology, environmental studies, and 

Asian studies from Tufts University and a master's in city 

planning from the Massachusetts Institute of Technology. 

Coffee holds the LEED AP professional credential from the 

U.S. Green Building Council. 

Juanita Hardy 
Washington, D. C. 

Hardy is the ULI Senior Visiting Fellow tor Creative 

Placemaking, where she supports the lnstitute's Building 

Healthy Places Initiative. As the senior visiting fellow, Hardy 

has done extensive writing and research on creative place­

making and has worked with ULI District Councils on pro­

gramming and capacity-building activities. Hardy has over 

43 years of business experience, Including 31 years with 

IBM, and over 35 years in the arts as a nonprofit leader, 

trustee, collector, and patron of the arts. After retiring from 
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IBM in 2005, she founded Tiger Management Consulting 

Group, a global training and business consulting firm. 

She is the former executive director of CulturalDC, where 

she worked closely with developers to integrate arts and 

culture into development projects across the Washington, 

D.C., area. She currently serves as an executive coach 

with Right Management and on many nonprofit art boards 

in the region. 

Jeff Hebert 
Baton Rouge, Louisiana 

Hebert serves as the Water Institute of the Gulf's first vice 

president for adaptation and resilience, where he leads 

the interdisciplinary work being done to help communities 

better adapt to changing environments. In addition, Hebert 

is an adjunct faculty member in the graduate sustainable 

development program at the Tulane School of Archi tecture. 

Before joining the Water Institute, he served as deputy 

mayor and chief administrative officer of the city of New 

Orleans and as the city's first chief resilience officer, where 

he developed the city's first climate action strategy. Before 

joining the city of New Orleans, Hebert served as the 
director of community planning for the Louisiana Recovery 
Authority following the devastation from hurricanes Katrina 

and Rita. 

He holds a bachelor's degree from New York University, 

earned a master's degree in city planning from the Mas­

sachusetts Institute of Technology, and is a graduate of the 

Achieving Excellence in Community Development program 

at Harvard University's Kennedy School of Government, 

where he was a Ford Foundation Fellow. 
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Phillip Kash 
Washington. D. C 

Kash is a principal at HR&A Advisors specializing in 

climate adaptation and housing affordability for cities. He 

has led the evaluation of climate risks for cities, developed 

adaptation strategies, and supported the implementation 

of adaption projects. Most notably, Kash developed the 

climate change adaptation plan for the city of Boston, is 

supporting the implementation of a resilience district in the 

Gentilly neighborhood of New Orleans, and advised on the 

development of 100 Resilient Cities. 

He also leads HR&A's housing affordability work to help 

cities create neighborhood, city, and regional housing 

plans; develop new affordable housing programs and poli­

cies; and redevelop public housing. Before joining HR&A, 

Kash was a director at Enterprise Community Partners and 

led multiple technical assistance engagements focused on 
disaster recovery, resilience, and affordable housing. 

Greg Lowe 
London, United Kingdom 

Lowe is global head of resilience and sustainability at Aon 

pie, the leading provider of risk management, insur-

ance and reinsurance brokerage, and human resources 

solutions and outsourcing services. He is focused on 

leveraging Aon 's leading proprietary analytics platforms to 

meet the needs of clients looking to address disaster risk, 
climate finance, and the global protection gap. Heading 

Aon's strategy on sustainability and systemic risk, Lowe 

leads dialogues with clients, investors, and regulators on 

global environmental Issues. He has collaborated with 

organizations as varied as the United Nations, the OECD, 

and the Urban Land Institute. Before working at Aon, Lowe 

was an executive director at Willis Towers Watson, having 

begun his career in investment banklng at UBS. 

He holds an MSc in environment and development from 

the London School of Economics and a BA in political 

economy from the University of Maryland. 

Miami Beach, Florida, April 16-19, 2018 

Walter Meyer 
New York, New York 

Meyer is an adjunct professor at Parsons the New School 

for Design and founding principal of Local Office Land­

scape Architecture. Operating between infrastructure, 

urbanism, and territory, the firm has won awards from 

across the disciplines of architecture. landscape archi­

tecture, public policy, science, and art. Before founding 

the firm in 2006, Meyer worked ,n urban and landscape 

design at Cooper Robertson and Wallace Roberts & Todd. 

He received h,s bachelor's degree in landscape architec­

ture from the University of Florida and his master's degree 

from the Harvard University Graduate School of Design. 

Christian Nyerup Nielsen 
Copenhagen, Denmark 

Nielsen is the senior director for the global division for Cli­

mate Adaptation, Landscape and Flood Risk Management 

at Rambo!! Water. He has more than 20 years' experience 

in stormwater management and engineering and extensive 

experience wi1h project management of large-scale 

projects within infrastructure planning, urban development, 

and resilience planning, including flood risk management 

for cities, regions, and infrastructure owners. 

Nielsen's international expertise in the field of climate ad­

aptation and flood risk management has been developed 

and implemented on numerous projects on a global scale, 
including the screening of megacities in Asia for the Asian 

Development Bank, Cloudburst Pilot for the New York City 

Department of Environmental Protection, storm surge pro­

tection planning for Washington, D.C., low-impact develop­

ments in Copenhagen, and the detailed flood protection 

plans for Copenhagen and Gothenburg, Sweden. 
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Mark Osler 
Alexandria, Virginia 

Osler serves as an associate vice president of Michael 

Baker International and leads the firm's coastal science 

and engineering practice, where he focuses on the analy• 

sis of coastal hydrodynamics, Impacts of sea-level rise, 

and resilient coastal design. He has provided management 

and technical leadership for a range of coastal resilience 

projects, from rural community settings to urban, state, 

and nationwide studies, encompassing considerations 

of riverine and coastal flood risk, changing precipitation 

patterns, and tsunami risk. Following Superstorm Sandy, 

Osler led the flood risk vulnerability study and resultant 

flood mitigation design at the World Trade Center, as well 

as analyses of climate change impacts to JFK, LaGuardia, 

and Newark airports. 

He serves on the National Institute of Building Sciences 

Scientific Resolution Panel, an independent group that re­

views the accuracy of FEMA's flood analysis and mapping. 

Osler holds a bachelor's degree from Lehigh University and 

a master's degree from the University of Delaware's Center 

for Applied Coastal Research. 
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Greg West 
Miami, Florida 

The president and chief executive officer of ZOM Holding 

Inc., West is responsible for all of the company's real 

estate activities. Since joining ZOM in 1997, he has been 

involved with all aspects of the development process, 

including identifying new opportunities and compiling 

due diligence and underwriting parameters. He has been 

directly responsible for over $3.5 billion of development. 

Before joining ZOM, he worked in a development capacity 

for Paragon Group, where he implemented new multifam­

ily developments and repositioned existing projects in the 

Midwest and Florida. 

West received a BA in accounting from Southern 

Methodist University and has received two MS degrees 

from Texas A&M University in land development and 

construction management. He serves on the board of 

directors of the National Multifamily Housing Council and 

sits on the Advisory Board and Management Committee 

of ULI Southeast Florida. 
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