MIAMI-DADE COUNTY
FINAL OFFICIAL MINUTES

Miami-Dade Sea Level Rise Task Force

Stephen P. Clark Government Center
111 N.W. 1** Street

10™ Floor Conference Room
Miami, Florida 33128

February 11, 2014
As Advertised
Harvey Ruvin, Clerk

Board of County Commissioners

Christopher Agrippa, Director
Clerk of the Board Division

Maryse Fontus, Commission Reporter
(305) 375-4906




CLERK’S SUMMARY AND OFFICIAL MINUTES
MIAMI-DADE COUNTY SEA LEVEL RISE TASK FORCE
FEBRUARY 11, 2014

The Miami-Dade County Sea Level Rise Task Force (Task Force)
convened a meeting on Tuesday, February 11, 2014, at the Stephen P.
Clark Center, 111 N.W. 1% Street, Miami, Florida, at 10:00 a.m. Present
were Honorable Clerk of Courts Harvey Ruvin, Task Force Chairman; and
members Mr. David Enfield, Ms. Sara Fain, Mr. Arsenio Milian, and Mr.
James Murley; Mr. Willard T. Fair was late; (Mr. Jorge Gonzales was
absent).

In addition to the Task Force members, the following staff members were
present. Ms. Nichole Hefty, Chief, Office of Sustainability, Planning
Division, Miami-Dade Department of Regulatory and Economic Resources
(RER); Ms. Debbie Griner, Sustainability Initiatives Coordinator, Office of
Sustainability (RER); Assistant County Attorney Christopher Angell; Ms.
Elizabeth Soto, Executive Assistant, Clerk of Courts; and Deputy Clerk
Maryse Fontus.

. Welcome and Introductions

Chairman Ruvin called the meeting to order at 10:10 a.m., and welcomed
all of the participants. He asked Ms. Hefty, Chief, Office of Sustainability,
Planning Division, Miami-Dade Department of Regulatory and Economic
Resources (RER), to call the roll.

Following the roll call, Chairman Ruvin noted a quorum was present. He
asked the members of the audience to introduce themselves.

Il. Approval of Meeting Minutes

Chairman Ruvin called for a motion to approve the minutes of the third
meeting of the Task Force.

It was moved by Mr. James Murley that the minutes of the December 20"
2013, Sea Level Rise Task Force meeting be approved, as presented.
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This motion was seconded by Mr. David Enfield, and upon being put to a
vote, passed by a unanimous vote of those members present.

Chairman Ruvin announced that a website had been created for the Sea
Level Rise Task Force that contained all of the past presentations, and
minutes of the meetings. He said that if any of the participants wished to
post items from their agencies on the website they should coordinate with
his office.

11l. Mr. Mark Way and Mr. Alex Kaplan — Swiss Re America Holding
Corporation

Chairman Ruvin noted the importance of understanding how sea level rise
impacted the business community. He explained that the insurance
industry was keenly aware of this issue and referred to a report from the
Geneva Society, a very prestigious think-tank, which determined that the
insurance industry could no longer rely on historic data to set rates or
assess risk; it now had to rely on predictive data. Chairman Ruvin said this
highlighted the urgency of implementing a plan to ensure that Miami-Dade
remained insurable. He indicated that this was the reason he had reached
out to Swiss Re, an organization that had been heavily involved in trying to
propose solutions to this problem. He introduced Mr. Mark Way and Mr.
Alex Kaplan who graciously accepted to make presentations on behalf of
Swiss Re.

Mr. Mark Way, Director of Sustainability, Swiss Re, thanked the Task Force
for the invitation to present Swiss Re’s work on this issue. He said that
Swiss Re shared the Task Force’s concerns regarding climate change and
sea level rise. He recognized that Miami-Dade was highly exposed to
these issues, noting the insurance industry was also vulnerable. Mr. Way
stressed the importance of building resilience, noting the insured losses for
the global insurance industry in the 1980s totaled $6.4 billion per year for
weather-related impacts; however, during the first decade of this century,
this amount had risen to $40 billion. In addition, events such as Hurricanes
Katrina and Sandy caused the industry multiple billions of dollars in loss,
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said Mr. Way; therefore, Swiss Re took these issues seriously, and had
invested time and resources to find solutions.

Chairman Ruvin noted Mr. Willard Fair's arrival.

Mr. Way said that his presentation would include Swiss Re’s approach to
climate change; and research that the company had been conducting since
2008-2009 to assess the cost of adapting to severe weather impacts. He
noted the aim of this research was to offer a methodology that could be
used by local communities to design their own climate adaptation strategy.
Mr. Way said that Mr. Kaplan would then present an overview of how
governments were starting to integrate some of the insurance industry’s
new risk management approaches into their strategies to address the risks
associated with natural catastrophes.

Mr. Way noted Swiss Re had been involved in the climate change debate
for over 20 years, and this led to Swiss Re’s climate change strategies with
four components: assess and manage the risk; seize business
opportunities; influence the business environment; and lead by example.
Mr. Way indicated that Swiss Re had on-going research projects and
collaborated with the scientific community to assess the risk. He noted it
was crucial to convince the business community of the importance of
identifying solutions to climate change. Mr. Way said that it was also
important to determine Swiss Re’s role in promoting the development of an
international agreement to address climate change. Finally, he noted
Swiss Re was striving to reduce its emissions per employee, and provided
financial incentives for staff to invest in low carbon technology to minimize
the company’s carbon footprint.

Mr. Way displayed the Federal Emergency Management Agency’s (FEMA)
flood insurance rate maps for the five New York City boroughs and
compared them to Hurricane Sandy’s footprint, noting the discrepancy
between the 100-year floodplain in blue and the inundation area due to
Sandy in red. He pointed out that even though these maps were being
updated, they still did not take into consideration the future of sea level rise.
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Mr. Way then presented the results from Swiss Re’s research to assess the
cost of adapting to severe weather impacts. He explained that the
research’s objectives were to provide decision-makers with the facts and
methods necessary to design and execute a climate adaptation strategy;
and to offer an approach that would help decision-makers think through
climate change issues. He said that the company followed a rigorous risk
management approach to assess local total climate risk, and proposed and
prioritized a basket of adaptation measures to address total climate risk on
an economic basis. Mr. Way noted this methodology had been tested over
the last six years in 18 regions around the world, and had produced some
very interesting findings. He said that in the original eight locations studied
during the first phase of the project, the annual expected loss from severe
weather events was the equivalent of between 1 and 12 percent of local
gross domestic product (GDP). Mr. Way pointed out that even if these
estimates were partially accurate they demonstrated the potentially huge
impact of climate change.

Mr. Way noted one of the initial regions studied was South Florida,
because Swiss Re wanted {o test the methodology against hurricane risk.
He said that the study focused on three of the most populated and
economically successful counties in the State: Miami-Dade, Broward and
Palm Beach. Mr. Way pointed out that it was not possible to rely on
historicai data for this type of research; rather, it was necessary to use
predictive scenarios. He said that the expected losses by scenarios and by
hazard ranged from $17 billion, or 8.5 percent of GDP in 2008 to $33 billion
or 10 percent of GDP in 2030.

Referring to the study conducted in New York City last year, Mr. Way said
that the risk of sea level rise and altered hurricane frequencies significantly
increased the expected annual losses in that location. He noted the
potential losses could range from $1.7 billion today to $4 .4 billion in 2050.
Mr. Way indicated that the losses could be aggregated at the zip code level
from today to 2050, noting it was estimated that by 2050, 90 percent of
power stations would be in a 100-year floodplain zone.
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Mr. Way noted the study identified the most cost-effective ways to minimize
loss. He presented a resilience (adaptation) cost curve, and explained that
in an ideal situation the cost-benefit ratic would be below 1.0. He noted the
cost/benefit curve in the three counties of South Florida demonstrated that
approximately $30 billion of total expected loss in 2050 could be averted if
adaptation measures were adopted. Mr. Way said that Swiss Re
developed a list of adaptation measures that could be adopted in any given
location, noting climate risk was best tackled with a portfolio of adaptation
measures. He indicated that the purpose of insurance would not be to
prevent the loss, but rather to provide funding to rebuild.

[n conclusion, Mr. Way noted the study suggested that in every location
throughout the world, currently available measures could help to massively
reduce the expected losses between 40-68 percent. However, he pointed
out that risk transfer may be more cost efficient than physical measures in
addressing low frequency events, such as the disaster in the Gulf Coast.
He referred the members of the audience to Swiss Re’s website if they
wished to find out more about this study.

Mr. Alex Kaplan, Vice President of Global Partnerships, Swiss Re,
discussed the insurance industry’s role to close the massive financial
protection gap between the insured and the uninsured losses. For
example, in 2011 $403 billion worth of losses occurred due to natural and
man-made disasters, and only $126 billion was covered by insurance,
noted Mr. Kaplan. He stated that homeowners, corporations and
governments paid the difference.

Mr. Kaplan stressed that disasters placed a significant burden on the public
sector, and governments were struggling with how to pay for the losses.

He said that in order to pay for these losses governments could raise taxes,
take money away from other projects, or issue debt post-event. However,
he pointed out, these were inefficient ways to pay for costs that could be
anticipated, and pre-financed. Mr. Kaplan noted the inclusion of
instruments into the overall risk financing strategy before a catastrophic
event allowed homeowners, corporations and governments to have
liquidity, or cash on hand to fund the recovery.
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Mr. Kaplan explained why Swiss Re decided o undertake work around the
globe to close this financial protection gap. He noted the company was in
the reinsurance business, which meant that it provided insurance for
insurance companies; therefore, it absorbed global risks. Mr. Kaplan said
that Swiss Re also insured major corporations. He recalled that in 2004,
250,000 people died as a result of the Sumatra earthquake and Tsunami:
however, less than $7 billion was available to pay for the recovery. He
compared this disaster to Hurricane Katrina, in which the insurance pay-off
was $50 billion, although there were approximately 2,000 deaths. Mr.
Kaplan explained that these two events were the impetus behind Swiss
Re’s decision to undertake this work around the globe. He said that in
cooperation with governments, the World Band and non-governmental
organizations (NGOs), the company began implementing structures to
transfer the risk from the tax payers to the private capital markets.

Mr. Kaplan presented the Caribbean case studies, noting these countries
experienced tropical cyclones and hurricanes every year. He explained
that 16 CARICOM countries pooled their resources into a common fund for
potential catastrophes. Mr. Kaplan said that the program had been in place
since 2006, and offered parametric hurricane and earthquake insurance
policies to participating governments. He noted it was one of the largest
cash infusions to the Haitian government after the earthquake.

Mr. Kaplan presented the Uruguayan case study, noting this country was
highly dependent on hydro-production. He explained that this country had
been suffering from drought, and the insurance payments were to be used
to purchase energy from alternative sources when drought conditions
caused lack of hydro-power. Mr. Kaplan said that Swiss Re worked with
the World Bank to design a structure to evaluate the amount of rainfall and
produced a payout.

Mr. Kaplan presented the United States case study, noting the government
of Alabama was the first in an industrialized country to receive a parametric
insurance cover to offset the economic costs of hurricanes. He explained
that if a Category 3 storm or higher passed through a defined geographic
area along the coast it triggered a payout to the State.
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Mr. Kaplan presented the Haitian case study, noting micro-insurance
institutions offered lending to micro-entrepreneurs. He said that if a natural
disaster occurred the borrower might lose his/her business and be unabie
to repay the loan. Mr. Kaplan explained that payments were made to
microfinance borrowers post-disaster through the program to reduce their
loans, provide emergency cash, and recapitalize a new loan.

Mr. Kaplan pointed out that the program provided macro-insurance to
governments and micro-insurance to micro-entrepreneurs, thus attacking
the uninsured risk at both ends of the spectrum.

Mr. Kaplan presented the Miami-Dade County public schools case study, -
noting the public school system recently implemented a hurricane program
to protect itself against windstorms and associated floods. He said that this
was a customized multi-year structured risk transfer, which provided
budgetary certainty.

In conclusion, Mr. Kaplan emphasized that disaster risk financing was a
priority on the global agenda. He said that the role of financing
mechanisms should be in the menu of options that groups such as this

- Task Force consider to build a resilient community.

Chairman Ruvin asked the Task Force members if they had any questions.

Mr. Enfield noted it was projected that sea level rise could range from two
to 15 feet by 2100. He asked at what point would vulnerable properties,
such as the ones along the South Florida coast, be considered uninsurable
or at what point would the premium become unaffordable.

Mr. Way noted if a risk was a certainty it was uninsurable, which is the
reason sea level rise itself was not insurable. He said that if the level of the
sea rose to 15 feet by 2100, and nothing was done to keep the homes and
buildings insurable, it would be impossible for the insurance industry to
continue providing its services. Mr. Way pointed out that Swiss Re wanted
to ensure that it would be able to continue to offer its products; therefore, it
was In its interest to hold the risk at an acceptable level.
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Referring to Mr. Way's statement that sea level rise was not insurable
because it was a certainty, Mr. Murley noted this was possibly not
applicable to South Florida which had a porous terrain, and where it was
possible to envision a scenario in which there would be no storm, yet there
would be flooding.

Mr. Way emphasized that no insurance company would sell a policy
against sea level rise, because there was no randomness {o this event.

Mr. Kaplan noted the insurance industry had the following guiding concept:
“In order for something to be insurable, it must be predictable and random”.

Chairman Ruvin pointed out that this statement was at the heart of the
Task Force’s charge; sea level rise was inevitable, but to ensure that the
community remained insurable it was important to begin implementing a
plan. He said that going forward the Task Force would like to recommend
a process to implement a robust capital improvement plan, which would
allow the community to adapt to sea level rise. Chairman Ruvin noted the
challenge was to demonstrate to the business community that this was a
business decision, which required investment over a reasonable period of
time. He said this was the reason he wanted to encourage Swiss Re and
the insurance industry as a whole to participate in the planning process and
thus have ownership in that plan.

Ms. Fain said she believed that the decisions taken by the federal and New
York governments after Hurricane Sandy to rebuild what was destroyed
were reactive. Referring to the map shown by Mr. Way depicting the 100-
year floodplain versus Hurricane Sandy’s footprint, she asked at what point
Swiss Re would recommend that certain infrastructure not be rebuitt
because they were no longer insurable, as the risks were no longer
random.

Mr. Way noted this was being done in New York where the government
was buying out some of the properties that were highly exposed and no
longer insurable. He said that should the predictions regarding sea level
rise materialize to their full extent, it would have to be recognized that some
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properties were not worth keeping as they would be uninsurable; hence,
the necessity to create certain plans to prevent this from happening. Mr.
Way pointed out that generally the funding flows to the last disaster, and
this was not the optimal approach to risk management. He said that the
funding should be used in a pro-active manner to ensure that if a disaster
were to happen it would not have such a severe impact.

Ms. Fain recalled how devastating Hurricane Sandy was, noting when
officials reacted to such an event, they made the wrong decisions. She
said that the laws and structure were in place to make the right decisions,
but it would be necessary to have the political will to make hard decisions.

Referring to the cost/benefit curve presented by Mr. Way, Mr. Millian asked
for the rationale behind some of the adaptation measures recommended
for Miami-Dade County.

Mr. Way said that they were based on expert opinion. Nevertheless, he
emphasized the importance of securing the community’s consent before
implementing these measures, noting in the study, the decisions were
made after consulting local experts.

Mr. Millian highlighted the necessity of convincing the commissioners and
other officials that it was important to begin implementing a plan now to
avert major loss in the future.

Chairman Ruvin announced that Mr. Christopher Agrippa, Director, Clerk of
the Board Division, had just joined the meeting.

Ms. Karen Bolter, a member of the public, noted the majority of subsidies
were being given to coastal properties in high-risk areas. She asked what
could be done if property values were limited by insurance rates.

Mr. Way pointed out that it was necessary to give the property owner an
accurate view of the risk.

Mr. Kaplan said that the National Flood Insurance Program (NFIP), through
which the federal government subsidized the rates, was the second biggest
liability of the US government, and the program was $24 billion in debt.
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Responding to a question from Ms. Julie Dick, a member of the public, as
to whether incentives could be provided to property owners to improve their
properties’ resilience, Mr. Kaplan explained that in evaluating a portfolio,
the insurance company considered the building, the historical losses, the
risk profile, and all of these factors were reflected in the rates.

Ms. Laura Reynolds, a member of the public, pointed out that it was crucial
for property owners to decide how much they should invest to take into
account the risk of sea level rise.

Mr. Kaplan observed that the insurance industry was the only industry in
which both the buyer and seller were on the same side of the transaction
and had an interest in considering the same factors to eliminate risk.

Discussion ensued between Captain Dan Kipnis (a member of the public),
and Mr. Kaplan as {o whether it would make more sense to insure areas
that were at great risk differently; to consolidate all of the homeowners
insurance policies into a multi-peril policy; and to provide the funds to
homeowners to move if their homes were severely damaged due to sea
level rise.

In response to a question by Ms. Lauren Ordway, a member of the public,
as to whether eco-systems could be integrated into the economics of
climate adaptation, Mr. Way said that Swiss Re staff became keenly aware
of this issue when they were working in the Gulf Coast, because one of the
measures which they were considering was wetlands restoration. He said
that from a purely economic point of view, it was possible to value the
wetlands as a barrier to storm surge; therefore, it could be seen as a loss
reduction investment, although it was not possible to assess the full value
of that investment. Mr. Way noted Swiss Re was working with the
environmental community to discourage the development of properties in
the most environmentally-sensitive locations.
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IV. Mr. Jeb Brugmann, former Secretary General, ICLE] — Local
Governments for Sustainability

Chairman Ruvin introduced Mr. Jeb Brugmann, former Secretary-General,
International Council for LLocal Environmental Initiatives (ICLEI), and current
President, I[CLEI's US Branch.

Mr. Brugmann thanked Chairman Ruvin for inviting him to present his
research regarding how to motivate the real estate and property
development community to make decisions that consider sea level rise,
even though they would not bring a return on their investments
immediately. He noted city builders had traditionally innovated and
designed robust capital improvement plans in high-risk contexts. Mr.
Brugmann said it was important to learn from that experience to address
the risk of sea level rise in a manner that was responsive to the unique
vulnerabilities of different communities within a metro area.

Mr. Brugmann pointed out that city developers did not place a high priority
on natural risks when designing cities. He said that the market system did
not encourage investment decisions based on catastrophic risks, and
referred to San Francisco as an example, noting it was extremely
vulnerable to the risk of earthquakes, even though it benefited from robust
public and private capital investments over the past century.

Mr. Brugmann said that his research team asked the chief planning officers
of all of the major stakeholders in the urban development process (local
governments, infrastructure development agencies, utility companies,
banks, developers, property owners/managers, and real estate companies)
what risks drove their business decisions. He noted from their answers it
was clear that sea level rise was not a factor in their decisions; instead,
they were concerned about short-term risks involving aging
infrastructure/failure, as well as the physical risk to the assets they
managed.

Mr. Brugmann said that the challenge was to learn from urban development
processes in the past in order to convince the developers to adopt certain
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beneficial improvements that they were not currently implementing because
they wanted to allocate their capital to higher-return investments. He noted
it was necessary to shift the emphasis from encouraging the developers to
absorb more risk, to working with them to create higher-performing
buildings, infrastructure and neighborhoods.

Mr. Brugmann noted typically local governments went through a process of
innovation in urban development through trial and error. He said that
policies were then put in place to encourage others to adopt the new
practices; and a market eco-system was created, which led to an
environment in which performance was enhanced with predictable market
outcomes.

Mr. Brugmann referred to a study of brownfield sites in urban regions
conducted in the United States in the 1980s. He explained that urban
areas were being abandoned, and the challenge was to convert these
liabilities into attractive investments opportunities. He said that massive
innovation occurred in liability law, taxation, financing, urban planning, the
building trade, and business partnerships, which made it investment-worthy
to redevelop these sites. Mr. Brugmann pointed out that the clean-up of
the brownfield sites affected the property values within five miles of these
sites, noting this could be replicated to tackie sea level rise.

Mr. Brugmann noted a similar process occurred with regard to green
buildings, which transformed some areas without anyone being relocated.
He said that Toronto underwent a similar process, in which the buildings
were improved through innovation. As a result, he noted, Toronto now had
a booming eco-buildings industry, with a much higher return on investment
than for standard buildings.

Mr. Brugmann pointed out that a similar framework could be applied to
resilience-building. He used the example of downtown Toronto, which
experienced brown-outs in the midst of the summer. He said that this
created a political environment that encouraged a decision to create a high-
performance energy district with fixed prices for energy bills for 20 years.
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Mr. Brugmann noted in order to redevelop brownfields, and to create eco-
districts, or a highly-resilient energy district it was necessary to innovate
with regard to policies, institutions, engineering, business models, and
communication. He provided the example of Curitiba, Brazil, which had a
bus-rapid transit system — a unique system that was made possible through
incentives. He also mentioned Barcelona, in which the districts had been
re-generated through a similar model.

Mr. Brugmann suggested that communities adapt to climate change
through the resilience zone concept, which drew upon other North
American traditions of local area management, such as business
improvement areas, downtown partnerships, empowerment zones, district
utilities, enterprise zones, and community improvement districts. He
explained that the resilience zone concept meant that at the level of the
neighborhood or district, mechanisms would be created to transform these
areas according to new performance criteria. Mr. Brugmann stated that the
resilience zone concept involved a four-step process:

1. Develop mechanisms to support action by the asset owners themselves;
2. Design the mechanisms and measures for local area risk management;
3. Upgrade resilience for long-term operating cost predictability; and

4. Develop a communication strategy to facilitate market recognition.

Mr. Brugmann referred the audience to a report by CERES entitled
“Building Resilient Cities — From Risk Assessment to Development”, for
more information.

Responding to a question from Mr. Josh Gelfman, Deputy Director of
Miami-Dade Dept. of Regulatory and Economic Resources (RER), as to the
reason the residents of Curitiba seemed to be so adept at civic innovation,
Mr. Brugmann noted leadership was crucial. He said that the institutions
that were created in cities such as Curitiba and Barcelona were
fundamentally innovative, and this helped them accelerate the re-
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development process. Mr. Brugmann emphasized the importance of
creating institutional mechanisms that would outlive good leaders.

V. Discussion/Public Comments

Assistant County Attorney Christopher Angell announced that the Board of
County Commissioners (BCC) had granted the extension request for
submittal of the Task Force’s report, which was now due on June 22"
2014,

VI. Proposed Topics and Date for Next Meeting

Chairman Ruvin asked the Task Force members for their suggestions
regarding future presentations. He recalied that it had been suggested that
Mr. Dan Kimball, Superintendent of the Everglades National Parks, and a
representative from the Environmentally Endangered Lands (EEL) program
be invited.

Ms. Fain suggested that Mr. Richard Grosso, a Professor at Nova
Southeastern University Law Schooil, be invited to make a presentation
before the Task Force, as he could be asked to work on a legal framework
for the Task Force’'s recommendations.

In response to Mr. Enfield’s comment that he did not believe the Task
Force had gathered sufficient information regarding the steps taken in
Broward to address sea level rise, Chairman Ruvin recalled that the
Southeast Florida Regional Climate Compact had made a presentation.

Ms. Hefty explained that through the meetings of the four-County Compact,
she obtained information on the efforts of the other counties to address sea
level rise. She provided some examples of projects including the
Adaptation Action Areas; and the South Florida Climate Change Compact’s
Transportation Vulnerability Assessment pilot study, conducted by the
Metropolitan Planning Organizations (MPOs) and funded by the Federal
Highway Association (FHWA). She said that the Compact was compiling a
report on these projects. However, Ms. Hefty expressed concern regarding
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the timing for the Task Force’s report, which she noted would need to be
completed by April to meet the June deadline.

Chairman Ruvin pointed out that the U.S. Army Corps of Engineers must
be part of the solution. He said that it was important to invite all of the
important stakeholders whose input was crucial to lay the groundwork to
formulate a solution.

Mr. Fair said he was concerned about the timeframe for the report. He
suggested that the Task Force members agree on what important
information was still missing in order to move forward.

Ms. Hefty recalled that in past meetings, the Task Force members had
suggested presentations on the Everglades National Parks; County
programs, including the Environmentally Endangered Lands program, and
the Beach Restoration and Dune Preservation programs; the Coastal
Oceans Task Force; projects considering sea level rise and storm surge in
planning, including the City of Miami Beach Storm Water Master Plan and
the Investment project, the South Florida Climate Change Transportation
Vulnerability Assessment, and the Adaptation Action Areas.

Mr. Kipnis noted the City of Miami Beach Storm Water Master Plan would
be considered by the Miami Beach Commission tomorrow (2/12), and it
seemed likely that the commissioners would recommend some radical
changes.

Ms. Reynolds, a member of the public, pointed out that a number of
projects that were moving forward in the County had been discontinued
due to cost considerations; however, these projects should be allowed to
proceed as they were beneficial to address sea level rise. She suggested
that some of these decisions be revisited.

Ms. Cindy Lerner, Mayor of Pinecrest, said that she had been encouraging
the Miami-Dade League of Cities to adopt Broward County’s model to
address sea level rise. She noted there was much to learn from Broward
County in that regard and she assumed this was valid for Palm Beach
County, as well. Mayor Lerner emphasized that it would be critical for this
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Task Force to hear presentations on Broward and Palm Beach counties’
efforts to develop a resilient system.

In response to Ms. Hefty's question regarding the date of the Task Force's
next meeting, Chairman Ruvin said that he would select three or four dates
that were convenient for him, and consult the other Task Force members
before deciding on a date for the next meeting. He noted there would be
another meeting fairly soon.

Mr. Fair said that it would be helpful to know how many more meetings
were planned before the report was due.

Vil. Adjournment

There being no other business to come before the Sea Level Rise Task
Force, the meeting adjourned at 12:30 p.m.

= %&@wh

Chairman Harvey Ruvin
Sea lLevel Rise Task Force
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Miami-Dade Sea Level Rise Task Force Meeting
February 11, 2014
10:00AM
Stephen P. Clark Building
111 NW 1% Street, 10" Floor Conference Room (CITT)
Miami, Florida 33128

Welcome and Introductions
Honorable Clerk & Sea Level Rise Task Force Chair, Harvey Ruvin

Approval of Meeting Minutes
o December 20,2013

Mr. Mark Way and Mr. Alex Kaplan
Swiss Re America Holding Corporation

Mr. Jeb Brugmann, former Secretary General, ICLEI - Local Governments for
Sustainability

Q/A and Discussion
Public Comment

Proposed Topics and Date for Next Meeting
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Swiss Re's climate change strategy

B Advance (our) knowledge about B Develop appropriate solutions for
climate change risk K adapting to and mitigating climate

B Quantify climate change risk I, change

B Integrate climate change risk into . e ® Traditional catastrophe insurance
underwriting and risk management ~\ "_Jf-':., W Weather risk solutions
framework h oo

M Raise awareness, actively disseminate
knowledge to all stakeholders and
advocate a long-term, marked-based
policy framework, through

W Greenhouse neutral since October
2003

W Reduced emissions per amployee by
54.4% by 2013

® Publications, plaiforms (e.g. World W COy,,, Programme since 20086

Economic Forum), Centre for Global
Dialogue, speaking engagements

Swiss Re Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida 2




FIRM maps vs Sandy Footprint

1983 FIRMs 100-Year Floodpiain
Sandy Inundation Area

Souwrce: FEMA {MOHE 116 Hindcast surge extent)

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Flotida



Climate-resilient development needs to
assess and address total climate risk

Ubjectives

a Provide decision makers with the facts and methods necessary to design and execute
a climate adaptation strategy

& Supply insurers, financial institutions, and potential funders with the information

required to unlock risk prevention funding and deepen global risk transfer markets

Methodology
1) Follow a rigorous risk management approach to assess local total climate
risk, the sum of
- today’s climate risk,

« the economic development paths that might put greater population
and value at risk

- the additional risks presented by climate change

2) Propose and prioritize a basket of adaptation measures to address total
climate risk on an economic basis

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida
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The working group studied 18 _
regions with diverse climate hazards o

New York

To

Ay

Mali
" Risk of climate
zone shift fo
agriculture

Economics of Climate Adaptation (ECA) Working Group, a partnership between the Global Environment Facility, McKinsey & Company,
Swiss Re, the Rockefeller Foundation, ClimateWorks Foundation, the European Commission, and Standard Chartered Bank. 5




South Florida Case Study:

Focus on Risk from Hurricanes

The case study area s home to some of the most populated and
economically successful counties in the State

4] ;uunnlas with anyest GE&P.
in hurricane pone regon

Hurricane
Andrew

etnls Feople
Counly pame 5 (rsnk) Thousards {rank}
.Miami-Darje 85028 (1) 23871)
Broward 63,804 (2) 1739(2) - meed
Palm Beach 46,084 (5) 1,276 (5)
Morroe 2621 (33) 73 (33)
Total State (FL}) 603,050 18,320

Swiss Re Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida



Result:
Expected losses by scenarios and by hazard

Example Florida:

Annual expected loss in 2008 and 2030
$ Billions, 2008 dollars

33

Rain—.,
Storm
surge

Wind

2008 2030 2030 2030
Today’s i Today's Moderate High change
Climate ; Climate change

Percent of 3
Counties® GDP @ : @ @ @

Scenarios

12008 Moody's
SOURCLEL: Bwiss Re; team analysis

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, FloridSlide 7




Sea level rise and altered hurricane frequencies
significantly increase losses in New York City

Expected annual losses

from storm surge and wind
{billion USD)

+ 168%

Current 2050s Additional 20503 Additional 2050s Total
scenario impact from impact from increased
sea level rise frequency of intense
hurricanes

Source: www.nyc.gov: A Stronger More Resilient New York

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida



Resuits
Annual Expected Loss by ZIP code

R S0 (535)
b 3700 100 T ool | 30 2%)

Source: A Stronger, More Resilient New York

« Current drivers of loss: east and south shores of Staten Island, southern Brooklyn and
Queens, Brooklyn and Queens waterfront and southern Manhattan.

» Under future scenarios: Same geographic regions, plus northern Queens and the
Bronx

* Under 2050s scenario: 400% increase in ZIP codes which have an AEL of USD 30
million

firh Swiss Re Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida 9




A resilience (adaptation) cost curve

tiustrative
CostBenefit Measures above 2 are
Ratic h iff : 1 h
e Each column represents a different resiliency measure likely nat justified by

cost-beneflt analysis
{but may be justified
by othercriterial

2.0

Measures between
1.5 ant 2.0 require
more detailed
analysis to determineg
cost-beneflt viability

.5

1.0

0.5

Measures befow 0.5 are
likely atiractive from a
costtrenefit parspective

0.0 |

. HHustrative
Colurmn width represents the total 2050s Loss Averted {§ in Billions)
impact of that measure Inthe 20503

) Swiss Be Miami-Dade County | Sea Leve! Rise Taskforce | Feb 11th, Miami, Florida



Locally specific adaptat

ion cost / benefit

Replacement under-

curve
Cost/benefi]
11
10.28
10 F e
9 -
B L
7 L
6 -
5 -
4 | Measures below
this line have net
3 | economic benefits .
1,47
2 008 €35 080 059330'?9011‘09 1,30
SRt 005} --043]-PEO- - R )
0 0 0 0.020.03 0.03 0.04 |0.08 R Jigs
0 2 3 4 5 4 7 9 10 1 12 E13
Roof Masonry, Elevation, retrofit
Beach Roof cover, Leves %Flzc;dwal] COVer, new » el
Nourishmeant new andbags retrofit Opening rounding, trans
(50 ) Cpening Targeting protection, g g -
protection, new |Roof shape hardenin retrofit —-/ Targeted under-
Beach Roof truss, hew dist g Targeted grounding, trans.
E\é%%rifst)hment new Roof deck Temp.— | | Roof truss, hardening, ™ - Top layer risk transfer
attachment, new floodwalls refrafit transmission L Felter‘é?igonl prioritized
Vegetation Substation De#uctit_nles-_ | Replacement
Mgt Backup; — | residential undergrounding, dist.
. . —1 generaiors [3eductibles - - Targeted undergrounding,
Exam pie Florida Averted loss Elevitlon Local commercial —_ distribution
o new nomes — Road elevation
§ Billions levees

Calculated in 2008 dollars for the average climate scenario

Swiss Re

Engineering based FRT penetration

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida 11



Climate risk is best tackled with a portfolio of adaptation
measures

High *

and bags

péning/.__mé'sdnry_ i

Temporary floodwall -

Lovee and foouwall

me elevation

Road _é_l_évaii_on. &

Severity of hazard

Roof (various) -

Vegetation management -

Financial risk transfer .
Undergrounding {utilities) -
Substation backup "

Low

<=0rnice avery Once every Once every 10 or
50 years 10-25 years fewer years

Frequency of hazard Example Florida

Source: Team analysis

Miami-Dade County | Sea level Rise Taskforce | Feb 11th, Miami, Florida 12



Global overview:
Expected loss averted by adaptation measures

Percent of expecied loss (high climate change scenario), 2020 £% Remaining loss

i Non-cost-effective
measures, CB>1

B2 Costeftective
100% = tolal expected loss measures, CB<1

Mali  Guyana UK Samoa China? India Tanzania Florida

1 Based upon select regions analyzed within the countries (2.9., Moptl, Mail; Georgetown, Guyana Hull, UK; North and
Northeast China; Maharashira, [ndia; Central regions of Tanzania, Southeast Fiorlda, .8,
2 Based upon mederate scenarie data and anatysls

Swiss Be Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florifdide 13



Gulf Coast case
Risk transfer may be more cost efficient than physical measures

in addressing low frequency events

ILLUSTRATIVE

Loss for 100-year event
$ Billions

213

94
Totalloss  Loss Maximum  Risk to be
averted bearable covered
by cost loss
efficient
measures

Swiss Re " Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida 14




ECA full report featuring
the first 8 case studies,
164 pages

MR

T

Building 4 Resitient
Enargy Guif Coast:

w

Caribbean. Hurricane
risk to small istands

>

Guayana. Flash flood risk
10 a developing urban area

Hull, UK: Flood and
storm risk to urban

New York. Tropical
cyclones and storm surge
risk to 8 /i

Swizse Re

China: Drought risk to
agricufture

Mali: Risk of cofimate India: Drought risk to
zone shift to agriculture agriculture

b

15




Advancing Knowledge on Climate Risk

Climate risk research and publications
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Massive gap between total and insured losses shows
insurance potential

Natural catastrophe losses 1970-2013, in USD billion {2013 prices)
450 -

B Insured losses & Uninsured losses
400 A
350 -
300 -
250 -
200 -
150 -

100 -

50 -

- T“'Fm’hr‘gl_m :

o i mE
1970 1975 1280 1985 1990 1995 2000 2005 2010

Source: Swiss Re Economic Research & Consulting, sigma catastrophe database

Swiss Re Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida
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Disasters place a significant burden
on the public sector

MNatural catastrophe losses = Despite prevention and mitigation efforts, no
country can fully insulate itself against extreme

450 - .
£ Insured losses natural disasters
400 1 L Uninsured = The brunt of economic losses from natural
350 | losses disasters ends up with individuals, corporations
and governments, both on national and sub-
300 national level
250 - » Government budgets are impacted by:
200 | » Primary effects include immediate expenses
for emergency relief efforts, costs for
150 1 rebuilding public infrastructure or loss of
100 1 capital and durable goods
« Secondary effects, for instance, include lower
5 1 é E EE i i E economic growth, lower tax and non-tax
0 Hrashdd ﬁMi E revenues, budget deficits, increased

OO PP D DO indebtedness and costs from refinancing,
SRNRCCR I P . . .
NTRTNTRTA higher inflation or currency movements

Swiss Re Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida 19



Closing the Gap: Including ex-ante
instruments into the overall risk financing
strategy

_::f Ex-post financing

Reserve funds,
parametric
reinsurance,
catastrophe bonds

the state budget
and more planning
certainty Others

Private {Re-linsurance u Smaller gap fi Deb:t >
Citizens / bolinios between inancing
Individuals economic and
. Budget
insured losses .
] . reallocation
# Reduced financial
{Re-jinsurance burden for the Donar
policies government after assistance
an event
E {ess volatility for Tax increases >

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida



Case study Caribbean:
Caribbean Catastrophe Risk

I,.._......-.....____ | gL BB le\n!

Swiss Re

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida
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Case study Uruguay: Largest Energy Risk Transfer to
Protect Against Drought Risk

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida 22




Case study United States:
Alabama — First parametric cover for a
government in an industrialized country

Swiss Re ~ Miami-Dade County | Sea Leve! Rise Taskforce | Feb 11th, Miami, Florida 23




Case study Haiti: :
The Microinsurance Catastrophe i

Risk Organization (MiCRO)

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida
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Case study:
Miami Dade County Public Schools-
Custom multi-year structured cover

Swiss Re Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida



Disaster Risk Financing -
a priority on the global agenda

TS

e o [T IMF Warking Paper

FEHE 54 11140 Inan SRHE N UrS

BIS Warking Papers
ok s 13 =t Mitati AL
Ur Tirigated diszsers? MNateas [isasnes M:K _al.ringlmi..‘l.n
Hew evid R e ks
T3GICELonamIc ot of Wieale Fafiahoio e Ketiaow Lakn
ratural cazmstrogh

& OECD

HTERNATIOHAL MONETAHY FUND

Swiss Re Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida
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Modeling severe weather impacts

Inputs Drivers Calculation Output
* Hurricane predictions
based on two
components . '
— Wind speeds cooe o N Changein
— Sealevel rise severity of
hazard for
different

o scenarios o
* Building structure

values and content
values . LAsset
= By zip code + | distribution
— By asset class ~ for different
" Expected GDP asset classes ,“
growth predictions by zip code *
7
Vulnerability
ourves for
* Vulnerabilities curves Lo L different
based on complex Yu 'erab"'l!t-l.’__-:? assets

modeling

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida



Loss frequency curves

(the frequency of a loss equaling or exceeding a specific
value)

AssetDamage and
Eost Ecomamic Activity
(S In Bilfions)
' we| 2050
- 30205
Today
150 '
100
ffa%g 5908
£ ‘J.,f"’
A A-";f!“"
50 _J/;/‘
i "s358
e
' $198 event
s taday: 1770
1720 1/80

Likeiihood of Damiage (150 = 50-year loss svent)

Source: www.nyc.gov: A Stronger More Resilient New York

Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida



©2014 Swiss Re. All rights reserved. You are not permitted to create any modifications
or derivative works of this presentation or to use it for commercial or other public purposes
without the prior written permission of Swiss Re.

The information and opinions contained in the presentation are provided as at the date of

the presentation and are subject to change without notice. Although the information used
was taken from reliable sources, Swiss Re does net accept any responsibility for the accuracy
or cemprehensiveness of the details given. All liability for the accuracy and completaness
therecf or for any damage or loss resulting from the use of the information contained in this
presentation is expressly excluded. Under no circumstances shall Swiss Re or its Group
companies be liable for any financiai or cansequential loss relating to this presentation.

Swiss Be Miami-Dade County | Sea Level Rise Taskforce | Feb 11th, Miami, Florida
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KICK-STARTING THE RESILIENT CITY

Jeb Brugmann

ing Partner, The Next Practice
ident, ICLEI-USA
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= USGS

Sciemce for & changing wworhd

Cooperative Research & Development betwveen Pacific Gas & Electric Corpuariy and
the W.5. Geological Survey on Earthiguake Hazards in the San Francisco Bay Area







RISK > PERFORMANCE

RESILIENCE 2




PRACTICES

—

MARKET
‘ECOSYSTEMS’

—

ENHANCED
PERFORMANCE

PREDICTABLE
MARKET
OUTCOMES

Regulation/
Standards/
Liability

Finance/
Taxation

Planning

New Institutions &
Business
Partnerships

Technology,
Products &

Business Models

= Increased land supply
= Fully re-developed
central city precincts
= Growing tax base

© 2013 The Next Practice Ltd.

Clean-up = housing
prices P 5.1-12.8 %
over 5km radius*

* Source: Kevin Haninger et al, Duke University (2012




——| MARKET || ENHANCED |\ [PREDICTABLE
PRACTICES ‘ECOSYSTEMS’ PERFORMANGCE OUTCOMES

=Building =Revolving New = Affordable Green N
. : 10.9% $ values
codes loans Technology, Business Residences +9.9% ROI (new)

Design .
sCarbon  =Feed-in g Products &  Partnerships = [nfrastructure Optimization +19.2% RO (retrofit)*

standards

protocols tariffs Business Models = GHG Reductions

© 2013 The Next Practice Ltd. * Source: McGraw Hill Construction (2010)




—>| MARKET || ENHANCED | [PREDICTABLE
PRACTICES ‘ECOSYSTEMS’ PERFORMANGCE OUTCOMES
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ISLAND FILTRATION PLANT

EXISTING INTAKE PIPES (2)

NEW INTAKE PIPES (3) BUILDINGS AREA
District Heating 40m sq ft
District Cooling 153 34m sq ft
Energy Retrofits 400m sq ft
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THE RESILIENCE ZONE CONCEPT

draws upon other North American traditions
of local area management

Through collaboration, new market dynamics have been established to
address other urban risk areas: brownfields redevelopment,
downtown revitalization, and community safety.

* Business Improvement Areas * Enferprise Zones

* Downfown Parfnerships * Community Improvement Dis-
* Empowerment Zones fricts

* District Utilifies * RESILIENCE ZONES

* TIF Districts

Source: Ceres/ClimateWise/The Next Practice (2013)



1. LOCAL AREA RISK MANAGEMENT

Design the mechanisms and measures for local area risk
management

The logic of Enterprise Risk Management can be applied to local areas.
Local Area Risk Management is a collaborative effort to devise customized
solutions to risks that are distinct to the Resilience Zone. This involves
establishing redundancies and mechanisms for responsiveness, safe failure
and rapid recovery to current and emerging risks.

* An area risk management * Associafed planning
strateqy & institution amendments, investments,
and redevelopment

e Risk data collection & analysis

* Risk management

* Insurance innovation coordination and support

Source: Ceres/ClimateWise/The Next Practice (2013)



Earnings &
Asset Value

LOCAL

AREA
RISK
Riskto WLLLUIEZE  Risk to
Performance Function

Risk to
Adaptability

MANAGE CHANGE




2. RESILIENCE UPGRADING (“2+2=5’ SOLUTIONS)

Invest in premium performance

While reducing risks, cost effective measures can also be
identified to enhance the overall performance of the area for
living and business:

* [ong-ferm operating * Enhanced health, safefy
cost predictability & emergency services

* More responsive planning,
Improved landscape and
urban design

* |mproved facilifies, increased
amenities

Source: Ceres/ClimateWise/The Next Practice (2013)
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3. COMMUNICATION STRATEGY

Facilitate market recognition

Enhanced resilience—reduced exposure, increased performance—must be
carefully and thoroughly communicated to deliver benefits to users and to
secure market recognition. Performance benchmarking and place branding

are key communications elements.

Source: Ceres/ClimateWise/The Next Practice (2013)
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THE FOUR CORNERSTONES OF A ‘RESILIENCE ZONE’ STRATEGY

1. ASSET-FOCUSED 2. LOCAL AREA RISK 3. RESILIENCE 4. COMMUNICATING
RISK MANAGEMENT MANAGEMENT UPGRADING RESILIENCE BENEFITS

Develop mechanisms Develop mechanisms Design risk reduction Ensure understanding
to support household for risk management | measures to enhance of benefits and

& enterprise level & transfer at the scale | today's performance effective use of the
action. of the local area. and benefits. new ‘Resilience Zone'.

How could we motivate How could we manage, Could risk management How would users be
and support asset owners pool, spread & transfer investments be designed supported to fully secure
to more fully manage their the remaining risks s0 as to improve the new benefits? How would

climate and disaster on a district or other area’s benefits today? the area’s unique benefits
risk exposures? local area basis? be communicated to
-v v v the market?
. v
Factoring the above, How could such new How could the area’s
to which risks will the approaches be developed increased amenities & How do you help establish
local area remain exposed into market opportunities resilience be measured? resilience as a new

over the near / medium for insurers and other How could they be compared standard in city-building

term? city-building enterprises? with competing locations? and location choice?



CORNERSTONE #2: LOCAL AREA RISK MANAGEMENT

(Examples of measures for: extreme heat, flooding, wildhre, level risa)

Palicy, Regulatory,
Legal & Fiscal Innovation

= [Establish detailed GI5-based risk documentation for the area. Form partnership to
incresse data exchange on climate risk exposure between insurers and public entities.

= Develop local area emergency management plans that include: provision for
emergency water supplies, food delivery programs, cooling rooms, public water taps

= Implement incentives for local business continuity planning

= Organize collaborative cross-sector efforts to collact data, e.g. collective funding for
flood plain mapping. Meighborhood scale flooding vulnerability assessments could be
undertaken to build community-level awareness and buy-in for individual property and
local area mitigation expenditures Plan & design areas of “herd immunity” with wildfire
buffers, flood and storm surge protection barriers etc. on their peripheries

= Apply the use of maintenance assessment districts to allow homaowner groups to
establish collective assessments for common risk mitigation investments.

= Finance open space and coastal buffer protection with watershed and open space
protection fees.

Product, Technological
& Business Innovation

= [Establish decentralized police, fire, and emergency medical service units , catering
to unigue vulnerabilities or designated zones

= Engzse a local community dewelopment corporation or business improvement area
association to develop an insurable entity in collaboration with a large insurance
broker to establish a single neighbarhood risk pool.

= Utilities research the potential benefits of collaborating with property ocwners an
a power circuit basis. Invest in circuwit area back up power supply.

= Explore using the Joint Powers Authority legal structure (California) to establish
a group captive insurance mechanism for a district.

= Establish clear protocols for trizging customers during weter and power shortsges.

= Provide incentives to elevate electrical and HVAC systems in flood prone basements,
or to upgrade basements generally

= Include system reliability in evaluations undertaken for infrastructure capital planning.

= Esfablish a local coordinating body to champion existing risk management measures and
incentives to the area, e.g., installation of sewer backwater valves, brush clesring norms.

= Establish a special purpose vehicle for designated ‘resilience zones' to serve as the
area’s risk reduction and transfer agency.

Communications
Innovation

= [Organize local area *communications hubs' in instances of brownouts, extreme storm
and heat events, power cutages, efc.

= Establish special protocols to communicate preparedness and emergency routines
for an area’s more vulnerable populations.

= Provide public access to zggregated local area risk data, to provide a sounder basis
for making investment and design decisions.

= Communicate the risk posed by perimeter properties to other properties.

= Communicating success of risk reduction activities already adopted (e.g., white and
green rocfs on local area micro-climates).

CORNERSTONE #3: RESILIENCE UPGRADING
(Examples of measures for: extreme heat, flooding, wildfire, sea level rise)

Policy, Regulatory,
Legal & Fiscal
Innovation

Creste a Special Assessment District or Tax District, or institute 2 Local Improvement Charge,
associated with the establishment of the Resilience Zone with specific focus on financing
redevelopment projects that reduce pricrity risks and increases local area resiliency

Evaluate the issuance of municipal resilience bonds for upgrading of designated
Resilience Zones

Develop a city- or region-wide resiliency standard and messuremeant protocol

Undertake economic and planning studies to evaluate the impacts of resilience on local
business sectors, vulnerable populations, social equity etc.

Product,
Technological
& Businass
Innovation

Focus on building mora resilient infrastructure

Establish local community power storagedgeneration, e.g., micro power generation and
alternative power sources localized to a community rather than individual structure
Establish micro power grids in particular at business park and campus scales, tailored to
the demand patterns of tenants

Scale demonstrated “best practices™ to establish cooled micro-climates, such as white and
green roofs, and green area restoration

Develop amenities enhancements that also serve as refuges during extreme weather events:
shade structures in parks, recreation facilities, capture wind

Design open space and coastal buffer protection areas so that they serve as parks and
include recreztional and other community facilities

Dewelop or re-design community facilities that serve as everyday hubs for local retzil, health
clinics, recreation, shared workspaces, andfor continuing education classes but also provide
emergency shelters and back-up water, power and communications during emergencies
Develop food delivery services in partnership with grocery chains and food service
companies to provide emergency food delivery for vulnerable populations in instances

of public transit failure

Re-landscape parks, gardens, and roadways for resilience in extreme heat and drowght

as well as for storm water retention and percolation

Uperade building facades and createfimplement new maintenance procedures for structures,
reflecting changing climatic conditions and extremes

Establish a service to install smart meters thet automatically triage certain power usage
{e.g., bedroom lighting) during brownouwt periods but maintain pricrity wses (e.g., refrigeration).
Establish a power pricing gradient that rewards reduced consumption at peak periods

or fior low priority uses.

Institutional
Innovation

Establish & specizal purpose wehicle for one or more Resilignce Zones to manage the
redevelopment process in each, integrating local area risk reduction measures into the
overall upgrading of the area for current residents, businessas, and users

Communications
Innovation

Dewelop a community rating and accreditation system to enable the comparative rating
of the resilience of local areas and buildings
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