





over a place in the walkway that was often under water as shown in Figure 16. Later the

building manager built a wooden step, shown in Figure 17.

Figure 16: Board Over Flooded Walkway. May 23, 2012. Photo by author.

Figure 17: Wooden Step Over Walkway, October 17, 2012. Photo by author.
A store that opened in this location early in 2012 encountered its first flooding

problems that June with rain storms and higher tide levels. They brought out sandbags
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which were piled rather haphazardly against the door to prevent water from hitting the
base of the door, as in the photo below. By October they began arranging the bags in a
circle in front of the entrance which made it easier for people to step over and also meant
that the bags could be left in place between flood times. If the water rose higher they
would add a second layer of sandbags, which didn’t completely prevent water from

reaching the doors, but worked fairly well to prevent the major problem which was the

wave action created by cars driving by through the flooded street.

Figure 19: Sandbag Ring in Front of Store, October 27, 2012. Photo by author.
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Although these physical adaptations became less temporary, residents and
businesses realize they are not really a permanent solution. Sandbags obviously interfere
with wheelchair access, and the makeshift walkways were not constructed according to
any code or permitting process. One owner recognized the problems with this, but felt he
had no choice. I asked him if the City had ever said anything about the walkway he made
for people to walk over, and he said no, never, and that he wouldn’t make any money if
he didn’t have it. I ask if anyone had ever gotten hurt using it and he said no, and that
“I’m taking a risk and I shouldn’t, but otherwise I couldn’t pay my bills” (Small Business

1, November 28, 2012).

Perceptions and Decision Making

In my interviews I also sought to understand how people perceive the flooding
and how that impacts their decision making. I asked whether they felt there had been any
change in the flooding they had seen since they had been on Miami Beach, what they
attributed the changes to, and whether this would influence their decision making in the
future about their business or residence. Given the small sample size I did not attempt to
correlate perceptions with individual politics or demographics, but rather to understand
how the flooding, its drivers and impacts were interpreted and the thought processes
about future decisions.
Perceptions of the flooding

The most predominant view among the interviewees and people I spoke with
while doing my observations was that flooding has always been a problem on Miami

Beach, particularly when it rains, but that it has gotten worse in the last several years. A
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business owner on Alton Road for 15 years said, “It started about three years ago. It gets
bad when there’s a lot of rain, worse than just high tide” (Small Business 5, interview
January 16, 2013). But in the last year the street flooding that came with the extreme high
tides made it obvious to nearly everyone that something was different, and that rain was
no longer the main driver of flooding. A homeowner who has lived in the same house in
the Flamingo Park neighborhood since the late 1980’s said,
The first rain—we would notice that the first rain of the season all the leaves
would go into the sewers and then things would back up.... But it seemed the City
would come around and clean all the sewers out, cause it was all the dead leaves,
and then they cleaned all the sewers out and it would go right back down. That
was the only time we noticed flooding back then..... If it rains at the same time as
one of those high tides that’s when you really have the problems. That’s the way

it was four, five, six years ago, but last year it seemed even worse, it was backing
up even without rain. (Owner 3, interview March 9, 2013)

Similarly, a renter who has lived in the same area for 6 years said,

I definitely feel like it floods more around here, around 10th and Alton especially
when it’s not raining. Like rain no longer seems to be the indicator of whether or
not it’s going to flood. So it can be a perfectly sunny day and day after day there
will be feet of water at that corner. (Renter 2, interview May 23, 2013)

Many recalled the June 2009 flood when most of the neighborhood was under two to
three feet of water for several hours as the time when they first noticed the flooding, such
as this condo owner who had bought in the early 2000’s,
Well it seemed to jump to a new place then. A new kind of flooding that we
hadn’t seen before.... That flood was so big and then maybe there was 1-2 after
that that had an impact, maybe not such an impact because that was sort of a
shocker. But it’s not like each time it gets worse and worse. [ mean I haven’t

noticed that. We’ve already seen it so it’s not a shock now. (Owner 2, interview
March 31, 2013)

However this view was by no means a consensus. I spoke with people who

insisted that the flooding had always been just as bad, some who claimed it had actually

105



improved, and some who were hardly aware of it. One day when I was making notes in
front of the grocery with the planks, a man crossed over the plank, looked at my rubber
boots and said, “you’re well prepared, did something break?” “No,” I say, “it’s high
tide.” “Really?” He says. “I’ve lived here seven years and I’ve never seen it like this”
(October 16, 2012). Although that seems hard to believe that people would not have
noticed the flooding or not understand where it comes from given the data on tide levels,
it is possible that the intermittent and localized nature of the flooding, and residents
general experience with the Florida climate may explain the apparent ignorance of
flooding and its drivers. It is possible that the man who had lived in Miami Beach for
seven years and not noticed the flooding lived on a street that does not experience
significant tidal flooding, that he had not happened to be in flooded locations during high
tide events, and if he did see water in the streets he may have attributed it to rain. In
Florida’s sub-tropical climate it is not an uncommon experience to enter a building when
the street is dry and the sun is shining, and come out an hour later to find the sun still
shining but the street wet because of a twenty minute rain shower.

There did not seem to be a correlation between perceptions of the flooding and
how long someone had lived or worked in the area. Two people I spoke with who had
worked on Miami Beach for over twenty-five years, insisted that it had always been like
this, that it has not gotten worse. One actually stated that it had gotten better, due to
improvements made by the City, and it is true that the City has completed projects which
made significant efforts to improve drainage in several sections of the City. While
another woman who has lived in the same apartment for fifteen years but had just

returned after being away for the last four years, said she didn’t ever remember the

106



flooding in the past. These different perceptions point to the difficulties of perceiving
gradual long term change, particularly for an intermittent phenomenon.

But with more experience with flooding, more media coverage and more
conversation happening among locals, people were learning. Knowledge was spreading
by word of mouth, and business owners were having conversations with their customers
about the flooding. One business manager said, “At first we didn’t know where it came
from. The first couple days it was raining, and we thought it was the rain. But then there
was no rain and the street was still flooded, and the customers were making comments”
(Small Business 4, interview December 3, 2012). When I asked another business
manager how he made the connection between the flooding and the tides, he said “We
just figured it out. It will be flooded and there won’t be a drop of rain. And it happens
twice a day” (Small Business 6, interview December 14, 2013). People began to notice
increased media coverage as well. I observed TV news trucks filming the flooded
intersection of 10" Street and Alton at least three times, but only one interview subject
made reference to media coverage, in this exchange I had with a homeowner couple in an
interview,

Homeowner I: 1t’s very recent that it’s become common knowledge and

perceptible.

Homeowner 2: Yeah last year was when people really started talking about it.

Emily: How did you notice that?

Homeowner 2: Because we were part of it, everybody just started, all of us that

live on the beach, we have a lot of friends here,

Homeowner 1: Well also the Herald, the local paper is covering it more. (Owner
3, interview March 9, 2013)

But despite all the disruptions, somewhat surprisingly the majority of people I

spoke with said the flooding didn’t bother them very much, and very few expressed any
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strong emotions about it. The few who did express strong emotions felt that the City
should be doing more, such as a woman who told me, “This is a rich city [gesturing at the
buildings around] why don’t they do something? They say it comes from the Bay but I
don’t believe it because it smells” (August 20, 2012). But the predominant attitude was
one of “dealing with it.” When I asked one resident if the flooding bothered her, she said
“not really” and explained that she’d just walk down the sidewalk by the park, and jump
over the flooding or take off her shoes if she had to (Owner 2, interview March 31, 2013).
Another one said that when the tide is high “you have to wait a little to go out and it goes
down. You relax. Every neighborhood has its problems. It doesn’t bother me” (Renter 4,
interview February 7, 2013). Several people explained this attitude as a feature of a
Miami Beach mentality, as one business owner said, “Miami Beach residents are tough
people, it reminds me the most of NY of any place I’ve been in the U.S. They’re like
yeah it’s flooded (shrugs shoulders) but they still come in” (Large Business 2, interview
February 5, 2013). A resident put it this way, “It’s a Miami thing, people just deal with
crap. It’s not a very political city, not like San Francisco, because it’s a transient place to
live” (Owner 4, interview February 14, 2013). This reference to politics shows an
ambivalence about what can be done about the flooding. One business owner said that
you have to deal with it because “Well there’s nothing else you can do. I got frustrated, it
was like 3 weeks straight, and it seemed like forever. But what can you do?” (Small
Business 6, interview December 14, 2013).

The link between perceptions of flooding and climate change or sea level rise is
complex. Not everyone I interviewed connected the flooding with rising sea levels, and

those who did had differing beliefs about what was causing it and what could be done
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about it on Miami Beach. Those who paid attention to science and politics immediately
connected the flooding to sea level rise, like the business owner who said he “supported
Al Gore 100%” (Small Business 1, interview November 28, 2012) or the middle class
condo owner who said that he “read a lot and listen to NPR, so I thought it could be
related to sea level rise and climate change” (Renter 1, interview May 2, 2013). But for
others the connection was not clear, due to lack of familiarity with the link between
climate change and sea level rise or to doubt about the connection between sea level rise,
tides, and the drainage system. I asked a business manager if he connected the flooding
with climate change or sea level rise, and he said “It could be— but it hasn’t rained and
it’s flooded more, and it doesn’t make sense how a high tide could cause that much
flooding. It’s hard to know, it’s not my area” (Small Business 5, interview January 16,
2013). A renter I spoke with, when I asked if she knew where the flooding was coming
from, said “It’s hard not to imagine that to some degree it’s related to sea level rise, but
also I know the drainage systems here are problematic” (Renter 2, interview May 23,
2013).

Concern about sea level rise meant that many were skeptical that the proposed
projects to fix the flooding by improving the drainage infrastructure would work. When I
told one business manager that that the city has plans to fix the street, she said, “last year
the city installed a big pipe under the street. They’ve tried two to three times, but they
can’t do anything. The only solution would be to raise the buildings” (April 30, 2013).
When I explained the pumping stations to a homeowner she said, “Where are you going
to pump the water? If you pump it out it will just come back in.” A resident said, “as little

as I understand, the water is higher than the land, so I don’t know what they’re going to
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do” (Renter 3, interview February 6, 2013). Nevertheless many still wanted the City to do
something, such as one condo owner who called the City and said, “That’s it I’ve had
enough of this. What are you guys doing about the flooding? You need to do something.
We can’t live like this. It’s every day” (Owner 5, interview March 14, 2013). Business
owners were particularly frustrated, such as one store owner who had been complaining
to the City for years. “I’'m a simple person. I pay a lot of taxes, property tax, federal, state
sales tax. I create jobs. It’s so frustrating. I can’t fight the city. I can’t get tenants. People
see the water. I’ve been trying to sell this corner for two years but can’t because of the
water” (Small business 1, interview November 28, 2013).

Those who did not believe in sea level rise caused by climate change still
frequently felt that the situation was ultimately not sustainable because development on
the island was fighting “nature.” One woman referred to the construction of the beaches
by the Army Corps of Engineers in the 1980’s and said, “In 1982-83 walking on Ocean
Drive you could feel the ocean spray. Then the government fixed the beach, they pushed
the water back, and that’s not natural. When a problem comes the sand goes up and goes
down again, its nature” (Renter 4, interview February 7, 2013). An employee at a
business that closed its doors regularly when the streets were flooded said “its nature, and
you can’t do anything about it. It’s the ocean. If a hurricane comes, it will take everything
away. The city can’t do anything about it, we just have to get used to it and if anyone
doesn’t like it they should leave Miami Beach. The only solution is to shut my door”

(April 30, 2013).
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Decision Making

Given the disruptions caused by flooding, the concerns about sea level rise and
doubts about the ability of the City to deal with these problems one might expect people
to be thinking about leaving the area. However very few people I spoke with, particularly
business owners, had considered the possibility of moving. Every business I interviewed
said they had a terrific location and could not imagine relocating. “You couldn’t make up
a location this great,” one store manager told me. When I asked about the possibility of
relocating he said “We might make changes, but Miami Beach would have to be under
water before we’d relocate” (Large Business 2, interview February 5, 2013). Even
businesses that knew about the flooding beforehand still chose their location. A small
business owner told me, “We get high foot traffic and high visibility. It’s a great
location.” When I asked if they had known about the flooding beforehand, would they
still have chosen this location, he said, “Definitely. The rainy season is only six months
and how many times does it really rain that hard and flood? The other businesses around
here are thriving and dealing with it, so we thought we’d be ok. We knew it was the
lowest point on the beach and was susceptible to flooding.” When I asked if he would
consider relocating, he said, “No. Space like this is hard to find on Miami Beach. We’ve
established ourselves and everybody recognizes us and knows where we are. It’s cheaper
to keep it here” (Small Business 6, interview December 14, 2013).

Similarly, a large national chain built a store on leased land even though they
were aware that the parcel experienced flooding. The developer of the project said
accommodating the flooding went into the design of the new store, which was raised as

much as possible while still being ADA compliant. The store replaced an old apartment
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building which had been severely impacted by the flooding, which the new building was
better able to handle. As for concerns about the future, he said

I have not spoken to one person who has based any investment strategy on rising

tides. It’s almost like there’s no real consensus, there sort of a belief that the tides

are rising but there’s no real consensus in the business community about when it’s
going to happen and the effect it’s going to have. So therefore people don’t, they

ignore it. (FIU School of Architecture Symposium, March 14, 2013)

For some, the type of business and business regulations played a role in their
desire to stay put. When I asked the manager of a highly regulated business if he would
consider moving he said no, because the location is great. “It could get worse and I still
wouldn’t move,” he said. “[My business] isn’t like a clothing store, you can’t put them
anywhere.” I said to him, what if I told you the predictions were for two feet of sea level
rise in fifty years would that impact your decisions any? “That’s a lot,” he said, “but what
would that mean?” I said the water would be about two feet higher. “Sometimes it’s that
high now,” he said. “It doesn’t scare me, I can’t move” (Small Business 5, interview
January 16, 2013).

For other businesses the amount of sunk costs involved in establishing the
business means that moving is out of the question. One small business owner told me,
“People ask me, with the flooding why stay? Because getting a business open on the
Beach is a nightmare to consider moving. It took six months to open between the City
and the County, the impact studies, they wanted to study traffic flow, etc. It took $60,000
to open, six months rent with the doors closed” (Small business 7, interview December

19, 2013). Even the prospect of rising costs for dealing with the flooding didn’t change

his mind. When I said that the pumping projects might increases costs for water and
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sewer and asked if that would affect his decision making, and he said “No, I’m pretty
much stuck here. I’ve just got to pay for everything.”

But even the owner who was most concerned about rising sea level told me that
he was sixty years old and didn’t want to move. He came to the U.S. in 1982, to West
Palm Beach and learned the grocery business. In 1989 he had a business on Collins Ave.
and then he rented the space where the market is now, which was empty at the time. He
rented for two years and then bought the building — the owner gave him a good price.
“It’s a great location,” he said, “I’m doing fine, I’'m supporting my family.” But he sees
the flooding getting worse and is frustrated by lack of action from the City. He owns
several businesses and has been trying to sell one for two years, but can’t, he says,
because of the water. I ask if that’s really the reason, and he says, “Yes, if people are
going to buy they do research.” He said, “We don’t mind paying more taxes, but they
need to fix the problem. These properties are my retirement plan. I’'m in my sixties, I’d
like to slow down but I have to support my kids and I don’t want to sell for nothing.” I
tell him that some scientists have predicted for this area two feet by 2060, and he says
yes, that would be under water. I ask if that would change any decisions he makes about
his business, and he says “I don’t know, I don’t think too much about it. This is my home,
I'love it, my kids love it, I have no plans to move. It’s beautiful here, who would want to
leave?” (Small Business 1, interview November 28, 2012).

I found only two businesses who said the flooding might impact their decision
making. One was a restaurant manager who did feel that his business had been impacted
by the flooding, and said that if he had known about the flooding before renting the space

he would still have wanted to rent but would have tried to bargain for reduced rent or a
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relief clause in case they can’t open because of the flooding. The other was a young man
who had just become manager of a business and had already spoken to the owner about
buying it. I asked if the flooding would be a factor in his decision to buy, and he said no,
it’s a good business. Then I referred to a comment he had made earlier about a customer
who had mentioned a newspaper article saying that Miami Beach would be under water
in thirty years, but he said, “I haven’t thought much about it. I’d have to look into it and
think about how much I’d need to invest in order to sell in a few years, or if it would last
longer” (Small Business 4, interview December 3, 2012).

For businesses, location is primarily about the economics of return on investment,
but for residents it is more complicated. The economics are important, but so are quality
of life, particularly ties to the community, being near the water, and being able to get
around without a car. Having easy access to transportation, the supermarket, and work
was important to people across the income spectrum. A low-income woman who had
rented for fifteen years in a building that often experienced flooding said “I love it here,
that’s why I don’t move. It’s so easy because the bus is right there, the supermarket, and
work. The only thing they should do is take care of the traffic, it’s horrible” (Renter 3,
interview February 6, 2013). A middle aged homeowner who had relocated from the
northeast said, “We looked off the beach a lot when we were looking to buy and it just,
we were so spoiled by living on the beach and being able to walk everywhere and having
the water and so, I just didn’t want to go back to commuting lifestyle again. But that said,
I go off the beach to work but still” (Owner 2, interview March 31, 2013). A renter told

me, “I love the location, I love being between Lincoln Rd. and I take the bus a lot too so

114



it’s nice to be a block from Alton. But it’s also sort of a quiet neighborhood, it feels like a
quiet neighborhood and I love being on the water” (Renter 2, interview May 23, 2013).

How economic considerations interplayed with other considerations was different
for renters and homeowners. An elderly woman I interviewed had lived in the
neighborhood since the early 1990’s, and was now disabled and received assistance from
her neighbors and friends who stopped by to visit her every day. “A long time ago it
came in and flooded, a little, not too much. The manager cleaned the water out and came
and helped me because my legs are not too good and I’m alone, so they look after me.
I’ve been here fourteen years, it’s a quiet neighborhood. I like it” (Renter 4, interview
February 7, 2013). But she recognizes that because she has a housing subsidy through the
Section 8 program she has to live “wherever the government sends me. Now prices are
very high, one apartment is $900, I can’t pay it.” In 1993 she recalls, “a one bedroom
just like this was $450.”

A middle-class renter who loved much of what the neighborhood had to offer was
also worried about being priced out of the neighborhood. For that reason she has thought
about buying, but had concerns about sea level rise.

I have really mixed feelings about it, and part of it is because of sea level rise, the

projections are daunting. So I kind of feel like, first of all I feel like I could very

well get priced out of the neighborhood so that would be a smart reason to buy.

But I’'m not one hundred percent sure that I want to stay here long term, I think I

probably will but I’'m not convinced enough. And the problem is that if you buy

and there’s significant sea level rise then your investment won’t be very good. So
yeah that part of it definitely gives me pause. It’s not the only reason I haven’t
bought a place but it’s something I think about when I think about buying a place.

(Renter 2, interview May 23, 2013)

But she also emphasized what she liked about living on Miami Beach and the changes

that had been happening recently in Miami.
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I feel like Miami’s becoming a more interesting place, and that the
neighborhood’s becoming more interesting. With the New World Symphony and
the Wallcast, things like Panther Coffee on the beach, the kinds of things that
people like me like.... I like Miami Beach a lot, I like the City I think it’s a good
city and they do good things with their tax dollars. I love Flamingo Park and the
great pool that I swim in, and stuff like that. So I just think it’s a place that is very

livable for me and I enjoy it, so I definitely think about that and I imagine that if I

don’t buy a place I’ll end up getting priced out... but again, in ten years are the

infrastructure problems going to be so significant that it becomes a much harder

place to live? So it’s definitely a question. (Renter 2, interview May 23, 2013)
But if rent went up too much on Miami Beach, she didn’t feel like there were other
options in the area. “If I got priced out of the neighborhood I probably won’t move off
the beach, I probably wouldn’t live in Miami anymore” (Renter 2, interview May 23,
2013).

Similarly homeowners I interviewed had many things they loved about the
neighborhood but were also concerned with property values as well. The owner of a
condo since the early 2000’s said she wouldn’t move until her teenage daughter finished
high school, but that “flooding definitely impacts how I think about the beach long term.
I don’t want to watch our apartment dissolve, I don’t want it to lose its value and then we
have nothing so you know. In four to five years I can imagine selling it or moving on. I
can live with the flooding now because we’ve done it for so long, it’s just, you know all
indications look like it’s going to get worse” (Owner 2, interview March 31, 2013). But
the high degree of uncertainty makes it impossible to time this decision. Another
homeowner couple who had lived in the same house since the early 1980°s said they had

thought recently about selling, but had no immediate plans to. When I told them that the

SFRCCC was developing an action plan for transportation, infrastructure, and other
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aspects of climate adaptation and had issued projections for two feet of sea level rise by
2060 we had the following exchange:

Homeowner I: Shit. Two feet, I mean that’s terrible in terms of South Beach
we’re at one or two feet above sea level as it is, so if it’s two feet as an average
and then you get these flooding events it’s going to be a mess. Like Venice. Yeah,
we’re trying to get out of here.

Emily: Are you really?

Homeowner 1: Well not trying right now, but we talk about it.

Homeowner 2: We think about it, we have thought about it, especially when the
flooding happens. It does spark conversation around here.

Emily: Would you want to go somewhere else on South Beach or go completely
off the beach or...

Homeowner I: Our savings are tied in this house you know, so we would want to
be able to leave before the real estate value would go down. At a certain point it
will become inevitable and no one’s going to want to buy here because it’s, you
would assume, because you don’t want to buy swamp land. So we joke about
selling the next time it reaches its maximum and before—you’re saying it’s 20607
Emily: That’s what the projection says.

Homeowner I: So that’s in fifty years. Well we won’t be alive.

Homeowner 2: We’ll be long gone.

From there the conversation turned to weighing the pros and cons of their current location
and the uncertainty of trying to decide where they might move.

Homeowner I: It’s not that we want to live in an urban environment but we like to
have access to culture. But a good mix of culture and certain critical mass of
people but at the same time access to nature. So here the nature you have, South
Florida’s beautiful and we have the water and so we can ride our bike to the
beach, so somewhere like that. But I guess it wouldn’t be coastal again. So—
Homeowner 2: If we move we’re not going to move coastal. For sure.
Homeowner 1: Well nothing’s for sure.

Homeowner 2: Pretty much that is part of the conversation.

Homeowner I: Well there are coasts where there are mountains right up on the
coast. If your only concern is sea level rising—but we talk—

At this point I asked why they would want to leave the coast, and the conversation
continued:
Homeowner 2: We feel like, global warming is a real issue. And it’s going to get

worse. And if we do make a move, we’d rather move somewhere where we’re not
really going to have to worry about it.
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Homeowner I: Well that’s not the only thing that global warming will change is
the sea level. It’s hard to anticipate where the weather will be relatively stable and
hurricanes don’t come or, it’s hard to—if it changes, continues to change so
dramatically all bets are off, it’s like very nerve-wracking. It’s like the anxiety of
the unknown, until now was always known. Well if you go to South Florida it’s
going to be warm and humid or if you go to, whatever, and you knew what to
expect there. But now it seems like, at least in my mind, it’s hard to anticipate
what the weather pattern will be somewhere in ten to twenty years. It may not be
at all like what it is now.

Homeowner 2: But | think that’s what I’m really saying is that lately we have real
conversations about global warming and the effects of it and that they’re going to,
that we will feel the effects of it. Or we don’t really know whether we will or not,
but it could. It could escalate and who really knows, you can’t really say with
certainty oh that won’t happen for years because nobody really knows. Is it going
to be years or you already can see climate change. And it’s pretty apparent in the
last couple of years it’s been really apparent. I mean the weather has changed, the
climate here is completely different than it used to be. (Owner 3, interview March
9,2013).

This exchange shows that the value of the investment in property is a great concern for
homeowners, and protecting it is of utmost importance. But there is not yet enough
information available to make an accurate assessment of the risk that sea level rise poses
to that investment, and especially not when weighed against the other considerations such
as quality of life and connection to a community that one likes and a home one has lived
in for decades. At first the amount of projected sea level rise is a shock, but then the 50
year timeframe seems to ameliorate the concern. Still, the magnitude of the uncertainty
quickly enters the conversation, that weather changes are occurring everywhere, and
nowhere seems safe. The discussion ends without a resolution.

Cost of living was on the minds of renters, but for homeowners interestingly it did
not figure very much into our conversations. Insurance was the main complaint, and
everyone said that windstorm insurance had been going up and they were frustrated by

that. But not many had concerns about flood insurance or about other increases in the cost
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of living like property taxes or utilities. One condo owner did say, “Buildings are
helpless,” he says, “it’s bigger than us and there’s not much we can do. It’s going to be
expensive” (Owner 4, interview February 14, 2013). But when I discussed the storm
water plan with one condo owner he was unconcerned about the cost, “I don’t think the
City of Miami Beach is broke by any means. I think there’s plenty of money there to be
used. They’re using it for beautification and all these other extraneous things which are
nice but they’re not important. This is important” (Owner 5, interview January 16, 2013).
When I said that storm water utility fees would likely go up, and perhaps taxes as well
due to the issuance of bonds, he replied, “I know that my taxes really haven’t changed
throughout these years. I pay more or less the same property tax every year that I have
been. There were even a couple years there that we got a rebate, we got like a $200 or
$300 rebate on the taxes. That’s what [ mean, I think the city’s doing ok.” He was more
concerned about the impacts of dealing with construction in the neighborhood than he
was with the cost. This is quite different from the opinion of resident activists on climate
change, who, as [ will show in the next chapter, believe the cost of climate change

adaptation will be one of the most important decision factors for Miami Beach residents.

Conclusion

In this chapter I have described and analyzed the impacts of urban flooding that
Miami Beach is currently experiencing, and how residents and businesses are perceiving,
reacting and adapting to these impacts. The dominant, though not consensus, opinion is
that the flooding has gotten worse in recent years, and this is borne out by an analysis of

water height data which shows that the four years with the most hours of significant
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flooding have occurred over the last six years. Changing water levels makes it difficult to
know which measure to rely on. My work is an attempt to derive a socially significant
measure. 2012 was a particularly bad year, due to Hurricane Sandy and to generally
elevated water levels throughout the year. October and November saw several weeks
straight of flooded streets in low-lying sections of South Beach, prompting residents and
businesses to adjust to disruptions in their lives and businesses, and to create physical
methods to cope with the impact of the flooding, some of which became semi-permanent
or took on a learned character.

However even with the direct experience with increasing flooding, and even
though most believe it is connected with sea level rise, knowledge of climate change and
its potential impacts on Miami Beach was still minimal. Residents and businesses mostly
just “dealt with it,” and were just beginning to incorporate climate change into their
decision making, although it was not clear how to do so. For businesses, particularly
small businesses, relocation is not an option. For some, the cost of moving is prohibitive.
For others, their business is tied to the location, and simply wouldn’t work anywhere else.
For all, the economics at present are that flooding is not nearly costly enough to prompt
consideration of relocation. At present climate change is not a factor in business decision
making, but we can start to see the calculus that will come into play as knowledge of sea
level rise increases. How will sea level rise impact the timeframe for the return on
investment? Will it increase risk to the point where values start to come down? How will
this affect the intergenerational transfer of assets, thus both the retirement security of an

older generation and the level of risk taken on by the younger?
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For homeowners, there is no formula for a “return on investment” but we can start
to see a calculus that weighs cost and risk versus quality of life. Renters may have more
flexibility, but also face rising costs, and those who have lived on Miami Beach a long
time have seen housing costs more than double in fifteen years. As costs of living on the
coast go up, the cost of insurance and the cost of infrastructure upgrades and protection
will increase the cost of living further. However the coast itself, the proximity to the
water, is only one part of Miami Beach’s attractiveness. For many people the ease of
getting around and the community connections are the more important factors.

Vulnerability concerns are different for renters and property owners. Owners are
concerned about the value of their property and losing their investments or savings.
Renters are not facing that loss but still have to deal with increasing costs, and the
development of Miami Beach over the last few decades shows that rising rents are an
important concern for renters, the choice being either to simply spend more on rent, look
for subsidized housing, or leave the area. An important exception is that business owners
who may not own the property nevertheless have significant money invested in
improvements to the property that cannot readily be transferred, and this is especially a
burden for small self-employed businesses. Even if the business could physically be
relocated, for those which tailored their business to serve the customer base in a
particular location relocation would essentially mean starting over.

This ethnography of the early impacts of sea level rise shows that awareness is
starting to grow and people are beginning to connect it with their situation but are not
really sure what they’re factoring in, not really sure what’s changed and what it means.

Although businesses are not thinking about relocating, residents who are attuned to
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information about sea level rise express concern about the future of the area. Even for
those who have lived in the area for a long time and experienced flooding and hurricanes,
the experience of the last several years with increased flooding plus the knowledge that
sea level is rising combines to make them question the future. The people I spoke with
were for the most part not plugged in to local government or planning processes around
climate change, and those who were concerned about sea level rise seemed to feel
isolated, anxious about the uncertainty and unclear about the proper course of action. The
structure of governance and public participation on climate change adaptation is the

subject of my next chapter.
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CHAPTER V — ADAPTATION PLANNING

In the last chapter I focused on impacts and adaptation to sea level rise by
individual households and businesses. I described the physical drivers of flooding in
Miami Beach, the impacts on urban life for residents and businesses, perceptions of the
flooding and the connection with climate change. These data show the un-coordinated
responses which can be seen as coping strategies or as the beginning of autonomous
adaptation. But as impacts have become more apparent and more disruptive, collective
and institutional responses have emerged as well. In this chapter I will focus on the
emergence of collective adaptation in Miami Beach by analyzing a City storm water
infrastructure planning process. By examining the use of accelerated sea level rise
projections in the design and planning process and the responses of resident activists, |
show how different perspectives and values shape emerging adaptation efforts. I argue
these conflicting logics highlight important challenges for an iterative or “adaptive

management” approach to sea level rise in a highly urbanized context.

Adaptation Planning in Miami Beach

While actions of the Compact at the regional level create momentum for climate
change adaptation planning, the work of implementing adaptation projects largely falls to
local governments, the counties and cities. The City of Miami Beach began a storm water
master planning process in 2009 which included projections for accelerated sea level rise,
the first municipality in the region and perhaps the country, to do so. But as this case
study illustrates, climate adaptation planning challenges traditional infrastructure

planning processes in several ways. The strategies needed to protect low-lying coastal
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areas from sea level rise present large costs above and beyond normal capital budgets,
and trigger deeper thinking about the longevity of the investment. The lack of guidance
on adaptation strategies and standards from higher levels of government means coastal
communities are left on their own to deal with long-term planning issues that go beyond
the traditional bounds of city level planning.

These issues became apparent as a group of resident activists emerged to
challenge Miami Beach’s Storm Water Management Master Planning (SWMMP)
process. In this section I explore the nature of the conflict and the different “logics™ held
by stakeholders, by which I mean the different attitudes and beliefs about the nature of
the threat and the best course of action. These conflicting logics reveal some of the major
fault lines in climate adaptation, but are also rooted in locally specific debates. Two main
camps emerged, the City as leader and implementer of the infrastructure plan, and a
group of resident activists with close ties to environmentalism, climate science and local
development politics. The City took a pragmatic, managerial approach based on a
traditional infrastructure planning process but included sea level rise projections as a
proactive step, a sign that climate change is becoming mainstreamed into government
operations. The resident activists however challenged the city’s efforts as inadequate to
deal with the major challenges that sea level rise presents for the City, and took the
process as an opportunity to voice fears and frustrations over the slow pace of action on
climate change and the direction of development in the city in general.

What is unique about this case study is that Miami Beach’s particular context—its
political character, its economic base, its geography and geology—created a situation

where local activists, instead of opposing climate adaptation based on a denial mindset as
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was happening at the time in other parts of the country, called for more and different
action based on the belief that sea level rise will ultimately overwhelm the City within a
relatively short time frame. This presented a challenge not just for traditional
infrastructure planning but also to accepted frameworks and strategies for climate change
adaptation, not only from a technical standpoint but also from the standpoint of providing
the certainty and security expected from a major city. When incremental adaptation meets
its limits, whether they are physical or social, then a transition or transformation is called
for (Kates, Travis and Wilbanks, 2012). Miami Beach is a city on the edge of
transformative change, and it provides a compelling case to study the complex interface
of science and decision making.
Sustainability

Climate change, although it affects multiple sectors of government operations,
tends to fall within the scope of environmental concerns. Like other cities with
environmentally conscious citizens and staff, Miami Beach had a growing interest in
sustainability. In 2007 the City formed an Ad-hoc Green Committee, which in 2009
became the Sustainability Committee—a permanent committee made up of citizen

(13

volunteers who’s “role was to identify and promote policies and practices within the City
to help achieve a sustainable environment” (Analysis of Evaluation and Appraisal Report
2010). Each commissioner appointed a member of the committee, and several of the
members were leaders of local environmental organizations. The committee was chaired
by a sitting commissioner, and it met monthly to review items referred by the

Commission as well as serving as a forum for discussion on other sustainability related

issues brought by citizens. The committee was staffed by the Environmental Resources
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Division of the Public Works Department which had a staff of two plus one intern. The
major staff responsibilities were dealing with water quality issues related to runoff into
Biscayne Bay, and maintaining and restoring the dune system along the beaches.
In 2009 the staff led the Sustainability Committee through the process of creating
a comprehensive Sustainability Plan which included ten program areas: Green Building
and Housing, Solid Waste Management, Water Conservation and Quality, Energy
Conservation, Alternative Transportation, Natural Resources & Ecosystem Management,
Community Outreach and Participation, Green Procurement, Economic Development and
Planning, and Air Quality & Climate Change. The plan was framed as a response to
climate change, as indicated in the introductory paragraph, “Recent research points to
scientific consensus on potential changes to our local environment related to global
climate change,” and elsewhere, “The City of Miami Beach may be especially vulnerable
to some of these changes given its location, elevation, and strong economic and social
ties to a healthy environment” (Sustainability Plan 2011, 2). The plan lists goals and
recommendations linking the reduction of greenhouse gasses with reduced climate
impacts on Miami Beach.
The use of fossil fuel emits GHG’s that contribute to climate change, reduce air
quality and affect the health of residents. Future impacts of climate change, such
as sea-level rise, may affect the health of residents. Future impacts of climate
change, such as sea-level rise, may affect quality of life and property within the
city as well. By reducing GHG emissions where possible, the City of Miami
Beach can meaningfully contribute to local air quality and the avoidance or
reduction of anticipated climate change impacts (21).

It calls for reducing the city’s carbon footprint in order to “decrease the risk or severity of

climate change impacts, such as storm-related flooding, sea-level rise, and frequency of
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extreme weather events such as hurricanes, and extreme temperatures and/or
precipitation” (21).

The plan was unanimously adopted by the Commission in January 2011, making
it official City policy. It doesn’t distinguish between climate “mitigation” and
“adaptation” although most of the initiatives related to climate change would fall under
what would typically be considered “climate mitigation,” that is, efforts to reduce
greenhouse gasses. It lists two initiatives that would typically fall under adaptation, the
SWMMP which was already underway, and a possible future initiative to explore the
Florida Building Code “for adaptivity to sea-level change.” This plan reflects the focus of
the Sustainability Committee, which was working mostly on issues that would fall under
mitigation or environmental quality such as passing a recycling ordinance, establishing an
Energy Economic Zone, and environmental education activities. Although several
committee members attended the public meetings about the SWMMP, it was not an issue
the committee took up or discussed in any detail, and the only time the committee
formally weighed in on storm water issues was to recommend that plans for the
convention center renovation include underground water storage capacity. Thus while the
committee was the officially recognized voice of sustainability for the City, it was not an
active leader on climate change adaptation.

The Boundary Condition

Miami Beach began experiencing the effects of sea level rise earlier than most
other areas of the region, and from 2009 to 2012 undertook a storm water management
master planning process to deal with the increased flooding the City was experiencing.

Sea level rise that had already occurred in the last 80 years had begun to overwhelm the
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1930’s era drainage system and cause water to back up into city streets more frequently
during extreme high tides. In 2009 when Miami Beach began the SWMMP process
climate change was an intensely politicized topic at the national level, but was only
beginning to be discussed at the local level, and very few resources were available to
local governments to assist with climate adaptation planning. Miami Beach thus took a
standard infrastructure planning approach, with the additional step of including
accelerated sea level rise projections. The goal of the new plan was to improve the City’s
ability to deal with flooding, but it was not initially conceived of as a climate change
adaptation project.

The impetus for the new plan came from the gradually increasing flooding events
impacting the city, and from several large flooding events in 2009. Although the City had
not been keeping data on flooding events, the increasingly frequent events had been
noticed by Public Works officials, who are responsible for maintaining the drainage
system. One long-time staff member said,

I’ve been with the city close to 15 years and little by little I’ve seen more flooding

due to high tides rising.... Every year we say it’s getting higher and higher. We

see it because we didn’t see it a couple years ago, like Dade Boulevard, right here

in Miami Beach High School, which is Collins Canal. Right now we’re building a

brand new sea wall. It’s going to be like a sidewalk, bicycle, pedestrian but when

years and years ago [ never used to see Collins Canal, the water coming out into

Dade Boulevard. Now it is, so that tells you something (Administration Official 1,
interview June 5, 2012)

Noticing these gradual but steady changes led the city to take actions to address
high tide flooding in the areas they had observed that were particularly prone to it.
Beginning in 2007 Public Works began to address high tide flooding in low-lying areas

by installing tide-flex valves, or “backflow preventers” onto outfalls. According to City
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Public Works officials these were expensive and not foolproof however, and in some
locations where drain pipes were cracked water flowed into low-lying places on the
streets anyway. The valves could also do nothing to prevent flooding from extremely
heavy rains that coincided with high tides. The existing storm water plan, in place since
1997, was not primarily designed to address flooding at all, let alone high tide flooding. It
had been created as a requirement for a state permit that dealt with eliminating pollutants
from runoff into Biscayne Bay (SWMMP 2011). The plan was based on water quality
standards, flooding potential, City staff rankings, and complaints but was limited in scope
and by 2009 was technologically out of date (SWMMP 2011). In addition to beginning
their own planning, Public Works officials said they had also begun sending pictures of
high tide flooding on Alton Road to the Florida Department of Transportation which had
jurisdiction over the right-of-way, which had some of the worst spots in the city. In 2009
FDOT began planning for drainage improvements on Alton Road, and ultimately settled
on a plan to install 3 pumps under the southern end of the road where flooding was most
frequent and disruptive.

In the year 2009 the City experienced several significant flooding events which
caused officials to propose the development of a new SWMMP to upgrade to the
drainage system. A major storm on June 5, 2009 dumped 9.88” of rain on the city in a
matter of hours, just before high tide, which caused streets to be flooded with 2-3° of
water for several hours until the tide receded. Then in September 2009 the city
experienced unusual high tide flooding in several low-lying locations such as the Alton
Rd. and 10" St. intersection. In a memo from City administration to the Commission

from September 18, 2009, the City administration proposed to the commission that a new
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storm water management study be conducted and a new system designed, which would
use new LiDAR technology and result in a more comprehensive and cohesive plan. The
letter also included mention of sea level rise, stating “sea level rise... may be
exacerbating the effects of seasonal high tides” and cited a talk by University of Miami
geology professor Hal Wanless, one of the most quoted local climate change experts. The
letter indicates that staff was “investigating the feasibility of commissioning a
technical/scientific study that will analyze the impacts of sea level rise from the past
decades and the potential impacts to our City in the future” (Letter to commission on
seasonal flooding, September 18, 2009).

As I have described elsewhere, despite the fact that in 2009 climate change was
an extremely politically charged issue in national politics during this period, at this point
there was not widespread awareness of potential climate change impacts or planning
activities in South Florida. The mention of sea level rise in Miami Beach public
documents aroused no notice or comment from the public. I found no hint of criticism of
the SWMP from a climate-skeptic point of view either in public forums, media
references, or any of the interviews I conducted with city leaders. The fact that this was
around the same time as other localities in the country were experiencing backlash for
incorporating sea level rise projections into coastal planning (Rawlins 2012) made the
lack of opposition in Miami Beach somewhat surprising. One official I interviewed
attributed the lack of opposition to the generally liberal political environment of Miami
Beach, and to rational economic thinking. “Miami Beach isn’t your typical place in South
Florida, it’s a little more progressive, a little more forward looking. I’d heard, I don’t

know if this number is true or not, there’s like $23 billion in private property here in
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Miami Beach. And I think if you’re a property owner $200 million is a lot of money to
spend on storm water but if you’re thinking I’ve got $23 billion of assets to protect, $200

»7 (Administration Official 5, interview October 18,

million’s a good insurance policy
2012).

The decision to include sea level rise projections that were above historical trends
in the SWMMP originated with engineers in the Public Works department who were
responsible for overseeing the planning process, were aware of sea level rise and believed
that including projections was a rational and responsible action. In an interview a Public
Works official stated that they had made the decision to include sea level rise projections
in the plan because “we knew that if we’re going to be spending $100 million or
whatever the number is on infrastructure, that infrastructure can’t be obsolete a decade
later. So we recognized that sea levels are rising, and so we wanted to incorporate that
into our planning” Administration Official 5, interview October 18, 2012). An elected
official offered a similar view, that given the large investment using realistic projections
was necessary. In the elected official’s political calculus, “the alternative, which is you
guys blew $200 million, was worse” than potential opposition from climate deniers
(Elected Official 1, interview October 1, 2012).

But the City was entering new territory and had to develop methods for dealing
with several kinds of uncertainty, which opened room for controversy. The first problem

was how to determine the actual numbers for sea level rise to be used in the storm water

modeling. The difficulty was due to the uncertainty in the projections of sea level rise that

” This does not mean that everyone on Miami Beach believed that sea level rise was happening, as |
described in the previous chapter. But since climate change denial is associated with right-wing views (Pew
Research Center for People and the Press 2013), lack of organized conservative political presence in Miami
Beach likely explains why no opposition camp appeared.
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were available and the lack of actionable guidance available from higher levels of
government. According to the SWMMP (2012) the engineering firm that the City hired to
do the modeling and write the storm water management master plan used the U.S.
Environmental Protection Agency Storm Water Management Model for hydrologic and
hydraulic modeling for planning Miami Beach’s drainage system. Since storm water from
Miami Beach drains into Biscayne Bay, the storm water planning model takes into
account the height of the Bay (ocean height) in order to determine what drainage capacity
is needed to move water out of the city during a rain storm. Normally the model would
use the one-year tidal stillwater elevation, which is a number derived from the local
FEMA Flood Insurance Study. However when the engineering firm calculated this
number for Miami Beach it turned out to be too low, being below the initial water level
and according to the report “results in flooding at the initiation of the SWMM
simulation” (2-40). So a different method of determining the boundary condition had to
be used, and the City wanted one that took sea level rise into account. A second
engineering firm was subcontracted as a consultant to look at ocean height data and sea
level rise projections. At a meeting with the U.S. Geological Survey and representatives
from the IPCC it was decided to use the Army Corps of Engineers (ACE) guidance on
sea level rise projections, shown below in Figure 20, which provided curves for low,
intermediate, and high projections of sea level rise (SWMMP 2011).

But selecting a starting point for the curves, i.e. the current ocean height, proved
difficult. The consultant produced a report reviewing ocean height data from NOAA but
did not recommend the use of the official NOAA datum, according to a Public Works

official, because it was too low. The NOAA datums are standardized to eliminate

132



periodic trends in sea level, and to provide a common reference throughout the United
States. The NOAA official Mean High Water (MHW) datum is based on averaged data
over the previous “epoch” from 1983 to 2001. As seen in the chart below, which is from
a public presentation of the SWMMP report, this datum for the Virginia Key tide station,
the closest one to Miami Beach, is lower than the annual averages for all but four of the
most recent thirteen years. As noted in Chapter 4 accounting for such small variations is
extremely complex and NOAA officials acknowledge that it is possible that sea level has
risen since the period on which the datum is based (Ehret 2013). But no guidelines were
available for a different estimation method of arriving at the current “true” Mean High
Water for a given locality. So the City selected 0.29 as a starting point, which was the
MHW for 2009 and the fourth highest of the annual averages for the last fourteen years
for which annual data is available (SWMMP Public Presentation, August 17, 2012).
Using the intermediate ACE curve an additional 0.38 is added to account for sea level
rise over the twenty year life of the plan, to arrive at a final number of 0.67° NAVD. This
was the number ultimately used as the boundary condition in the model (Resolution

Adopting 2011 Citywide Storm Water Master Plan, October 24, 2012).
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Figure 20: Historic and Projected Mean High Water Levels at Virginia Key, Chart from
Miami Beach SWMMP Public Presentation, August 17, 2012
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This figure was arrived at only after some debate, both public and internal, and
this chart represents a revision from the first draft of the SWMMP for which the
engineering firm had used 0.50° NAVD as a boundary condition (Draft SWMMP report
2011). The 0.50’ number had been selected because it “conservatively approximates the
tidal boundary condition elevation used by FDOT” in their Alton Road project, which
was 0.45° NAVD (Draft SWMMP report 2011, 2-40). A group of resident activists,
initially several men who were concerned about rising sea levels and wanted the City to
be more proactive about addressing climate change, had gotten involved in the SWMMP
process and expressed concern that the boundary condition used was too low to deal with
the high tide flooding that Miami Beach was experiencing (Resident Activist 2, interview
October 3, 2012). They asked for meetings with City officials, sent emails to the City
Manager, and spoke at committee hearings on the plan, prompting the City to hold a
public meeting at which the above chart was presented explaining the selection of the
boundary condition used for the model.

It is notable that at the same time as denial of climate change seemed to hold sway
in most parts of the country, Miami Beach’s decision prompted action from the opposite
end of the spectrum, from those who believed the city wasn’t doing enough and should
use higher projections. City officials confirmed that they had not received complaints
about the inclusion of sea level rise in the plan. Said one, “Surprisingly nobody has said
what are you doing including sea level rise. The opposition we’ve had, I wouldn’t even
say it’s opposition, it’s a technical disagreement on not even so much the rate of sea level
rise but the starting point, what elevation is the high tide right now” (Administration

Official 5, October 18, 2012). As I argue though, the disagreement was more than
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technical, but a signal of opposing views on how the City should approach climate
change adaptation.

The resident activists considered the 0.67° number an improvement over 0.50” but
still too low. They pointed out that the consultant who performed the analysis of tidal
data recommended “a minimum MHW level of 0.36’” (SWMMP Appendix H 2011),
which would have given the curve a higher starting point. They also objected to the use
of MHW, which was in accordance with Florida Department of Transportation drainage
standards, instead of Mean Higher High Water (MHHW) as recommended by the Miami-
Dade Climate Change Task Force. MHHW incorporates the highest tides and so is a
slightly higher figure than MHW, by 0.06’ to be exact. Even after the plan was finally
approved by the commission in November 2012, one of the resident activists wrote in an
email to the mayor, acting city manager and commissioners, that 0.67° was too
conservative, noting that in 2012 the city had seen a significant number of high tide
flooding events well above 0.67° and stating that “the storm water master plan was out of
date the day it was approved” (Resident Activist email, March 2013).

The group of resident activists who were challenging the SWMMP had been
involved with City government for many years, serving on various committees and
participating in civic forums. Several had backgrounds in science, engineering,
environmentalism or natural resources advocacy. They communicated with local
scientists who were working on climate change and had versed themselves in studies on
climate change and sea level rise. They were attuned to the more extreme predictions and
believed that “sea level is coming, faster than you think,” as one told me in an interview

(Resident Activist 2, interview October 3, 2012). Another told me he had “never been
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skeptical” about climate change because he had noticed the rise in tides in Miami Beach
over the years, and had involved with environmental causes for many years. He was very
pessimistic about the political will to deal with the problem, both nationally and locally.
“All these guys that are in congress made this problem, like I made this problem, we’re
the old guys. Our consumption and our growth, you had to have six percent growth per
year, new clothes, new cars every year, made that... and God forbid if they’re going to
change anything” (Resident Activist 3, interview October 5, 2012). But he also believed
it was possible to tackle the problem with major action, on a scale which he compared
with the scale of the Manhattan project. He saw his activism as prodding the City
government, residents and businesses to have a greater sense of urgency about climate
change in order to get to meaningful large scale action both on mitigation and adaptation.
The resident activists were not necessarily unified on how they thought the City
should deal with climate change, but they agreed on criticisms of the storm water plan:
the boundary condition was too low, the projections were too low, and the time frame
was too short. They pointed out that the City’s original proposal for the SWMMP was to
plan for fifty years, but the timeline in the report was shortened to twenty years for the
drainage system, although it kept the planning horizon for raising seawalls at fifty years.
These objections to the plan came to a head of sorts at a public meeting I attended in
August 2012 at City Hall, at which the two engineering consultant firms and the South
Florida Water Management District presented the plan and answered questions from the
public. The meeting was held at 10:00 a.m. in City Hall and had about forty attendees,
including members of the press. The presenters explained the data on tides and sea level

rise, the Level of Service (LOS) the plan would achieve, and the Tiered Best
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Management Practice Treatment Train Approach to strategies for dealing with storm
water. The Treatment Train consisted of interventions ranging from lower intensity and
lower cost, such as swales and backflow preventers, to high intensity high cost
interventions like pumping and outfall upgrades. The consultants explained that this
scaled approach made the plan flexible and would support allow for later upgrading if
needed to increase capacity. During the question and answer period one of the resident
activists stood up and said “I don’t buy it.” He said the City was presenting a rosy
scenario that was weak and glossed over the reality of the situation. He asked if the
design would be different if they looked at a longer time frame, and didn’t they want to
design for the life of a mortgage which was thirty years? He said citizens needed
information to take into account when deciding the location of their homes and buildings.
“Tell us the cost,” he said. The City’s response was that the program would be the same
at twenty or thirty years, and twenty years is the City’s Capital Improvement Projects
time frame. The major difference with a thirty year time frame, they said, would be
additional pumping which could be accommodated within the present approach if needed
at a later time.

The City ultimately addressed some of the concerns raised by resident activists,
however, for example by including an additional cost estimate for the highest sea level
rise curve (a boundary condition of 0.87”). The additional cost was $10 million on top of
the $196 million plan (SWMMP Public Presentation, August 17, 2012). But they
downplayed the importance of the specific number chosen for the boundary condition,
and emphasized the flexibility and adaptability of the plan. They maintained that even

with higher projections or a longer time frame the basic strategy would remain the same,
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but as sea levels rose it was likely that larger pumps would be needed, and they would
have to run more frequently. As one of the Public Works engineers put it in an interview,

We’ve been trying to emphasize that but it kind of gets lost in people saying well
you didn’t choose this number right or that number right. The importance is the
system needs to be flexible. When we design pump stations we need to be sure the
structure that we’re putting them in is big enough so that later if we do have to go
out and put in bigger pumps they’ll fit. That’s the type of thing we’re looking at
doing. Even if we’re right and 0.67’ is the number in 20 years, it’s not going to be
but if we are, it still is going to keep rising 21 years from now, 22 years from now
it’s going to be different, and so we are going to have to have a flexible system
that’s going to have to adapt to a higher level at some point. So we need to make
sure we design what goes in the ground now it has that flexibility. (Administration
Official 5, interview May 28, 2013)

Public Works did not see the boundary condition as the determining factor in the
success of the plan. From the engineer’s perspective a model is just a model, and actual
conditions vary.

We’re designing for a five-year one-day storm. And that’s six inches over 24

hours. I mean, how often do you have an exact, five-year storm. And so it’s just,

there are all sorts of parameters which kind of guide you to a certain pipe size or
designing your system in a certain way, but you just kind of have to remember
they are just guidelines. Particularly when we go to pump systems, there are so

many losses through valves, through the pump itself, through the piping, that a

couple inches just gets lost in the background. So it’s not that big a deal. What

you really need to do is design a flexible system. (Administration Official 5,
interview May 28, 2013).

In addition the City emphasized that tidal data would be monitored and the science would
be reevaluated in three years to determine if the plan needed to be changed (SWMMP
Public Presentation, August 17, 2012). In the end, the plan was approved by the
commission in December 2012 with the 20 year time horizon and the 0.67° boundary
condition (Resolution Adopting 2011 Citywide Storm Water Master Plan, October 24,

2012).
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The conflict over the SWMMP centered on a set of numbers, but it could not be
resolved because the numbers had different characters and different meanings to the City
engineers and to the resident activists. The seeming precision of the numbers that were at
issue, the 0.29, 0.36 and 0.67, was misleading, implying a level of certainty that could
never exist, sea level rise or no. The engineers in the City understood that although
modeling presents itself as exact, using numbers and calculations that are as precise as
humans and current technology can make them, the results are only approximations of a
reality too complex to be fully knowable. Uncertainty is already a challenge, and with the
added uncertainty of future sea level rise, the best solution the engineers could offer was
a plan that was flexible, vigilant, and adaptive.

But to the resident activists, the numbers were signals of the seriousness with
which the City approached the issue of climate change. Most already shared a distrust of
the City government for various reasons, including its handling of past infrastructure
projects, its perceived preference for large scale development, and the refusal of elected
officials, especially the mayor, to publicly acknowledge that climate change was real.
They interpreted the decision to user a lower number as meaning that the City was
downplaying the potential impacts of sea level rise and refusing to consider longer term
strategies. They believed the reason for this was that the City did not want to be upfront
about the likely costs of adaptation. As one of the resident activists put it, “They should
use the most scientific information possible, the latest information possible. And the
recommendation in there is pretty close to what they should be using for the initial. But
the whole report is done to minimize any expenditures that would be needed” (Resident

Activist 2, interview October 3, 2012).
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Despite this belief held by the resident activists however, cost never appeared as
an explicit factor in the City’s decision making. The engineering firm had in fact
prepared an estimate of the cost-savings that the plan would bring from avoided flood
damage®, approximately $4.5 million annually, in order to respond to potential concerns
about cost. But these figures were not mentioned at any of the meetings or discussed
more than in passing in any memos. When I asked a Public Works official about the
estimates he said, “It wasn’t really talked about that much. We thought it was important
to show that you do nothing and there’s still a cost, but most people know that already.
They know you have to do something, so we didn’t need to bring it up much”
(Administration Official 5, interview October 18, 2012). As for the cost of the plan itself,
the City did finally ask the engineering firm to estimate the additional cost for the higher
sea level rise projection, and it turned out to be only a fraction of the cost of the entire
plan - $10 million.

Still, city leaders did recognize that engineering is expensive, and from their
perspective planning in phases was appropriate for conserving resources. As one
explained in an interview,

As an elected official and as a resident, one of the things we’re always trying to

balance are the needs and the costs. And you know it’s kind of like buying

insurance. That’s what we’re doing here. We’re insuring the survivability of the

City and that we’re not going to drown and that the buildings aren’t going to be

under water. And those that aren’t on waterfront don’t end up with waterfront

property eventually. It’s like, you could become insurance rich and house poor.

You could buy so much insurance whether it’s long term care, life insurance,

health insurance, that you don’t have any money to live. So you can’t insurance

every last nickel.... Once you sell bonds, if we were to say well let’s sell $400

million of bonds, people are going to be paying those bonds off. And maybe we
didn’t need it, or maybe we didn’t need it for 50 years from now. So those that are

¥ Using the Federal Emergency Management Agency’s Hazus model for estimating potential losses from
disasters.
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here for the next 50 years why should we saddle them with something that may
not be needed? So I think it makes sense to do it in stages, as long as the plan, and
I’m being assured that the plan is flexible, and if we under or over-estimated our
capabilities we can change.” (Elected Official 1, interview October 1, 2012)

He went on to say,

I think the plan that is being put forth is a good one. So I think we are amongst the
first cities to actually be planning dollars and capital dollars to address the
situation, others are trying to pooh-pooh that it’s not going to happen, just kick the
can down the road, we’re actually confronting it, and dealing with it in a head on
manner and a reasonable manner. (Elected Official 1, interview October 1, 2012)

But the estimations of the cost, the increased estimate for the higher 20-year
scenario and the potential savings from avoided damage weren’t convincing to the
resident activists. One stated in an interview,

We are paying bonding. It’s going to come back to me on my taxes. I don’t know
if I want to do that. It’s already very expensive to live here. It’s very expensive,
this is the most expensive place to live. I don’t know if I want to spend another 20
or 30% to live here because we flood when it rains. If you’re going to spend this
kind of money in my view you should look at it for 50 years and build the system,
tell people what it’s going to cost them. This is what it’s going to cost you in
assessments, water bills, this and that, it’s going to cost this much to run these
pumps all year, or whenever we have to, it won’t start in the beginning but maybe
25 years out we might have to run them 60 days a year, 80 days a year to keep us
dry. High tides and new moons and who knows. And start looking at a cohesive
plan here..... And then you try to say, to keep our quality of life we can go this far
down the road and then we don’t go any farther but you need to give people
parameters, you need to give them an end point where you won’t keep sucking
them dry. If you want to live here this is what you’re going to have to do to get
the next 50 years out of this. But after that there’s no guarantees. And you really
need to level with them. (Resident Activist 3, interview October 5, 2012)

For him, the perception that the City was minimizing the costs of the SWMMP meant
that they were not informing the public about the individual, long-term costs of upgrading
infrastructure to fight rising sea level. Not providing this information was withholding
information that would be important for individual decision making, and had the effect of

discouraging participation in the planning by not providing information that would help
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people to see the impacts on their lives. Another resident activist also expressed a desire
for longer term thinking.

I believe the City has taken the approach of twenty years based on the logic that
most systems have a life span that is independent of sea level rise. My personal
thought is that if we were a society that is determined to be proactive in its
approach to mitigating the impacts of sea level rise and we had a cultural bias to
working with a common goal on this issue of national importance, we'd be able to
take the approach of projecting out further than that. (Business Leader 2,
interview August 8, 2013)

These statements show a desire to go beyond storm water infrastructure planning
to climate change adaptation planning, and beyond an incremental to a long-term
approach However there was not agreement among the resident activists about what a
long term approach would look like, and few articulated a vision for the future of the city
beyond the next couple decades. One who did proposed a plan that would require
relocation and provide assistance in the event of a major disaster.

Well my feeling on this, and socially this would probably fly like a lead balloon,
but it’s the way it has to be. When your house gets knocked down, the insurance
money that you would have been paid to get it back is not rebuild but to move
somewhere else. So essentially you’re paying not into an insurance premium to
fix your house but a premium to buy another house somewhere else in a less
stressed area and you won’t be allowed to rebuild. Period. You’re done. Whether
it’s a hotel like the Fountainbleu that gets knocked down, you cannot rebuild it,
and if this house gets knocked down I won’t be able to rebuild it. But I will have
paid all these years into a fund, which is my insurance, you’re not going to pay it
back to me for repairs you’re going to actually give me enough money so I can go
to Tennessee or North Florida and buy another house out of the area. (Resident
Activist 3, interview October 5, 2012)

Recognizing that a mandatory relocation plan would not be popular, he nevertheless felt
that given the trajectory of sea level rise, relocation was something that should be

seriously discussed. Others did not go so far as to question the future viability of the City,
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but said they simply wanted greater recognition of sea level rise and for the City to be
more proactive.

These resident activists were the loudest resident voices in the debate, and their
voices are important because they highlight many of the very challenging issues the City
faces and illuminate challenges for adaptation planning. However I interviewed other
resident activists as well who were involved in environmental causes or other local
brands of activism, and who were concerned with climate change but not outspoken
critics of the SWMMP. They had a hard time seeing the way forward. One talked about
the issue of historic buildings, a very powerful interest in Miami Beach, noting that

[they were built] when sea level was lower and there was no flood insurance.

Historic buildings in flood plains are exempt which is good for preservation but

bad for sea level rise.... it’s an issue because of the physical and economic threat.

The City could easily become Venice — it’s a tourist destination threatened by

flooding. We don’t have the options they do because we’re not in a bay,

surrounding by dykes isn’t an option, it would damage tourism. It’s a fairly
intractable problem. (Resident Activist 6, interview February 1, 2013)

To the City officials I spoke with, sea level rise was a new challenge, significant
but not insurmountable, and the path to adaptation was largely technical - engineering
and beach renourishment. In the field of climate change adaptation these fall under
“protection” or hardening of infrastructure and assets, as opposed to two other strategies:
“accommodation” which is making room for periodic flooding, or “retreat/relocation”
which is moving assets out of threatened zones (Few, Brown and Tompkins 2007). The
“protection” approach is preferred by the City for two reasons. The major one is that
since Miami Beach is already densely built out it has no flexible space for
accommodation strategies, or empty space to relocate assets. As one City official put it,

the
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problem here is that we don’t really have any build out space.... We are limited in

land and we really can’t do this build out, we’re going to have to put increased

pump stations on the western quarters of our city, and perhaps as we do
reconstruction build holding facilities under ground so that we can hold the water

until we’re able to pump it back out to sea. (Elected Official 2, interview March 5,

2013)

The Public Works Director also explained this in a presentation Miami Beach’s SWMMP
at the SFRCCC annual summit. He began by describing Miami Beach’s residential
density and its place as the economic engine of Miami-Dade County as the context for his
work as an engineer, saying, “We’re built out, so where could we relocate?” (SFRCCC
4™ Annual Climate Leadership Summit 2012). Essentially, Miami Beach has nowhere to
go and still be Miami Beach.

As for the other adaptation strategy, beach renourishment, the wide sandy beach
that is the heart of that economic engine is the product of a 1970’s Army Corps of
Engineers project to create a dune system on the beach, which at the time was non-
existent. Before urbanization the island had a few sandy beaches but they were narrow.
Since the 1970’s periodic beach renourishment has brought in sand lost to erosion or
relocated sand that gradually washed from one place to another. As the Public Works
Director stated at the SFRCCC summit, “That renourishment was adaptation and it’s
important to maintain that. We’re building beach walks between the beach and hotels and
redoing the dunes at the same time. Sometimes the hotels don’t like it but we’re making
progress” (SFRCCC 4™ Annual Climate Leadership Summit 2012). The beach and the
dunes serve to protect the island from hurricane storm surge, and are an important sea

turtle nesting habitat. The City recently began partnering with non-profit organizations

on restoration of the dune system, which will remove invasive plant species and restore
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native vegetation, reducing erosion and improving the habitat. Dune restoration was
listed in the Sustainability Plan as an adaptation strategy, an example of a long-
established coastal protection strategy being re-framed as sea level rise adaptation
(Sustainability Plan 2011).

Another reason that officials looked to engineering solutions for protection was to
buy time. Given the uncertainty of the projections, they felt it was pragmatic to make
infrastructure improvements now in the short term, and then see how the situation
evolved. One City official told me he was interested in exploring underground water
storage, a flood protection method wherein storm water is held in underground tanks until
it can be pumped out to sea, as an option to “provide enough relief for another 50 years.”
Another former official told me,

You can’t run around suggesting that we’re all going to be under water in the next

50 years. If that’s true, there’s nothing we can do about it. If however it’s more

gradual, then yeah, sea walls need to be enhanced, and our dune structures need to

be enforced, and instead of gravity we’re going to need to use some injection and
pumps. Bigger pipes, more pumps, that’s not the end of the world. We can do

that. (Administration Official 7, interview February 22, 2013)

This reflects one of the many different perspectives on the timing of sea level rise, and
what that timing means. To the City officials, it is worth it to invest in engineering if it
can feasibly be constructed to last at least fifty years. It’s a matter of cost and will. He

went on to explain,

To me it’s a matter of dollars and cents. There is a solution, it’s a willingness to

implement the solution, an engineering solution, and the cost of it. We’ve got to

raise the sea walls, and that’s easy, it costs money but it’s easy to do. And you’ve
got to expand your outfalls, and you got to figure out how you’re going to create
retention wells, those are all easy solutions it’s just a matter of cost. But the

economics are there now. The threat to the economy is so great that you have to
do this. So I don’t worry, smart people, business people will see that you got to do
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it. It’s an investment in the infrastructure. So I’m not worried about that.
(Administration Official 7, interview February 22, 2013)

The City also recognized the limits of infrastructure planning, and heard the calls
for a more comprehensive approach to climate change, but they felt this would require
more assistance from other levels of government. The mayor, responding at the public
meeting to the criticisms from resident activists, said that this was a storm water plan not
a climate adaptation plan, and that climate adaptation needed a holistic approach that
included the county. “It’s not fair to put all these questions just on Miami Beach, we have
to come up with a holistic plan,” she said, “We are really looking to the county because
we want to move together. Miami Beach shouldn’t go out on a limb and do its own thing,
we want to really work and follow the lead of the county. This is a start for us to continue
to look at this” (SWMMP Public Presentation 2012). There was also recognition of the
need for eventual federal help, as one official expressed in an interview,

I would hope that the 4 counties would get behind an effort to lobby for state and

federal dollars to address this because whatever we do it’s not going to be cheap,

nor permanent. It’s going to be an on-going process that you fund it as you go,
with whatever adaptations are necessary along the way. It won’t be cheap. Even
as you’ve seen the county itself was talking about not so much for sea rise but
even just the changing out of the sewage lines and everything we’re talking about

a billion dollars, all of a sudden it went from like I think a couple years ago they

were talking $3 billion and now they’re talking $12 billion, and they’re probably

off with that. So hopefully we can find some federal support. But you know
what’s interesting, just to show you nationally, we have a national flood policy,
but yet we can’t get states and governors and senators and congressman to agree
to have some kind of national hurricane insurance. They say hey that’s your

problem. (Elected Official 1, interview October 1, 2012)

To public officials the costs were large but were not only due to sea level rise but to

existing challenges of aging infrastructure. They expected to look for federal help, but
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understood the current national politics complicated that. In the current neoliberal era of
retrenchment and devolution (Streek 2013), federal support is by no means guaranteed.
Though the work of implementation of adaptation actions falls to local levels and
Miami Beach is moving to deal with flooding and sea level rise through its storm water
plan, City leaders have consistently stated that dealing with climate change is not just a
City problem. Partly this is due to the existing structure of jurisdictions and the need to
coordinate between the County and the City especially over transportation, water, and
environmental resources. Partly it is also due to the extra capacity and resources needed
to deal with climate change, as referred to in the City engineer’s statement above and to
the eagerness of the City to receive assistance from federal agencies, foundations,
universities, and others with expertise and resources. But it was partly also about taking
cover on potentially contentious issues. As one county level official stated,
it’s a politically charged issue, you’re talking about investments, long term
investments.... they’re talking about we’re going to need more pumps, so you’re
talking about spending a lot of money on something that we don’t know exactly
what’s going to happen. We’re saying ok based on the information we have now
we think this is going to happen we think that is going to happen, and it’s hard to
make very expensive decisions, and politically charged decisions on speculation.
So I totally understand where the mayor’s coming from, and it makes sense. And
that’s, it’s important, I think it’s great that the mayor has made that connection,
that statement, and it’s important that we’re all moving together with the same

goal as opposed to cross purposes. (Governance Official 6, interview August 31,
2012)

Miami Beach has developed relationships with the SFRCCC and Miami-Dade
County on climate change and sustainability and sought opportunities to work together
with these different levels of governance also for resource and knowledge sharing. The
Environmental Resources division has developed relationships with County’s

Sustainability Office, seeking to use the County’s Green Business Certificate to offer
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incentives to Miami Beach businesses and collaborating on a grant proposal on climate
resilience. Miami Beach became the second municipal representative on the Compact
steering committee, officially representing Miami-Dade municipalities, and has studied
the SFRCCC recommendations to determine to which recommendations apply to the
City, and which are already in place and which could be considered for
adoption/implementation.

This City’s desire for this sort of cooperation may be indicative of a shift in
municipal-county relationships, which traditionally have been characterized by resistance
by municipalities to County control. As a County level official put it,

Municipalities incorporated because they want to be independent, they want to be

able to do their own thing, within reason obviously they have to follow certain

guidelines. So there’s always that kind of well, we don’t want the county to tell us
what to do because we’re doing our own thing and we’re self-sufficient and we

don’t need the county because we’re doing our own thing. (Governance Official
6, August 31, 2012)

But as another County official stated,
One of the things that got brought up by the mayor of Miami Beach was they felt
that regional transportation networks didn’t consider MB often enough, that they
were overlooked, and that may be a disadvantage where if you’re a little bit
separate then you don’t get included sometimes..... So the fact that Miami Beach
is now sitting on the compact staff steering committee they may suddenly have a
voice in the region that they never would have had without the Compact.
(Governance Official 7, interview June 24, 2013)

Quality of Life vs. Economic Development
But the resident activists suspected that the City had a bias against discussing

climate impacts because of fears about the potential economic impacts. When I asked one

resident activist what he thought about the mayor’s statement that the City should look at

climate adaptation planning in a holistic way, he said,
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But I don’t think that she really wants that, because she said that her greatest
responsibility is protecting the economic viability of this city. She said that she
said we have to have hotels, we have to have the beaches, we have to have the
convention center for the betterment of the people. Cause it brings jobs and this
and that. Well I don’t agree with that (Resident Activist 3, interview October 5,
2012).

What this comment belies is one of the main fault lines of Miami Beach politics,
development versus neighborhoods. Since the mid-1990’s when the economy really
started to pick up and major development was happening, there had been conflict
between developers who want to build hotels, entertainment venues and luxury condo
towers, and residents who want smaller scale development, less traffic and less noise.
Although development has continued at a rapid pace, residents have organized to have a
strong voice in City Hall as well, for example in 1997 winning a campaign to pass a
charter amendment requiring popular approval in order to increase the size of
development projects beyond the current zoning (Posner 2009).

Some of the resident activists criticizing the SWMMP were very active as
representatives of neighborhoods and generally took the stance of fighting back against
what they perceived as incursions from hotels, noisy sidewalk cafés, and large scale
development that would increase traffic. At the time when the SWMMP process was
under way, the development debate was focused on the convention center, which was
universally recognized as in need of upgrading. But there was a debate over whether to
maintain the relatively small scale of the center or to conduct a major overhaul which
would provide facilities for larger conventions and include retail and entertainment, as a
“city center” type of project. The City Commission appeared to be in favor of the latter,

having stipulated the inclusion of a hotel in the project, and having selected two
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development teams with world-renowned architects as finalists (Veiga and Viglucci
2013). The resident activists regarded the City as favoring large-scale development,
which would be at risk from sea level rise in a matter of decades anyway. As one said in
an interview,
Are we going to build out the convention center and put a hotel there, put three
parking lots back on the other parking lots, put retail underneath them.... I mean
it’s going to take 10 years to build this stuff out, by the time they get done with it
then we’re really in deep trouble and its life expectancy will only be 20 years. |
mean you want to spend a few billion dollars to do that? I like Miami Beach the

way it is now, I don’t want to live in more construction. (Resident Activist 3,
interview October 5, 2012)

This is an expression of the intense skepticism towards more development and the fear
that development would increase cost of living and make for a poorer quality of life.
This skepticism contributed to fears that the City was preventing debate over climate
change for fear of the impact on economic development.

But City leaders, along with business leaders, generally saw development
differently. Political leaders had long argued that development and tourism are necessary
to bring in taxes that fund services and upgraded infrastructure. As one official explained
In an interview,

Tourism pays a good portion of the residential expense. The budget is sixty

percent from non ad-valorem taxes. So, you’re getting a sixty percent discount on

your tax bill, but you have to put up with the tourists. And so finding that balance,
and getting people to realize that there should be a balance, that it’s not all or
nothing, and you know the night clubs can’t just run freely, and the residents can’t

expect them to close at midnight, then figuring out how to find that solution, is
always the issue (Administration Official 7, interview February 22, 2012).

He applied this specifically to the convention center, saying, “it’s not about keeping up
with the Jones’s it’s about what do we need over the next twenty years.... a convention

center hotel, and connectivity to all of our assets, and taking that land and redeveloping it
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so that it repositions Miami Beach as a new destination again” (Administration Official 7,
interview February 22, 2012). But getting such large scale plans implemented wasn’t
straightforward. A 2010 plan was rejected by the City Commission because of its scale,
and a 2013 plan was similarly scrapped in part due to resident opposition.’

Business leaders also generally thought that development was necessary for the
City, and so resident activists generally assumed that business interests like the Chamber
of Commerce would be opposed to bringing attention to climate change impacts on
Miami Beach, but in fact the opposite proved to be true. One resident activist stated,
“well the Chamber of Commerce is going to deny all of this. They’re the biggest climate
deniers” (Resident Activist 3, interview October 5, 2013). But the Miami Beach Chamber
of Commerce had a sustainability committee and had several members who paid close
attention to climate change issues, who were also concerned that not enough action was
happening and that businesses needed to get more involved. In June 2013 the Chamber
hosted a panel discussion on sea level rise, called “High Tide on South Beach: What
Every Business Leader, Citizen, and Government Official needs to know about how
Rising Tides and Storm Water will reshape Miami Beach.” The speakers included,
among others, representatives from the South Florida Water Management District, John
Englander author of “High Tide on Main Street: Rising Sea Level and the Coming
Coastal Crisis,” and a representative from the Dutch consulate. One business leader I

interviewed said he felt the City needed to be more proactive about planning for sea level

® Partly due to the support of resident activists who opposed the convention center plan, incumbent City
Commissioners who had supported the plan were defeated in the 2013 elections, and the new commission
send the project back to the drawing board.
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rise to maintain a favorable situation for investment, and that contrary to scaring real
estate investors away, planning would reduce risk and give the City time to adapt.

Your community will embrace the fact that you’re forward thinking.... There are
things that you can do that will add positive economic reinforcement. Like if you
say, we’re taking these precautions because we want to keep land values high, we
want to keep insurance rates low, this is why we’re doing it and we’re starting
now so that in 25 years we’re not faced with a situation where we can’t do
anything. (Administration Official 7, interview February 22, 2012)

He argued that development was needed to bring in money to pay for infrastructure
upgrades to deal with sea level rise.

If you don’t have the money in the community coffers you can’t do these
improvements.... you also have to understand where’s the money going to come
from. If you keep advocating that, like on West Avenue there’s a proposal that the
commission’s going to vote on that no more hotels on West Ave. Ok, well that
might sound good for traffic purposes, and noise purposes but what about the
money that you need? Hotels generate a lot of tax revenue for a community. So
now if you don’t have the tax revenue for the community you’re going to have to
raise it from the residents. (Administration Official 7, interview February 22,
2012)

But despite the willingness and even urgency of some business leaders to address sea
level rise, they noted that most businesses and developers were not concerned and that
investment was pouring in to Miami Beach. As one stated in 2012,
Right now Miami Beach has got to be the about the hottest city in the world from
an investment standpoint. There is money coming in, not just the monies coming
in, money that wants to come into this city that can’t find a place to park it, is
staggering. From all parts of the world, Wall St. has woken up and really
discovered Miami Beach. Some of the bigger high profile projects I’ve been

reading about now, the Crown Hotel... this is foreign money and lots of it. (FIU
School of Architecture Symposium 2013)

But he pointed out that climate change and sea level rise would eventually increase
development costs, if the cost of insurance rose, or if construction became more

expensive due to stronger building codes.
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I’'m sure that eventually the cities especially Miami Beach will have to amend
their building code in order to deal with this at least in the interim and when that
does that’s going to drive construction costs up which right now on the beach are
quite high, and of course you can’t keep generating income something has to give
and the values of the property will have to come down to compensate for that.
(FIU School of Architecture Symposium 2013)

He also explained that rising risk would lead to reduced value.

At some point somebody, some analyst is going to say, you know what — you’ve
got to look at this because, in twenty-five years when we finish paying this off, is
Miami Beach going to be under water or... is there going to be a big assessment
like they’ve done in other coastal places over the years? As the risks get higher
the rate gets higher. And rate and value are in inverse proportion. At some point,
the rate is going to factor into some long term and it’s going to have a decreasing
effect on the value. I don’t know when. (FIU School of Architecture Symposium
2013)

The politics of development vs. neighborhoods took an unusual turn in the
November 2013 elections. A prominent business figure who had not previously been
involved in City politics was elected with the support of resident activists who opposed
the large-scale convention center plan (Del Vecchio 2013). Phillip Levine and two
commission candidates, widely perceived to be running as a “slate,” defeated three
incumbent commissioners, including Michael Gongora who had initiated the
Sustainability Committee. Election campaign fliers from the “slate” criticized the scale
and handling of the convention center project, promised to end corruption and fix the
City’s flooding problems. Two months after the election the mayor created a “blue-
ribbon panel” on flooding and appointed a prominent realtor, a University of Miami
engineer, and an outspoken critic of the storm water plan. After three public hearings the
panel recommended that the boundary condition for the plan be increased to 2.7 feet

NAVD “based on peak historical tidal values” (Resolution C7K February 12, 2014), and
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the cost of the new plan would be $400 million, likely paid for in part through fee

increases (Veiga 2014).

Conclusion

In such a contested situation as climate change, with all its uncertainty and
complexity, understanding the differing “logics” held by different groups involved in the
emerging governance networks of climate adaptation is key to understanding how the
process is unfolding and what it may portend. As I have shown, there are areas of
convergence and divergence in the different logics. The City’s approach is largely a
“protection” approach, given that there is little flexible space for accommodation or
relocation of assets. Their approach has evolved from traditional infrastructure planning
methods by using sea level rise projections together with a widely used storm water
management modeling system. The results are framed as meeting current needs and being
flexible enough to accommodate future needs as sea level rises. The City doesn’t view
the situation as a crisis but as something that can be managed with periodic monitoring
and assessment. This represents a “mainstreaming” approach to climate change
adaptation, which incorporates adaptations into existing structures and processes, and an
“adaptive management” decision making framework that uses an iterative approach to
dealing with environmental changes and planning for climate impacts.

Business interests also believe that a protection approach is the way the city
should go, and think the City should be more proactive about directly addressing sea
level rise across a wider range of areas such as planning and building codes. Instead of

fearing growing awareness of climate change, as many suspected, they argue that having
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a proactive plan will signal confidence to the insurance market and lead to a stable
climate for investors which will bring in needed money for the expensive infrastructure
needs. They argue for a balance between development interests and neighborhood
interests and fear that resident activists do not fully understand the consequences of the
restrictions of development that they advocate for based on quality of life or historic
preservation concerns.

The resident activists however do not have confidence in the City’s leadership on
climate change or the adaptive management approach. They believe that it will lead to
higher cost of living and that the City should be upfront about this with the public. They
argue that the City’s plans should be based on “the best science available” which to them
would mean much higher projections than the ones currently in use. Those who believe
that protection efforts are ultimately futile would rather that the City emphasize quality of
life than further development.

Miami Beach is on the front lines of a larger region that is grappling with these
questions, and the City believes that they should not have sole responsibility for dealing
with sea level rise, that it should be addressed regionally and that policy guidance should
come from higher levels of government. However the experience of the City with this
SWMMP, their first effort at adaptation and one of the first in the region and in the
country, reveals many challenges and difficult questions about the fitness of a

“mainstreaming” approach in this unique context.

155



CHAPTER VI - CONCLUSION

To conclude I want to return to the question of South Florida’s vulnerability to
climate change. I have examined how the physical dimensions and human dimensions of
climate change adaptation interact at multiple scales, from the household to the regional
scale. I have taken Miami Beach as a case-study because it is one of the first
municipalities in the region to be dealing with sea level rise impacts, and the first to
implement adaptation actions directly in response to those impacts. I present this
dissertation as an ethnography of the onset of sea level rise on Miami Beach that explores
the factors that produce vulnerability to climate change.

While approaches to vulnerability vary among researchers and practitioners, I am
writing mostly from a “human security” perspective, principally concerned with what
makes people vulnerable, particularly those who are already socially vulnerable. I draw
on several strains of literature concerned with vulnerability as related to human-
environment interactions. I draw on the sociology of disasters, which has demonstrated
that those who are economically disadvantaged, have physical limitations, or are
otherwise socially or politically marginalized, suffer greater impacts from disasters. I also
draw on the framework of political ecology which holds that the vulnerability of
communities to their environment is determined as much or more by political and
economic structures as natural causes. Relatedly, I consider environmental justice, which
is concerned with the greater exposure of low-income and minority communities to
environmental hazards and the processes that lead to this spatial injustice. Although in
my case study location is not the main factor in the exposure of vulnerable groups to

climate impacts, spatiality does and will matter as climate adaptation goes forward and
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decisions are made about where to invest in infrastructure, where to make land use
changes, who will pay the costs and who will receive the benefits of these actions. As
adaptation planning signals which locations are viable and which are not, the
consequences for people who have invested and built lives in neighborhoods are
potentially significant and not unlike the impacts of a decision to locate a toxic waste
dump in a certain neighborhood, thereby negatively impacting property values and
quality of life.

Climate adaptation decisions are one way in which vulnerability is produced, and
understanding those decisions is part of the larger understanding of vulnerability as
produced by “conditions that are created and maintained through a series of historical
relationships that interact across spatial scales” as Dooling and Simon (2012, 5) articulate
it, speaking to a wide field of vulnerability research. By seeing vulnerability not as a
static state either in context, location, or outcome but as dynamic, then efforts to
understand and assess vulnerability must take a wide variety of factors and processes into
account and seek to understand their interactions in a particular context, and consider
how they may evolve over time. Vulnerability isn’t just about location, or lack of
protection from hazards, or an immutable condition, but about the ever-changing
contexts, processes, and multiple stressors that create and perpetuate disadvantage. With
respect to climate change, that disadvantage increases harm from environmental impacts
or their second-order socio-economic impacts.

To shed light on how vulnerability to climate change is produced in South Florida
I have collected empirical research on the drivers and impacts of urban flooding in the

early stages of sea level rise and explored where they interact with current socio-
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economic conditions and trends. I have also documented the response to this flooding and
the beginnings of climate adaptation planning at the regional and local scale, in order to
draw conclusions about the different and conflicting logics at work and to expose gaps in
adaptation planning theory and practice that contribute to vulnerability.

In this final chapter I will summarize my findings and draw conclusions about
how people are potentially vulnerable to climate change in South Florida. I will reveal
how South Florida’s context is unique but shows important gaps in our knowledge of
climate change adaptation. The reason I want to do this is because it is important in a
practical sense for adaptation planning and because there are some rich theoretical

contributions about vulnerability and adaptation.

Findings

1. Urban flooding is disruptive for residents and businesses. The established theories of
vulnerability to environmental hazards, such as the sociology of disasters and
environmental justice, tell us that those who are already socially vulnerable are more
likely to suffer from environmental impacts. Certainly this is true on Miami Beach as
well, where disruptions of routines or work cause greater hardship for those with
fewer resources. Small businesses that lose customers when streets are flooded are
concerned about the loss of revenue, particularly when they face multiple stresses
from competition. Residents who can’t get to school lose time due to flooding, and
elderly or disabled residents are endangered attempting to navigate flooded streets.

2. Residents and businesses are finding ways to deal with flooding but not making major

changes — yet. Some residents and business owners/managers I interviewed were
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beginning to take steps to adapt their property such as constructing walkways over
flooded sidewalks, but most were coping on the spot. Although everyone
acknowledged the disruption, only a few expressed strong emotion about it and none
indicated that it had influenced their decision making or future plans. The flooding
was attributed to a variety of causes including human caused climate change,
improper development on the island, problems with the drainage system, and that
flooding is simply a fact of life on a barrier island. A few were beginning to think
about how sea level rise might impact their future plans, but none were making
immediate changes. Businesses in particular stated unequivocally that they would
stay as long as they had customers. Smaller businesses with large sunk costs felt
particularly tied to their current locations.

Infrastructure planners and managers face challenges incorporating even small
amounts of sea level rise into existing models in low-grade areas. The City has
created a plan to improve storm water infrastructure to deal with the flooding. The
plan incorporates projections for accelerated sea level rise, and provides flexibility for
further infrastructure upgrades should they be necessary. The plan is based on a
widely used storm water management modeling system, but incorporating sea level
rise estimates proved challenging and provoked controversy. Miami Beach has very
low elevation and a “flat” grade, which means that a difference of a matter of inches
in ocean height makes a large difference in the extent of urban flooding due to high
tides or storm surge, as I have shown. Sea level rise has made such flooding events
more common and more problematic, and the NOAA datums currently in use for

predicting and measuring tide levels are not fine-tuned enough for reliable use by
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infrastructure planners working in this type of environment. The lack of an accepted
alternative method of estimating the boundary condition opens room for controversy.
Given the uncertainty about the current boundary condition and future sea level rise,
the City has adopted an “adaptive” approach that provides for flexibility and includes
monitoring and periodic re-assessment to ensure the desired Level of Service.

Rising cost of living is a concern for homeowners and renters. The SWMMP is a 20
year plan that will cost approximately $400 million, financed by bonds and increases
in storm water utility fees. This will undoubtedly contribute to increased costs for
residents through fees or taxes but exactly how much is unclear. However the cost of
living has been rising on Miami Beach due to other factors, especially rising property
values and insurance increases. This is a concern for renters, both middle-income and
low-income who may be priced out of the area, as well as homeowners who face
rising insurance costs.

There is tension between iterative adaptation and long-term planning under a scenario of
rapid change. The iterative process addresses uncertainty by incorporating new
information and adjusting strategies as needed. However it is not clear whether, if change
occurs rapidly, the process could be speeded up to gather data, assess options, and make
new decisions enough in advance of increased impacts to avoid major disruption.
Mainstreaming sea level rise projections into existing infrastructure planning was a
logical first step for the City of Miami Beach for dealing with the increased flooding
due to the onset of accelerated sea level rise. The City added adaptive elements to the
strategy such as monitoring and flexibility in order to deal with future increased impacts.

But this does not represent, nor was it intended to, a comprehensive climate change
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6.

adaptation strategy. Flooding is the major climate change impact that Miami Beach
faces, and adaptation will likely center around flood control for some time to come.
The approach to flood control that the City outlined is adaptive, with the ability to
accommodate future higher levels of impacts, but the adaption is conceived as
quantitative, meaning more, of the same approach - pumping. It does not indicate
when a qualitatively different or transformational approach might be called for, such
as relocation. But this makes long term planning difficult, as residents pointed out,
not knowing how much costs would go up, or whether property values would be
stable. In addition to the uncertainty about impacts this creates uncertainty about how
they’ll be dealt with, which severely complicates decision making for households and
businesses.

An iterative adaptation framework does not adequately deal with the temporal
dimension of decision making. In the iterative approach to climate adaptation favored
in much of the literature (NRC 2010), the impacts of climate change are assumed to
be slow enough that data can be gathered and decisions can be made and
implemented with time to adjust. Felgenhauer and Webster (2012), who argue that
investments can be made in adaptation stock and then adjusted later depending on the
progression of change, state “All but the longest-lived investments in adaptation will
have useful lifespans that are shorter than the several decades required for mitigation
to take effect. Over this long timeframe then, a role for adaptation is as a series of
repeated investments whose value is not in reducing the demand for mitigation but
rather in increasing the strategy’s longevity until the benefits of near-term mitigation

are realized” (1558). But given the accelerating impacts this may not be the case for
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Miami Beach. If the current predictions come true and sea level rises by two feet in
50 years, or more, 28% of the city island will be below sea level (Harlem,
unpublished). Although there may be engineering solutions that can protect against
this amount of sea level, all indications are that sea level will continue to rise which
means that eventually a qualitatively different approach will be needed. Pursuing an
incremental engineering centered approach encourages further development, which is
path dependent and cannot easily and quickly be shifted when data begins to indicate
the system is in imminent danger of being overwhelmed and a transformation is
called for. The challenge is to anticipate this transformation point with enough time in
advance to implement changes that minimize harm and disruption. The recommended
adaptation decision making models do not offer adequately guidance on the temporal
dimensions of the decision process.

Climate adaptation cannot fully be dealt with locally. Conventional wisdom has been
that mitigation is global but adaptation is local, given the endless variety of different
local contexts. While it is true that there is no one-size-fits-all solution, the case of
Miami Beach shows that adaptation cannot just be the burden of a single
municipality. This is true in several senses. For one, many crucial public services
such as water and sewer, transportation, emergency management and environmental
resources management, are all the shared responsibility of Miami Beach and the
County. For another, Miami Beach’s economy is fully integrated with the region and
it is the main economic engine of the entire region. Much of its workforce lives
elsewhere, and its property values are a huge part of the county’s tax base. What

affects Miami Beach affects the region. And in an even larger sense, Miami Beach is
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part of a global real estate market with its own logic and drivers. The forces that drive
development in Miami Beach, which provide funding for and strongly influence the
course of adaptation, cannot be fully controlled locally. As scholars have previously
noted, “inaction at higher levels of collective action effectively transfers
responsibility for adaptive responses to lower levels of collective action or to
individual actor such as firms or households, with attendant consequences for the
range of available alternatives and burden sharing” (Adger et al. 2006, 7). The ability
to develop alternatives is also limited by state and federal policy such as on taxes. In
Florida local governments only source of revenue is property taxes, since they do not
have the power to levy sales tax, income tax, or other taxes that would bring in funds
without encouraging dependency on development (Alm, Buschman and Sjoquist

2012).

Logics

As I have argued climate change has a growing governance network in South Florida,

made up of scientists, activists, government officials, businesses, and residents. These

sectors are involved in transdiciplinary processes of crafting action and policy changes

based on science and the mandate of government. The different “logics” of groups in the

governance network illuminate the challenges of embarking on adaptation planning with

its inherent uncertainty, different values, and competing interests. Analyzing these logics

allows us to better understand the processes that are driving socio-ecological change and

how vulnerability may be produced.

Government

163



The logic of local government is practicality, taking care of problems. In my
interviews with local government staff and officials, they often emphasized this. One told
me,

My approach has always been much more practical, and yes it’s a 50-100 year
problem, but what can we do in this next 5 years? And there are things that are
happening today, there’s flooding happening today all the time even more. The
days are getting hotter. All these things are happening. So what can we do now in
your realm, in your 4 year election cycle, or in your job as a planner? What can
we do to start to make these changes? That’s been my approach. (Governance
Leader 4, interview August 14, 2012)

Local government officials believed their job was to get the work of adaptation started,
and to do the work that’s possible now, and fulfills their responsibility to manage the

sectors within their purview. A Miami Beach official expressed,

So I think we are amongst the first cities to actually be planning dollars and
capital dollars to address the situation, others are trying to pooh-pooh that it’s not
going to happen, just kick the can down the road, we’re actually confronting it,
and dealing with it in a head on manner and a reasonable manner. (Elected
Official 2, March 5, 2013)

This practical, incremental approach is also at the heart of the Regional Climate Action
Plan, the most comprehensive effort to deal with adaptation to date. The plan states,

The overall objective was and remains to integrate climate adaptation and
mitigation into existing decision-making systems and to develop a plan that can
be implemented through existing local and regional agencies, processes and
organizations. It is in that spirit that this plan provides the common integrated
framework for a stronger and more resilient Southeast Florida starting today and
for tomorrow. (SFRCCC 2012, vi)

This statement reflects the mainstreaming and incremental approaches, which I have
argued cause frustration for residents and businesses because it does not provide for long-

term planning that takes account of the potential need for qualitatively different or
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transformative approaches, particularly on an accelerated time scale. Mainstreaming is a
logical first step for adaptation, but different decision making frameworks need to be
sought.

Business

As I showed in Chapter 5, business interests were pressing the City of Miami
Beach to create an adaptation plan that would demonstrate that the City is aware of the
challenges and taking action to minimize loss. They argued that such a plan would
reassure investors and insurance companies, and provide more certainty and stability
necessary for businesses to operate. The logic of businesses is return on investment, and
risk is inherently part of that calculation. Business leaders who recognized that climate
change would eventually mean increased risk did not indicate they foresee a “crash” but a
gradual increasing of costs as construction and insurance expenses rise. For a business
then, adaptation means understanding the increased risk and adjusting plans accordingly,
but as long as there is sufficient revenue stream there is incentive to stay. Although this is
true for large and small businesses, the adjustment is much more difficult for small,
proprietor owned businesses. For business owners who have sunk substantial costs into
setting up their business relocating is cost-prohibitive, and many are financially
vulnerable where they are because they do not have flood insurance due to the high cost.
They have little choice but to absorb the lost revenue caused by the flooding, and in
extreme cases this leads to frustration and feeling trapped.

Residents

The logic of residents is quality of life and their personal investments. Residential

property owners face similar problems as businesses of increasing costs and risk to their
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investment, with one major difference — they do not have a revenue stream that can
absorb losses. Residential property owners only get a return when they sell the property,
and so increased risk means loss, period. The impossibility of judging what risk sea level
rise presents for this investment means that residential property owners in areas of high
risk have little protection against loss under the current system of residential property
ownership. Property insurance pays (in the best case) for destruction due to disasters, but
it does not pay for loss of value over time, whether rapidly or gradually. For most middle
class residents the investment in property is such a substantial part of the household
finances that its loss would be catastrophic, and this is a major source of vulnerability for
these households in Miami Beach.

In the absence of sufficient information for judging risk, residential property
owners prioritize other concerns such as quality of life, family needs, and community
connections. To some, they appear to be making a non-rational choice to ignore the risk
from climate change. This is likely true for some, but for others it could be interpreted as
a different calculation of Return On Investment, one that takes into account quality of life
and other factors. Despite the difficulty of monetizing these factors, there is no doubt they
play a part in the decision calculus, perhaps balanced against the household’s tolerance
for risk.

For renters, the return on investment is the flip side of quality of life, and they are
monetized in rent. But renters also face opportunity costs of deciding to remain a renter in
a location because of unknown risk to the investment in property, whereas all other things
being equal such an investment would make sense. Over time this could add up to

financial disadvantage, which in the adaptation literature translates to reduced adaptive
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capacity and therefore greater vulnerability. Renters and homeowners therefore are both
vulnerable due to lack of ability to assess risk of climate impacts, but for different
reasons.
Cities

These logics of businesses, residents, and local governments are all based on the
core logic of cities, which is growth (Logan and Molotch 1987). Businesses expect
revenue growth, property owners expect a return when they sell and residents expect
improving quality of life. Local government functions are at heart about supporting and
protecting these processes through planning and regulation. In order to do that they must
balance sometimes competing interests in order to raise the revenue to support these
functions. This is why the logical first step of climate adaptation is to mainstream
adaptation into existing functions, and then take an incremental approach to planning.
This is also why the question of transformative adaptation is so difficult. Miami Beach is
having a difficult time developing a long-term plan and looking at transformative
solutions because it fears interfering with the city’s economy as it is currently structured.
But in fact, trying to maintain the status quo is putting people at risk. Private property
ownership means that risk is individualized and detached from the original risk-taking
decisions made to develop Miami Beach a century ago by the state which sold the land,
the developers who improved it, and the citizens who settled there and built the city. The
risk has been passed down through sales of property to the present day, based on the
assumption implicit in all land sales - that the land will continue to exist and its
approximate present use will continue to be viable. If that ceases to be the case, who

bears responsibility for those losses?
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Vulnerability and Adaptation

Miami Beach’s, and South Florida’s, vulnerability to climate change is thus the
result of a century’s worth of decisions made at multiple scales. People are vulnerable to
the physical impacts of flooding and storms, and to the socio-economic impacts of
decisions made to adapt to environmental changes, decisions which raise costs, promote
continued development in exposed areas, and do not adequately involve the public in
decision making and knowledge sharing. These impacts are greater on groups with less
adaptive capacity such as lower income, less mobile residents. This study captures the
very beginnings of these impacts and as yet considerations of justice are largely missing
from adaptation planning, but incorporating justice considerations could point the way to
transformative solutions. A transformative approach will mean rethinking the goals of
adaptation and finding new ways to think about the problem. As I have noted a full
solution is not possible through local decision making alone, but below I will offer two
possible ways of rethinking this problem in South Florida.

First, coastal cities threatened by sea level rise could redefine “growth.” Since the
1970’s some economists have been working on alternative models of growth,
incorporating things like sustainability and quality of life (Soderbaum 1994). Currently
Miami Beach’s, and South Florida’s, primary economic drivers are tourism and real
estate, and these are primary drivers of decision making and tax spending. If cities
redefined sustainability as a top priority, they may be able to continue to generate
revenue from tourism that is sustainability oriented, and they could continue to attract
residents and businesses interested in a different quality of life. Cities around the world

are already experimenting with this, such as Madrid which recently announced the entire
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downtown would become a pedestrian zone (O’Sullivan 2013). As interest in urban
living resurges in the U.S. cities like Miami Beach with good “bones” for a pedestrian
lifestyle. Miami Beach is already one of the top cities in the U.S. for biking and walking
to work according to Census figure (Eisenhauer 2013) are becoming increasingly
attractive. The interest in urban living has undertones of sustainability, with research
showing that cities use less energy per capita (Glaeser 2011). If a more environmentally
concerned urban population will support adaptation solutions that work through natural
processes, such as the protection offered by mangroves and sand dunes, Miami Beach
may be able to reconfigure its land area in a way that offers more longevity.

The other way that Miami Beach and South Florida could rethink the growth logic
of cities is to place human security at the center of the city’s purpose. Instead of
designing adaptation to protect the built environment, adaptation would first focus on
human needs. As Edward Glaeser argued in Triumph of the City (2011), poverty in cities
is not necessarily a bad thing. People move to cities because there are opportunities, and
it should be the job of cities to help people access them. This is certainly true of Miami,
which has drawn enormous numbers of immigrants from Latin America over the last five
decades, both wealthy and poor. They are still coming, because Miami is /ess risky in
many ways than where they have come from, and the threat of climate impacts will not
change that. If adaptation planning put human security at the center of efforts, different
answers would emerge, ones that may be less costly than major engineering, and that in
fact are already available. This has been observed by researchers particularly in
development contexts, but has not been as widely discussed in industrialized, “first

world” contexts.
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The reality, of course, is that adaptation is already mainstreamed. The roof over
your head, complex reinsurance contracts for disasters or, indeed, every other
institution, technology and policy that helps people to live safely and prosperously
in the face of climatic variability, change and uncertainty are mainstream. The
challenge is to move more of humanity into this mainstream. (Pielke et al. 2007)

I would argue that this is precisely Miami’s major opportunity for climate change
adaptation, that even in the face of rising seas, it can improve the lives of people who
seek refuge here by placing human security at the center of efforts to reduce socio-
ecological vulnerability.

Scholars have noted that “questions of justice and democracy are inescapable
even if policy objectives are guided by science” (Beckman and Page 2008). Despite the
prominent role that science plays in climate change policy, adaptation planning is still a
political process, at least proactive adaptation. This means that vulnerabilities, how they
manifest and how they are produced, must be paid attention to. Scholars working on
vulnerability to climate change from a human security perspective have argued that
individuals and communities must “have the options necessary to end, mitigate or adapt
to risks to their human, environmental, and social rights and have the capacity and
freedom to exercise those options” (O’Brien et al. 2007, 77). The voices of the most
vulnerable, the elderly, poor, working class, and politically marginalized groups, are
rarely heard in adaptation planning, and so a golden opportunity is at risk of being lost —
the opportunity that comprehensive adaptation planning harbors to reduce vulnerability in
important ways, by providing better housing options, health care, emergency services and
assistance with increased costs. South Florida’s unique climate challenges and socio-

ecological context mean that decision making on climate adaptation will always be
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uncertain. But adaptation decisions based on principles of reducing social vulnerability is

the true “no-regrets” strategy.
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DATA SOURCES

Interviews

Miami Beach Residents

Owner 1. Interview by author. Notes. January 18, 2013.

Owner 2. Interview by author. Digital recording. March 31, 2013.

Owner 3. Interview by author. Digital recording. March 9, 2013.

Owner 4. Interview by author. Digital recording. February 14, 2013.

Owner 5. Interview by author. Digital recording. March 14, 2013.

Renter 1. Interview by author. Digital recording. May 2, 2013.

Renter 2. Interview by author. Digital recording. May 23, 2013.

Renter 3. Interview by author. Notes. February 6, 2013.

Renter 4. Interview by author. Notes. February 7, 2013.

Renter 5. Interview by author. Digital recording. May 2, 2013.

Miami Beach Businesses

Small business 1. Interview by author. Notes. November 28, 2012.

Small business 2. Interview by author. Digital recording. November 28, 2012.
Small business 3. Interview by author. Digital recording. November 30, 2012.
Small business 4. Interview by author. Digital recording. December 3, 2012.
Small business 5. Interview by author. Notes. January 16, 2013.

Small business 6. Interview by author. Notes. December 14, 2013.

Small business 7. Interview by author. Notes. December 19, 2013.

Large business 1. Interview by author. Digital recording. December 4, 2012.

Large business 2. Interview by author. Notes. February 5, 2013.
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Miami Beach Resident Activists

Resident activist 1. Interview by author. Digital recording. September 19, 2012.
Resident activist 2. Interview by author. Digital recording. October 3, 2012.
Resident activist 3. Interview by author. Digital recording. October 5, 2012.
Resident activist 4. Interview by author. Digital recording. November 21, 2012.
Resident activist 5. Interview by author. Digital recording. December 4, 2012.
Resident activist 6. Interview by author. Notes. February 1, 2013.

Miami Beach Business Leaders

Business leader 1. Interview by author. Digital recording. April 3, 2013.

Business leader 2. Interview by author. Digital recording. August 8, 2013.

Miami Beach Officials

Administration Official 1. Interview by author. Digital recording. June 5, 2012.
Administration Official 2. Interview by author. Digital recording. August 28, 2012.
Administration Official 3. Interview by author. Digital recording. October 2, 2012.
Administration Official 4. Interview by author. Digital recording. October 12, 2012.
Administration Official 5. Interview by author. Digital recording. October 18, 2012.
Administration Official 6. Interview by author. Digital recording. November 30, 2012.
Administration Official 7. Interview by author. Digital recording. February 22, 2013.
Administration Official 8. Interview by author. Digital recording. July 9, 2013.
Elected Official 1. Interview by author. Digital recording. October 1, 2012.

Elected Official 2. Interview by author. Digital recording. March 5, 2013.

Other Local and Regional Governance Network Leaders

Governance Leader 1. Interview by author. Digital recording. June 11, 2012.
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Governance Leader 2. Interview by author. Digital recording. July, 3 2012.
Governance Leader 3. Interview by author. Digital recording. August 13, 2012.
Governance Leader 4. Interview by author. Digital recording. August 14, 2012.
Governance Leader 5. Interview by author. Digital recording. August 24, 2012.
Governance Leader 6. Interview by author. Digital recording. August 31, 2012.
Governance Leader 7. Interview by author. Digital recording. June 24, 2013.

Governance Leader 8. Interview by author. Digital recording. July 17, 2013.

Meetings

State and Regional Conferences and Workshops
National Environmental Journalists conference, Miami, October 19-23, 2011

Florida State University System Climate Change Task Force workshop, Gainesville, FL,
November 14-15, 2011

SFRCCC 3" annual Climate Leadership Summit, Key Largo, FL, December 7-8, 2011
CLEO Anniversary Celebration, Pinecrest, FL, December 1, 2012

SFRCCC 4" annual Climate Leadership Summit, Jupiter, FL, December 6-7, 2012
University of Miami/CLEO Climate Communicators training, spring 2012

Florida Atlantic University Sea level rise conference, June 21, 2012

Good Government Initiative, “Is Miami the next Atlantis?” Miami, October 9, 2012
Urban Land Institute, “Can Southeast Florida Stay Afloat Despite the Changing Climate?
How Sea Level Rise is Already Altering Our Built Environment,” Miami, FL, January 8§,
2013

National Climate Assessment regional town hall, Tampa, FL, February 19, 2013

South Florida Climate Action Partners workshop, Boca Raton, FL, March 2, 2013

FIU School of Architecture Symposium, Miami Beach, March 14, 2013
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Florida Sea Grant Adaptive Planning Workshop, Davie, FL, April 19, 2013
Miami Chamber of Commerce climate change forum, April 28, 2013
Seven50 Opening Summit, Delray Beach, FL, June 27, 2012

Seven 50 Miami-Dade County Workgroup, Miami, FL, November 15, 2012

Seven50 Second Summit, Miami, FL, January 23, 2013

Seven50 Third Summit: The Future in Focus, West Palm Beach, FL, June 11, 2013

City of Miami Beach Government Meetings

SWMMP Public Meeting, August 17, 2012

County Commission meeting, November 14, 2012

County Commission meeting, January 16, 2013

Land Use Committee Meeting, January 23, 2013

Sustainable and Authentic Conference Organizational meeting, January 29, 2013
Convention center public meeting, January 29, 2013

Sustainability Committee Meeting, February 11, 2013

SFWMD Public Meeting, February 25, 2013

Sustainability Committee Meeting, March 12, 2013

FDOT Alton Rd. meeting, March 21, 2013

Sustainability Committee Meeting, April 16, 2013

Sustainable and Authentic Conference organizational meeting, April 18, 2013
Resilient Miami Beach: A Dialogue with the Dutch, September 18, 2013

Miami Beach Community Meetings

Tuesday Morning Breakfast Club, emergency management, August 14, 2012
Tuesday Morning Breakfast Club, Dan Kipnis and Dwight Kraii, August 7, 2012

Flamingo Park Neighborhood Association, September 5, 2012
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CLEO press event, October

Tuesday Morning Breakfast Club, Commissioner Ed Tobin
16th Street meeting, October 13, 2012

Flamingo Park Neighborhood Association, October 28, 2012
Collins Canal Centennial, November 3, 2012

Flamingo Park Neighborhood Association, November 12, 2012
West Avenue Neighborhood Association, November 27, 2012
Tuesday Morning Breakfast Club, Convention Center, November 27, 2012
West Avenue Neighborhood Association, November 28, 2012
Flamingo Park Neighborhood Association, December 3, 2012
West Avenue Neighborhood Association, December 11, 2012
West Avenue Neighborhood Association, January 15, 2013
Flamingo Park Neighborhood Association, February 4, 2013

Flamingo Park Neighborhood Association, March 4, 2013

Documents Reviewed

State and Regional Documents

SFRCCC Agreement, January 20, 2010

FL Dept. of Community Affairs, Adaptation Action Areas white paper, 2011
U.S. Environmental Protection Agency, “Saving Florida” brochure, March 2002
SFRCCC 1* Annual Climate Leadership Summit agenda, October 2009
Broward Climate Action Plan, May 2010

SFRCCC Draft Climate Action Plan, February 2011

Seven50, Draft Subsidiarity Report, May 20 2013

188



Miami-Dade County Documents

CCTF Second Report and Initial Recommendations, April 2008
CCATF meeting minutes, 2009-2010

County Manager memo on climate change, September 2009
EAR townhall comments, August 2009

Green Jobs Pledge, 2009

ICLEI local vs. federal action, October 2009

EAR reports, 2010

Greenprint, 2010

ICLEI case study, 2010

ICLEI vulnerability assessment training, 2010

MDCCTF Annual Report and Supplemental Recommendations, April 2010
NOAA workshop, 2010

CCTF web page, Accessed August 28, 2011

Department of Environmental Resources, Climate Change Task Force website, accessed
August 28, 2011.

Comprehensive Development Master Plan amendments, 2013
MDC RCAP approval, 2013

RCAP resolution, January 2013

State and federal legislative agenda, January 2013

Miami Beach Government Documents

Comprehensive Development Master Plan agreement, June 9, 2010
Miami Beach magazine flooding article, September 2009

Letter to Commission seasonal flooding, September 18, 2009

Miami Beach Economic Indicators, 2010
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Economic development assistance, 2010

Analysis of 2010 Evaluation and Appraisal Report, 2010

FDOT elevations 10th & Alton, 2011

Draft SWMMP report, 2011

SWMMP Appendix H, 2011

Sustainability Plan, 2011

Miami Beach magazine Flood hazard information, 2012

Miami Beach magazine Hurricane Guide, 2012

National Flood Insurance Program Manual, 2012

Miami Beach Magazine Beaches awards. Spring 2012

Miami Beach Magazine EcoZone award, Spring 2012

Miami Beach Magazine Excellence survey results, Summer 2012
Miami Beach Magazine Recycling law, Summer 2012

Miami Beach Magazine Hurricane season, Summer 2012

Miami Beach Magazine Sunset Harbour garage, Summer 2012
Climate change resolution, June 22, 2012

Letter to Commission Alton Rd, June 2012

Letter to Commission Community Rating System Class Increse, July 13, 2012
Finance committee agenda, July 25, 2012

Letter to Commission SWMMP and sea level rise, August 14, 2012
SWMMP Public Presentation, August 17, 2012

Finance committee agenda, August 22, 2012

Miami Beach Magazine SWMP article, Fall 2012

Resolution Adopting 2011 Citywide Storm Water Master Plan, October 24, 2012
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Letter to Commission Miami Beach biking to work, November 2012
SWMP resolution, November 14, 2012

Commission Meeting Discussion Item, sea level rise, November 14, 2012
Letter to Commission Miami Beach United and residential uses, December 2012
Capital budget 2012-2013

Convention center LEED, 2013

Letter to Commission, Convention center, January 2013

Commission meeting, Netherlands engineers, January 2013

Land Use Committee meeting sea level rise report, February 2013

Land Use Committee Special Meeting on sidewalk cafes, February 2013
Commission meeting mayor’s climate action pledge, February 4, 2013
Netherlands engineers presentation to commission, February 6, 2013
Energy Economic Development Zone ordinance, March 21, 2013
Commissioner Weithorn email, November 17, 2013

Resolution C7K, February 12, 2014

Flood hazard brochure, n.d.

Miami Beach Community Documents

Flamingo Park Neighborhood Association, Capital Improvement Program
recommendations, 2002

16th St. Basis of Design report, September 2007

Miami Beach newspaper - Tony Goldman, September 20, 2012
16th Street meeting report, November 1, 2012

Miami Beach United position paper on city center, January 2013

Miami Beach United 2013 priorities survey, January 9, 2013
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Flamingo Park Neighborhood Association Alton Rd opposition paper, February 2013
Flamingo Park Neighborhood Association email on Alton Rd., February 12, 2013
Resident Activist email on SWMMP, March 2013

West Avenue Neighborhood Association blog on Alton Rd., March 20, 2013

Del Vecchio, Frank, various election emails, September — November 2013

Election campaigns mailed informational fliers, May — November, 2013.

Flooding Observations

Date Location Hours Pictures
10/29/2011 Alton 0.5 8
11/2/2011 all sites 1.5 24
11/9/2011 Alton 3 37
11/25/2011 Alton 0.5
2/10/2012 Park 0.5 4
5/23/2012 all sites 1 19
6/8/2012 all sites 1 4

6/18/2012 all sites

[S—

6/23/2012 all sites 0.5

8/20/2012 all sites 3 71

8/23/2012 Alton 1

8/26/2012 10th & Alton 1 6

9/18/2012 outfalls 1
10/14/2012 all sites 2 33
10/15/2012 6th St. 2
10/16/2012 6th & Meridian 4 52
10/17/2012 10th & Alton 5 73
10/26/2012 10th & Alton 1.5 20
10/27/2012 10th & Alton 0.5 15
10/28/2012 all sites 5 45
10/29/2012 all sites 3.5 38
10/31/2012 10th & Alton 4.5 63

11/1/2012 10th & Alton 0.5

11/2/2012 10th & Alton 4.5 13

11/7/2012 10th & Alton 0.5 3
11/12/2012 10th & Alton 1 4
11/13/2012 6th & Meridian 0.5 3

192



11/14/2012 6th & West 3
11/16/2012 10th & Alton 0.5
11/26/2012 10th & Alton 0
4/24/2012 6th & Meridian 1 3
4/30/2013 all sites 1 43
32 Total 56 581
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