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Abstract 

Due to the arguable certainty of climate change and sea level rise as a result} cities and 

municipalities need to start thinking about their response to this threat. This study will argue 

for a strategy of absorbing the impacts and responding through cultural change and new design 

strategies. Biscayne North} a suburb of Miami is used as a case study due to its likelihood of 

water inundation over the next century} its relative size and composition} and the availability of 

financial assistance due to its impoverished and deteriorating community. In the study} aspects 

of Biscayne North are analyzed and redesigned in response to the imminent impact of rising sea 

levels on the area. Cultural changes will be considered} as well as the design of the urban 

layout and individual units to optimize their efficiencies and create a situation where they can 

absorb drastic change. Through investment in these actions early} value will be created in this 

community that can sustain itself through the impacts of sea level rise. 

This study is meant to reveal a condition that will affect nearly every coastline in the 

United States and possibly the world. It looks at cultural change and new design strategies born 

out of necessity that people will need to adapt to and accept if coastal cities have any chance of 

sustaining. The idea is that this report will be applicable to many other communities and can 

show them that} without necessarily duplicating the cultural changes and design modifications} 

they have the ability and the responsibility to look ahead and plan for drastic changes that will 

forced upon them. 

1 



Acknowledgements 

I would like to thank Robert Koester for advising me through this project. 

His help during this project was invaluable, as has been his continued 

assistance to my Architectural education through roles as professor, 

research director, and thesis advisor. 

2 



Table of Contents 

Abstract 

Acknowledgements 

1 


2 


Author's Statement 

Work Cited 


4 


Natural Changes 5 


Standard Human Responses to Rising Sea Levels 7 


Possible Human Responses to Future Effects of Rising Sea Levels 8 


Biscayne North 9 


Cultural Implications and Implementations 11 


Design Strategies 15 


Conclusion 20 


Appendices 22 


3 



Author's Statement 

The looming certainty of severe climate change has many governments, cities, and 

municipalities worried about their futures. The most palpable and possibly catastrophic impact 

of climate change will be the severe flooding in coastal cities due to rising sea levels. Over the 

next century, sea levels are forecast to rise on average up to three feet. To evaluate these 

impacts, I examine a specific neighborhood in Miami speculating on ways of living and the 

needed designs for a future wherein the area will be inundated with water. Biscayne North, the 

area studied, will need its planning and design to take into consideration imminent cultural and 

geo-political changes forced upon people in coastal cities by the threat of rising sea levels. The 

goal of this study is to create a plan that can be adopted by any community in danger of 

inundation due to sea level rise within the next century. 

Although there are many other aspects of climate change (i.e. droughts, climate 

variability, powerful storms, etc.) that should be considered when designing for the future, sea 

level rise was chosen for this study because of its ease of identity among the many other 

impacts of climate change its predictable occurrence. The time period under consideration for 

this study is 50-100 years; the time span during which experts predict the most imminent 

danger. 

For the purposes of this study and to maintain a level of conservatism, it will be 

assumed that three feet (the upper limit of the estimate) will be the rise. This means that, on 

average across the country, coastal land loss will be about 300 ft. According to Thomas Loster, 

Chairman of Munich Re Foundation, a group that handles and spreads information about global 

risks, said in 2009 IIEven if the sea were to rise by only half this figure, immense numbers of 
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people in the world's coastal regions and in the major river deltas will be affected. Even today 

it is clear that millions will have to abandon their traditional homes as a result." This statement 

shows how urgent and necessary an investigation into how design can respond to 

environmental crises really is. The study aims to qualify Loster's statement by providing 

alternative living situations that will allow residents of Biscayne North to remain in the area and 

with their community. 

Natural Changes 

Drastic natural changes that will occur as a result of sea level rise that immediately 

impact buildings in coastal areas will include fresh water availability and erosion which are the 

most imminent threats to public safety and the sustainability of these areas. As the sea level 

increases} nearby fresh water sources such as lakes} rivers} and the below-grade water table 

can become inundated and spoiled with salty sea water. The sea water can erode away coasts 

at a rate of about 100 feet per foot rise} creating a massive crisis for many coastal areas along 

the Atlantic. Unlike the Pacific coast} where tectonic uplift counteracts erosion by lifting up the 

land and creating more coast} Atlantic coastal cities are only sinking further and further} leaving 

them more vulnerable to the effects of rising seas. Although human activity cannot be 

considered a primary source of coastal erosion} there are things humans are doing that add to 

the problem} such as the construction of jettied inlets and deepening of navigational channels. 

This study will encourage design strategies that reach out into the water} thereby avoiding 

waterways construction techniques that add to erosion. 
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Because this study is based in the Miami area, erosion becomes especially important 

due to the city's major ports, deep channels, and proximity of built structures near the 

coastline. Humans can generally respond to retreated coasts in one of three ways; retreat from 

the shore, armor the coast, or nourish the beach and absorb environmental impact and change. 

According to Green Source, in "highly urbanized areas, such as Miami Beach, Florida ...the 

abandonment option is not realistic ...making beach restoration the most attractive alternative." 

This makes perfect sense because relocating millions of people who are accustomed to a 

certain climate and a certain lifestyle is simply not a manageable option. The resources and 

infrastructure required to relocate people does not currently exist and realistically, people will 

be hesitant to leave areas that they grew up in or lived their whole lives, even if water 

inundates the area. Armoring the coast involves constructing strong levees and barriers to keep 

the sea water out, similar to what New Orleans has implemented. This strategy is not 

sustainable, nor is it necessarily safe because, as we've seen in New Orleans with Hurricane 

Katrina, levees can burst and then when the homes and businesses which have been designed 

under the expectation that the levee will hold become flooded, people are not able to cope 

with the sudden impact. In the Netherlands, residents have been constructing water gates and 

dykes for centuries to combat water inundation caused by high tides. Polders, areas of 

artificially dry land, are created as a result of water extraction by the water gates, and much of 

the land has been turned into usable area. Although this situation has the earmarks of coastal 

armoring, they have developed a system that responds quickly to water rise and is culturally 

understood. Unlike those in New Orleans, residents dwelling in these polders understand what 
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to do and how to respond to water inundation because they have been doing it for centuries; it 

has become a cultural identity to be able to absorb the impacts. 

The final option, nourishing the beach and absorbing the impact of sea level has many 

advantages including, but not limited to a consistency of lifestyle for residents, a sense of 

working with nature instead of against it, with no sudden impact that will threaten the safety of 

residents. Working with the environment means incorporating natural principles, strategies, 

and tactics to ensure longevity in building construction and react to the natural rhythms of 

tides, waves, storms, and sea level rise. The design for this study reacts to the natural forces, 

absorbs them, and becomes a part of the natural harmony. 

Standard Human Responses to Rising Sea Levels 

Many communities have been damaged in the past due to rising sea levels and the 

flooding that occurs as a result because they have not planned to absorb much of the 

environment and have instead decided to keep building as if the danger doesn't exist. Due to 

flooding, Long Beach in southern California has experienced buildings tilted, damaged bridges, 

cracked streets and broken underground pipes. Responses to these types of damages have 

traditionally been landfill operations, dock reconstruction, and the construction and the raising 

of heights of existing dykes to confine marine inlets and prevent flooding. These have been the 

responses of Long Beach, Charleston, South Carolina and Galveston, Texas; large sea walls to 

protect urban areas from flooding. All these solutions are interacting the same way with the 
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environment; spend as much money as needed to fend off the waters, instead of accepting it as 

a new way of life. Just looking at these few examples, it becomes obvious that armoring the 

coast is not only unpredictable in its effectiveness but it is highly unsustainable if buildings 

require constant maintenance and rebuilding. 

Possible Human Responses to Future Effects of Rising Sea Levels 

There has been much talk about predicting how humans will react to rising sea levels in 

countries that will be strongly affected, such as the Netherlands, Egypt, Bangladesh, and New 

Guinea. The Netherlands embodies the idea of living within nature's systems and absorbing the 

blows very well. It is a country largely below sea level, and as we see with polders, accepting 

that water will inundate is the first half of their solution; controlling where buildings go in 

relation to the water level is the second half. Many of the homes in the country are fixed or 

floating depending on flood level, allowing the residents to be flexible and the buildings 

responsive to natural systems. Some of the most interesting places to look for solutions to sea 

level rise are those that face the imminent danger but don't have all the resources and finances 

to armor their coasts. Creativity and innovation is born out of the necessity to find a way to 

avert crises. For instance, on the north coast of the Sepik Delta in New Guinea, villages built on 

low sandy barriers are destroyed by recurrent storm surges. They have designed their homes 

to be easily rebuilt, however, so they retreat a bit and rebuild farther inland. The villagers 
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approach design with a temporary mindset unlike Americans who tend to design based on 

permanency and without as much regard for environmental forces. 

Biscayne North 

The specific area of Miami chosen for this study is named Biscayne North; a 

neighborhood 8 miles north of downtown Miami (Appendix A.i). This location is chosen due to 

its likely danger of inundation, its relative size and composition, and availability of assistance. 

Biscayne North is in a high risk area for sea level rise and floods, according to Gornitzx 

and Kanciruk, who used GIS mapping to screen out these areas. High risk areas have 

characteristics such as erodible substances, low lying topography, shorelines already in retreat, 

exposure to high tide and wave energy, and active subsidence (when the land gets compacted 

and drops with the material/structural overburden caused by human development). Due to 

this bleak analysis, it is very important to develop a standard plan that not only can be used in 

this area to protect itself from this threat, but others can take and adopt to suit their own 

communities. 

Biscayne North encompasses an area of 211 acres and contains 494 residences (based 

on Google Maps 2014) (Appendix A.2). It is unclear how many of these residences have people 

currently residing in them, but for the purposes of this study, it will be assumed that they are all 

occupied. Based on the area's average household size (2.54 people per household), the 
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neighborhood contains approximately 1255 people. The composition of Biscayne North is 

currently strictly residential. Keeping in mind Neighborhood Revitalization Strategy Areas 

(NRSA), this gives ample opportunity to incorporate different usage zones and develop a 

greater sense of community between businesses and residents. The added bonus of 

developing a residential district to incorporate different uses is that it starts to encompass a 

greater cross section of individuals. 

Biscayne North is under immediate threat of devastating water inundation due to sea 

level rise within the next century, according to climatecentral.com. This means complete water 

cover and unusable land for over half of the residents who currently reside there (Appendix 

A.3). The estimates derived from analysis of current maps and projected water levels revealed 

that 233 households (592 residents) are at risk of complete water inundation by 2100. These 

numbers represent that 47% of current residents will be impacted. Countless others will be 

impacted due to secondary threats such as road closures, tidal patterns, and increased 

susceptibility to high storm surges. Realistically, all of Biscayne North is going to be 

dramatically changed if current sea level predictions come true. 

Biscayne North remains the perfect location to conduct this research and design a 

solution to work with the imminent rising sea levels. It has a reasonable appropriation of funds 

to draw from that similar municipalities with financial and community problems may be eligible 

for, creating a repeatable plan. It also has a size and composition that maintains a decent 

project scope and it is under immediate threat of catastrophic inundation. 
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President Obama's Neighborhood Revitalization Initiative provides local leaders with 

funds that can be used to transform high-poverty neighborhoods into sustainable communities. 

Leaders in the impoverished neighborhoods receive flexible funds with an expectation that 

mixed-income housing, safe streets, and economic opportunity be created in the distressed 

area. Biscayne North is one of the Neighborhood Revitalization Strategy Areas (NRSA), targeted 

due to its relative poverty rate and poor state of the community (Appendix AA). 

NRSA communities have many economic advantages other than simply receiving 

government funds. For example, businesses are able to receive assistance from outside groups 

without having to track the incomes of its employees or data such as job creation and retention 

rate. This significantly reduces the administrative burden placed on the businesses, allowing 

them to more effectively operate. Also, the amount of assistance that businesses can receive in 

NRSA areas is unlimited. This is significant to the study because it further validates the choice 

to incorporate mixed use into the neighborhood redevelopment and design. 

Cultural Implications and Implementations 

Social and economic implications of sea level rise will be historic as people try to find a 

new 'normal ' after their old ways of living become impossible to sustain. Social impacts of sea 

level rise are just beginning to be explored, especially for urban areas that have not recently 

experienced the attention about the effects of sea level rise, including Miami. Many studies 
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have focused on investigating third world countries such as Bangladesh and New Guinea, which 

display many signs of social vulnerability including low elevation, poverty, and no strict social 

structure. Important considerations when investigating the impacts of sea level rise include 

how environmental belief systems, social relations, and resources will be affected. 

People absorbing the impact of the environment will begin to need to think about 

nature differently. Currently there is a notion of human triumph over nature, however as we 

will see over the next century just the opposite is true so creating a belief and a mindset about 

living within the confines of natural systems and environmental processes will become 

necessary. Residents who will live within this design are those who learn to absorb both the 

physicality of sea level rise and the recognition of their livelihoods as being integrated within 

natural systems such as tides and ecosystems. 

Timothy J. Finan, Professor of Anthropology at University of Arizona, developed an 

approach to building sustainable local adaptations in communities. In his model, adaptation 

would occur in two interrelated fields: technology and social organization. This study is looking 

through the lens of design as an adaptable approach so for this purpose, design will replace 

technology in Finan's model because innovation in design will spur developments in technology 

and adaptation on that level. Looking at changes in social organization means considering three 

analysis features: distributive responsibility, institutionalization through policy, and individual 

empowerment. The distributive aspect of social organizations focuses on variables affecting 

livelihood of residents, such as household assets, mobilization strategies, environmental 

stressors, and aspects like income, food, security, and health. Institutional links local contexts 
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with broader forces such as markets, political systems, organizations, and agencies. 

Empowerment focuses on community based development because it is quite likely that local 

organizations will need to be restructured in the face of sea level rise. 

The need for effective adaptation through social restructuring and consideration of all 

three analysis features in this study's design strategy comes because it is meant to absorb the 

impact of climate change. In other scenarios, people may need to be displaced due to the 

extreme end of permanent inundation; land that was once exploited for resource gain or space 

use will be submerged in the future and so its inundation will completely displace its 

inhabitants. Of course, this claim is made under the assumption that these people will not be 

able or willing to adapt to new ways of living and a changing 'normal'. 

Personal disorientation is a very important element of social adaptation that must be 

considered when talking about adapting people to the new normal as a new lifestyle. Loss of 

familiar crops, services, activities, and commodities will be a huge shock to anybody going 

through the process of dealing with rising sea levels. As it gets worse, land once used for 

farming, public services, and daily activities will become unrecognizable and as an imminent 

future, the process of exposing people to these changes need to be considered and designed 

for. In Biscayne North, streets and parks, with close personal histories and ties to families, will 

be submerged as the coastline recedes. Artifacts with personal memories associated with them 

will disappear and create disorientation in residents who are expecting to see them. Strategies 

for mitigating the disorientation include slow and gradual change processes and community 

togetherness to create a new sense of place in a new designed environment. 
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It is very important in general, and for this design in particular, to create a sense of 

community and to provide residents with services and opportunities that allow them to work 

together to strengthen the fabric that binds them together. An example of past design out of 

which a social structure became developed was that of the Hohokam people who resided near 

present day Phoenix, AZ. Largely maize farmers, these people relied on periodic floods for 

agricultural subsistence and farmed individually in this way until irrigation agriculture 

developed. Coming out of a need for more efficient and consistent farming methods, it 

changed the society of the Hohokam. Irrigation channels between houses and farms led to a 

greater level of community connectivity and tied the households together into community 

networks where everybody was as responsible as everyone else for the success of a harvest. 

Each of these communities within the larger Hohokam society developed their own beliefs and 

rituals due to the strengthened bonds. Eventually, villages became interconnected by larger 

irrigation systems that connected villages in much the same way that they were initially 

connected. Labor investments in the channels reinforced living in settlements. At the same 

time, larger social institutions and community networks were being developed; all as a result of 

the need for efficiency and working with the environment in the most effective way possible. 

Looking at what the Hohokam people wanted to achieve and what resulted as a 

byproduct of the village irrigation designs, this study design intends to connect people using a 

similar process; letting social structure and connectivity develop as a result of environmentally 

responsive design strategies. 
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Design Strategies 

The study looks at design/planning and cultural modifications as principal factors that 

can be altered in order to create a sustainable neighborhood for Biscayne North in the future. 

It must be sustainable in its presence on Earth and operate effectively as a community. 

Increased population density is going to have to start being considered when thinking 

ahead to any meaningful time in the future. According to University of Florida studies, by 2040, 

Miami-Dade county is projected to grow in population by over 25% {from April 1, 2012 

population estimates}. If we average this growth over the entire county and apply it to 

Biscayne North, the number of households and residents will rise to 618 and 1568, respectively. 

A growing population within the same amount of area means a greater population density. 

This can have some major impacts on a small neighborhood like Biscayne North, including 

residences being built closer together, disappearing green spaces, and organization issues. 

There is also the issue of privacy; when residences are erected too close to one another 

or simply seem too overcrowded, then residents may begin to feel a lack of privacy and 

ownership. It is very important in the design to remain vigilant to protect privacy and give 

citizens a sense of ownership in their home; lot sizes must be considered. 

Increased population density does impact a neighborhood's efficiency in a positive way, 

however. Population growth means denser block plans which actually encourages alternative 

modes of transportation, such as bicycling and walking. These are further encouraged when 
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the mixed use blocks proposed above are put into the plan; when shops} restaurants} and 

entertainment are mixed into a residential area} people are much closer to their destinations 

and it should be expected that they will try alternative modes of transportation. This design 

implements a pedestrian only strategy through the use of boat dock-like pathways between 

block units that users will travel. It is possible to keep it pedestrian only within the 

development due to the close proximity of mixed uses and ability to swap out block units if 

there is a need for change. Transportation energy usage by the neighborhood per capita will 

decrease as the area becomes denser. Alternative transportation and density increase also 

lend to this neighborhood becoming more internally connected and intrinsically valuable (the 

cultural growth and integration of different ideasL much like the Hohokam village. 

Space limitations need to be considered as neighborhood density increases} which mean 

one of two things; people need to cope with living with less space or the area plans and 

building designs need to respond to a limited footprint size. The latter seems more probable 

and realistic to accomplish because it seems today·s society is becoming more and more 

accustomed to spacious living (shown by suburbanization and large housing size). If a building 

can respond to a small footprint in intelligent and innovative ways} people can be convinced to 

adapt to this new reality. The study incorporates a few solutions to avoid space shortages} 

including building up instead of out} developing a modular system of units that fits together like 

a puzzle} and incorporating smart design into the details of a building. All these solutions are 

necessary and included because designers of tomorrow must be aware of future density 

changes and population growths. 
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Flexibility of the neighborhood will be paramount if space limitations are considered} 

and allowing people to feel like they have control over its layout will be important as their 

needs change over time. Modularity in the design allows for layouts to be very fluid and 

flexible at any given time (Appendix B.l). For example} if a series of residences are developed 

in an area of the neighborhood and there is no access to a nearby school} educational units that 

have previously been specialized that are under-used} they can be sent to this new area to solve 

the needs of the community at that point in time. Another example would be if a dock area 

develops within the unit due to residence proximity} units can be shifted to create channels into 

the development that ships can access. The idea of being able to change the surroundings is 

powerful and in a future where space and control over space will be very important} modularity 

and flexibility will be valuable. 

Downtown districts of cities have mastered the idea of building up instead of out simply 

by necessity. A perfect example is Manhattan} which contains some of the tallest buildings in 

the world because it is an island and is constrained on all sides by bodies of water. The same 

idea can be applied to Biscayne North as the sea level rises and eventually becomes a new 

border for the community. Advantages to this approach include decreased housing unit 

footprint} adaptability to increasing population} and decreased cost adding more square 

footage. Because the design is modularized} extra space can be added by simply building 

additional floors on top of the existing spaces. This strategy ensures that the original building 

footprint is maintained while still being flexible to a growing neighborhood density. 
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Modular building systems have a number of advantages that can be seen in the study. 

This type of system is one in which many of the building components are the same or very 

similar and each can be replicated quickly, easily, and inexpensively because there is no need to 

create different techniques or fabrication methods. Each type of unit design in this study is 

based on the same starting design, creating a consistency for all of them to be derived from. 

Similar to how human cells start as the same unit and then specialize and relocate based on 

internal needs and the external environment, the base units can be specialized long after they 

are constructed to respond to resident needs and neighborhood layout possibilities (Appendix 

B.2). Similar to a stem cell, block units are constructed uniformly and are only specialized into a 

specific use once it is needed and can be changed into other uses very easily. It is possible due 

to the modular base unit which ensures consistency in dimension, materiality, and construction 

method, allowing further development into any type of unit further down the road. The 

implications of this type of design are huge because they remove the need for excessive 

renovation or demolition if a unit's use needed to change. Neighborhood layout possibilities 

become important if, for example, there is any creation of a sea port because ships might need 

access farther into the development on the ocean side. The neighborhood layout can respond 

to a need such as this by bending or disintegrating in areas. 

Smart Design is a very important and often over looked factor in taking full advantage of 

a limited amount of space. The term "Smart Design" in this study will refer to any design 

method, component, or strategy that either contains mUltiple uses or is optimized to be used in 

any number of situations. For example, a bed that unfolds from the wall and doubles as a 

kitchen table would be considered Smart Design. This is often overlooked because not until 
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recently have Architects needed to be conscious of increasing population density especially in 

urban areas and coastal areas into the future. Smart Design allows mUltiple programmatic 

elements to be placed within very close proximity to each other (because some components 

overlap uses) or even completely overlap, creating highly efficient spaces with small footprints. 

A major hurdle to the creation of this coastal development study is the cost, both 

monetary and personal, which needs to be carefully considered and planned for. The proposed 

plan is designed to be heavily subsidized by the government's NRSA program, with the 

remainder being paid for by residents. For that reason, it is very important to have the entire 

construction process and all of the future maintenance to be affordable to the average 

resident. Not only is financial cost a huge consideration, but personal cost in the form of lost 

time and ease of transition must be included because the only real way for residents to buy into 

this plan before it is too late is to make it as easy as possible for them to move. 

The strategy that this plan advocates is a slow transitional process, a gradual relocation 

of households into new homes. Based on a modularized system, the new homes are easily and 

quickly constructed, minimizing the overlap time between residents moving out of their existing 

houses and them moving into their new homes. Also, a Gradual Construction Strategy is 

utilized, meaning that ribbons of units parallel to the coast are constructed together, moving 

inward to the next ribbon once more funds are available or the sea level rise necessitates it 

(Appendix B.3). Advantages to this strategy include a gradual integration of these new units 

into the existing fabric of the neighborhood, a steady flow of construction funds being used 
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instead of a sudden need for all the money at once, and response to the retreating coastline as 

it occurs (building only the necessary ribbons and actively responding to the sea level's change). 

Similar to the gradual move-in and construction processes, the response of the 

individual units to the sea level rise is very gradual. Each is built in a nest of conventional 

foundation construction and has the ability to rise up once the water level reaches a critical 

height (Appendix BA). This passive strategy has the advantage of gradual change as the water 

rises slowly year by year, achieving the goal of having residents be completely unaffected, both 

physically and mentally, by the impact that the sea will have on their dwelling. As the units rise, 

their flotation pontoons begin to bear weight and they break free of the initial land-locked 

foundations. Cutting a section through the pontoons, it can be seen that these pontoons are 

optimized for reducing wave forces impacting the stability of the unit above. They thin out at 

the water line level in order to reduce the surface area that is affected by any water turbulence, 

creating a smoother and more stable condition for the residents. 

Conclusion 

Climate Change is a very real and imminent public threat in the coming century and it is 

important to understand and prepare for its effects. Sea level rise has been seen to be one of 

the most catastrophic dangers humanity will face due to the high percentage of coastal and 

low-lying communities. In the United States, we have technological and financial privileges to 
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be able to research and design livable spaces that will create value out of climate change and 

sea level rise. Utilizing design strategies as tools to absorb the impact of sea level rise is 

imperative if we are to be proactive about our sustained future because they have the power 

to make differences that legislation and organizations cannot. 

Analyzing and designing a strategy for Biscayne North and other areas like it was a 

chance to generate value for a small community by planning for the long term and investing in 

its residents. By investing early on, communities have the opportunity to create huge value and 

precedents for others to borrow and create a sustained future. 

While climate change will become an even more important crisis to consider in the 

design industry, thinking about future cultural and architectural intersections today will 

minimize the overall impact of sea level rise and will allow a gradual transition, such as that 

which is advocated here. The key will be designing spaces that solve environmental problems, 

generate value by predicting future lifestyle changes, and that respond to inhabitants· needs 

and desires so that they can be places where the future culture of people will want to live. 
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Appendix A.l 

Map of Biscayne North and the Miami area 
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Appendix A.2 

Mapping of Current Development Types Within Biscayne North 

Green Space 

Residential 
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Appendix A.3 

Progress of Water Inundation in Biscayne North 

Maps: http://ss2.climatecentraJ.org/#16/2S.8824/_80.1664?JeveJ=S&pOis=show&show=sateIJite 
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Appendix A.4 

Map ofBiscayne North's Designation as NRSA 
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26 

http://www.miamidade.gOV/housing/area_biSCayne_north.asp


Appendix A.S 

Medium Projections of Florida Population by County, 2015-2040 

County Estimates Projections, April 1 

and State April 1 , 2012 2015 2020 2025 2030 2035 2040 

Lee 638,029 682 ,822 773,539 858,524 936,972 1,008,350 1,070,250 

Leon 277,670 284,779 298,422 311,120 322,887 332,694 341,539 

Levy 40,339 41,732 44,383 47,132 49,925 52 ,715 55,550 

Liberty 8,519 9,256 9,813 10,340 10,824 11,265 11,679 

Madison 19,227 19,296 19,416 19,530 19,640 19,737 19,825 

Manatee 330,302 344,672 375,044 403,082 428,033 449,878 469,804 

Marion 332,989 350,045 384,728 417,170 447 ,198 473,969 497,467 

Martin 147,203 151,983 160,964 169,130 176,238 182,322 187,765 

Miami-Dade 2,551,290 2,619,045 2,761,156 2,892,389 3,009,309 3,11 1,619 3,204,915 

Monroe 72,897 72,328 71,050 69,894 68,903 68,070 67 ,336 

Nassau 73,745 77,573 85,498 92,869 99,438 105,517 111,278 

Okaloosa 187,280 190,809 197,754 204,434 210,681 216,448 221,937 

Okeechobee 39,805 40,530 42,105 43,461 44,574 45,464 46,186 

Orange 1,175,941 1,239,348 1,371,988 1,494,880 1,604,468 1,703,527 1,798,433 

Osceola 280,866 306,572 356,800 404,479 448,435 488,418 525,932 

Palm Beach 1,335,415 1,377,239 1,465,309 1,545,998 1,616,867 1,678,101 1,733,331 

Pasco 468,562 495,394 549,484 600,239 647,235 690,131 727,324 

Pinellas 920,381 920,995 922,372 923,619 924,688 925,585 926,376 

Polk 606,888 636,056 695,128 750,467 801,555 848,045 888,348 

Putnam 73,158 73,521 74,388 74,891 75,564 76,121 76,636 

Saint Johns 196,071 213,480 247,522 279,826 309,598 336 ,668 362,059 

Saint Lucie 280,355 299,364 338,912 375,969 410,229 441,451 468,418 

Santa Rosa 155,390 162,896 179,043 194,129 207,381 218,802 229,918 

Sarasota 383,664 395,784 422,206 446,177 467,317 485,642 500,830 

Seminole 428,104 440,058 465,351 488,284 508,179 525,146 540,278 

Sumter 100,198 111,123 132,536 152,851 171,567 188,578 204,529 

Suwannee 43,796 45,147 48,119 50,836 53,245 55,343 57,181 

Taylor 22,898 23,199 23,785 24,321 24,800 25,220 25,571 

Union 15,510 15,835 16,485 17,086 17,620 18,088 18,514 

Volusia 497,145 507,749 530,492 550,509 567,245 580,946 592,716 

Wakulla 30,771 32,084 34,844 37,449 39,816 41,915 43,764 

Walton 56,965 60,632 68,292 75,362 81,670 87,209 92,659 

Washington 24,922 25,491 26,767 27,905 28,888 29,724 30,397 

FLORIDA 19,074,434 19,750,577 21,141,318 22,434,012 23,601 ,075 24,639,488 25,583,157 

Source: "Medium Projection of Florida Population by County, 2015-2040." University of Florida, Bureau of 

Economic and Business Research. Florida Population Studies: Bulletin 165. March 2013. 21 March 2014. 
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Appendix A.6 

Household and Family Size and Composition 

Subject Number Percent 
HOUSEHOLD TYPE 

Total households 1,201 100.0 
Family households [1] 760 63.3 

Male householder 489 
Female householder 271 

Nonfamily households [2] 441 
Male householder 218 

Living alone 136 
Female householder 223 

Living alone 173 

I 
HOUSEHOLD SIZE 

Total households 1,201 100.0 
1-person household 309 25.7 
2-person household 368 30.6 
3-person household 253 21.1 
4-person household 170 14.2 
5-person household 68 5.7 
6-person household 17 1.4 
7-or-more-person household 16 1.3 

L 
Average household size 2.54 (X) 
Average family size 3.11 (X) 

FAMIL Y TYPE AND PRESENCE OF RELATED AND 
OWN CHILDREN 

Families [3] 760 100.0 
With related children under 18 years 405 53.3 

With own children under 18 years 369 48.6 
Under 6 years only 122 16.1 
Under 6 and 6 to 17 years 57 7.5 
6 to 17 years only 190 25.0 

Husband-wife families 549 
With related children under 18 years 284 

With own children under 18 years 266 48.5 
Under 6 years only 99 18.0 
Under 6 and 6 to 17 years 41 7.5 
6 to 17 years only 126 23.0 

Female householder, no husband present families 155 100.0 
With related children under 18 years 94 60.6 

With own children under 18 years 77 49.7 
Under 6 years only 14 9.0 
Under 6 and 6 to 17 years 14 9.0 
6 to 17 years only 49 31.6 

Source: United States, Census Bureau. Population Division. "Table QT-pll: Households and Families: 2010." 
United States Census 2010. Biscayne North: US Census Bureau. Web. 25 March 2014 
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Appendix B.1 

Flexibility of the Modular Unit System 

1 2 

Units combi ne to form a solid 

block of spaces 


3 4 

5 6 

Areas of the block become dissolved as 
the comm unity's needs are addressed 

Units rotate an d expand based on the 
needs of the community 

Uni ts are moved and rep laced according 
to changing needs and growt h 
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Appendix B.2 

Specialization Within the Modular Unit System 

Each unit starts as a common base f rom which t hey 
are specialized later on. Based on programming 
requirements, each can acqui re a unique purpose 
and serve the community effective ly and efficiently. 

D RESIDENCE 

D GREEN AREA 

FOOD PRODUCTION 

EDUCATION 

D RETAIL 

PUBLIC 
I 1 
L _ I MIXED USE 

1 
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0 
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• 
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• 
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Appendix B.3 

Gradual Construction Process 

2 • 
• 

Initial row development as 
coastal erosion requires 

EXisting site development 

4 •• 

Each success ive row of units is added 
based on amount of coastal erosion 

Concrete Pylons act as anchors for the floating 
units and as supports for walkways above. 

6 

Pedestrian walkways are created using The units gradua lly combine as 
the pylons as support. 

the sea level rises 
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Appendix B.4 

Unit Foundation System Function 

Concrete 
Pylons 

A--. 

21 

Each unit nests inside a conventiona l concrete As the sea level rise, water gradually begins to fill 
foundation shortly after they are constructed the standard foundation 

4 

The flotation system and balanced weight 
distribution allow the units to rise with the water, 
minimizing any noticeable disturbances 

Laterally Fixed 

5 6 

Whe n the sea level reaches a certain level, the 
nested unit w ill begin to rise . 

The units continue to rise and are released from 
the ir nested positions 
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