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fig. 126: Montage of Fishing Camps on Amphibious Foundations, Dry in September
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fig. 127: Montage of Fishing Camps on Amphibious Foundations, Floating in February
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MAASBOMMEL
AMPHIBIOUS HOUSING, NETHERLANDS

Two-thirds of the Netherlands would be flooded -
without the protection of dikes (fig. 128-130).

Large portions of the country are situated below . two-thirds protected by dikes

sea level, which makes them extremely vulner- . unprotected areas

able to floods after even minor fluctuations in
water level. However, through centuries of inno-
vations, the Dutch have created land from water.

They have constructed a landscape of polders o

améterqém

protected by dikes alongside the river and sea, b
en haag
and have integrated pumping systems to remove @ rotterdam

water and keep it out.r™® maasbommel
Local architects in the Netherlands have created
flood-proof housing to keep residents safe from
flooding and protect homes from water damage.
The first development of amphibious housing
was near the Maas River in Maasbommel (fig.
131-133). The amphibious houses adjust to rising
and falling water levels similarly to the way the
BFP can accommodate severe flooding. fig. 130: Two-Thirds of the Netherlands Protected

fig. 131: Maasbommel, Site
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fig. 132: Maasbommel

fig. 133: Maasbommel



LOCATION

The Dutch town of Maasbommel is part of the
municipality of West Maas en Waal, in Province
of Gelderland, Netherlands (fig. 134, 135). The
amphibioius project is situated outside the dike ring
in a recreational area that is particularly vulnerable
to flooding 1%

FLOATING + AMPHIBIOUS

Grer Krengen of Factor Architecten designed 36
amphibious and 14 floating houses at Maasbommel
for Dura Vermeer, a Dutch building development
and construction company. Figure 136 shows a
comparison between the two types of housing at
Maasbommel. Chris Zevenbergen is an engineer
and environment director of Dura Vermeer and is
also an Associate Professor at UNESCO-IHE in
Delft. Sections of a floating house (type a) and an
amphibious house (type b) highlight the relationship
between the structure, land and water. Figure 137
depicts the foundation system for each type, and
demonstrates how each type behaves under normal
conditions and flooded conditions.!

municipal boundary of west maas en waal

fig. 134: Municipal Boundary of West Maas en Waal

B
vk

\H“"h.q'_.-"

municipal boundary of west maas en waal
town of maasbommel, site of housing project

fig. 135: Town of Maasbommel and
Municipal Boundary

floating house
section - type a

amphibious house
section - type b

fig. 136: Site Sections, Maasbommel
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dike

underwater support
for floating houses

dike normal water level

floating houses

dike high water level

floating houses

fig. 137: Fixed and Floating Position, Maasbommel
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concrete box is measured out on the concrete concrete walls of each box are reinforced with steel
workspace on site

the box is ready to be moved to its final place near the all components are ready to receive the first concrete
water box foundation for the amphibious house

fig. 138: Construction Process of Amphibious Homes at Maasbommel - Foundation Structure
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CONSTRUCTION

The next two figures, 138 and 139, display the construc-
tion sequence for the amphibious houses at Maasbom-
mel. In figure 138, large hollow reinforced concrete
boxes that serve as buoyancy elements are fabricated
on site. Andrew Eames, writer from the Telegraph,
states that Maasbommel’s amphibious system is com-
prised of a “70-ton concrete box, like the hull of a ship,
[that] forms the basement on which the wooden super-
structure (two-storey, two or three bedroom) is built.
These boxes come in semi-detached pairs, connected
by a deck. Each pair is set into a niche in the river bank
and held there by a couple of giant steel pillars, driven
deep into the ground.”*®? As mentioned by Eames, two
houses share a single platform for stability. Figure 139
are photos of the upper portion of the housethat is con-
structed from lightweight, wood-frame construction to
ensure optimal buoyancy. Two fifteen-foot steel verti-
cal guidance posts penetrate through the shared plat-
form and are located between the houses (fig. 140,
141). The vertical guidance posts can accommodate a
change in water level of 5.5 meters and ensure that the
houses do not float away. When the guidance posts are
in place, the concrete boxes are hoisted into position
and the houses are constructed overtop of them. Water,
gas, electrical and sewage are connected using flexible
pipes and ducts, which are designed to function even
when the houses rise a whole storey. The roof arrives in
portions that are assembled on site and hoisted overtop
of the pre-fabricated timber frame houses. The interiors
are split-level, bright and naturally ventilated, with a
modern design aesthetic. The bedroom and living room
balconies open to views of the Maas River.’®

FINANCIALS

Each individual unit has a 700 sguare footprint
(approximately) and sold for $420,000, which is high
for the Netherlands. Zevenbergen states that “the cost
of building the flood-proof bases and bunkers of the
buildings is cheaper than building foundations on dry
land, as a great deal of money has to be spent in Hol-
land to keep the dry land dry.”*®
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THE FUTURE OF MAASBOMMEL

Jonathan Glancey, writer for the Guardian Co., states:

[TThe solution is to build amphibious hous-
es, new towns and extensions of existing cit-
ies on flood plains and riverbanks. Float-
ing houses, Zevenbergen says, ‘could make
up 40 percent of the shortfall in land suit-
able for development [in Holland] over the
next 50 years.” . . . The Maasbommel proj-
ect may yet be extended on a grand scale:
there are plans for a new floating town of
12,000 homes near Schiphol airport, which
could include floating schools, hospitals
and shops. Concrete [reservoirs] beneath
the buildings will store flood water for re-
use, and Zevenbergen says that in times of
national emergency, the land ‘can be flood-
ed safely; the government recognizes you
cannot stop floods from happening, you
can only control the impact.” . . . The float-
ing city is at the feasibility study stage, but
Zevenbergen expects construction to begin
in 2010 [fig. 142].°

In Glancy’s article, Zevenbergen points out how land
that is currently not suitable for development in the
Netherlands can be used for amphibious buildings that
will be reliable structures in times of emergency.*® Fig-
ures 143-145 are more photographs of the amphibious
houses at Maasbommel. Figures 146-157 are the work-
ing drawings for Maasbommel and further indicate the
construction methods and materials.



the box is hoisted into its place the prefabricated roof is assembled on site

the roof is hoisted on top of the prefabricated wooden- the first large scale amphibious housing project in the
frame houses Netherlands

fig. 139: Construction Process of Amphibious Homes at Maasbommel - Structure of House
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fig. 140: Vertical Guidance Post Connection fig. 141: Vertical Guidance Post Detail

fig. 142: Floating City, Conceptual Rendering
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fig. 143: Maasbommel

fig. 144: Maasbommel
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variant

standard semi-flosting
plan fig. 149: Ground Floor Plan
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CONSTRUCTION OF PROTOTYPE AT
LOUISIANA STATE UNIVERSITY (LSU)

In June of 2007, the BFP conducted a successful full-
scale partial prototype demonstration of buoyant foun-
dation technology on the Louisiana State University
(LSU) campus (fig. 158). Elizabeth English, Associ-
ate Professor of Research at the LSU Hurricane Cen-
ter at the time, led a group of engineering students in
the design, construction, and testing of the BFP proto-
type (fig. 159). The prototype was 13 feet (full width)
by 24 feet (forty percent full length) of a typical shot-
gun house (fig. 160).%¥

Five LSU Mechanical Engineering students — Scott
Schroth, Dustin Husser, Dustin Ewing, Matt Guidry
and Ben Morvant — built a platform and installed a
buoyant foundation between January and April of
2007, to test the system for flotation and stability.'#®

The platform was built in a series of steps. First, shal-
low holes were dug along the footprint and masonry
piers were built up from each hole to a height of
3 feet. A wooden platform was built on top of the
masonry piers and sill beams. Next, a metal frame was
installed under the platform using channels and dou-
ble angles (the double angles are hereafter referred
to as T-beams). The channels were 20 feet in length
and pre-drilled with a 12-inch offset and /% inch holes.
They were installed manually by sliding the channels
onto the brick piers, and then attaching them to the
sill beams with lag screws. Holes were drilled into the
T-beams on site with a magnetic drill press in order to
attach them to the channels. All bolts used for the sys-
tem were /2 inch. Once the channels and T-beams were
in place, vertical guidance posts and guide collars (or
sleeves) (fig. 161) and the buoyancy blocks (fig. 162)
were installed.*® Figure 163 is a diagram showing the
prototype’s components assembled.

Testing at this stage included a vertical lift test for basic
functionality of the system, an inclined lift test for seiz-
ing of the collars on the vertical guidance posts, a lift
without buoyancy foam to determine the maximum
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angle, a lift from the lateral face to determine the seat-
ing of the structure and a trim lift to determine the lon-
gitudinal angle. Throughout the testing procedure the
students discovered issues with the system, specifically
with regards to implementation. The assembly pro-
cess was questioned, as was the sequence in which the
buoyant foundation system was put together.**

From May to July 2007, Stuart Broussard and Ezra
Boyd, along with other students at the LSU Hurri-
cane Center, built a frame suggesting a house on top
of the previously built platform and buoyant founda-
tion. They also built a temporary flood tank surround-
ing the platform in order to carry out the flotation
test. The platform was lifted and moved with a boom
crane in order to install the flood tank liner. A swim-
ming pool liner was used to seal the inner surface of the
tank. Holes were cut in the liner to accommodate the
masonry piers and vertical guidance posts, and a thick
layer of sand was used to hold down the liner. Water
was pumped into the tank from the nearby Mississippi
River. When the water had risen to a sufficient level,
the buoyancy blocks began to float, lifting the plat-
form and house frame off the masonry piers. To sim-
ulate the full weight of a house and its contents, water
barrels and sandbags were added. A stability test was
conducted using unevenly distributed sandbags to rep-
resent an imbalanced live load which tilted the float-
ing platform (fig. 164, 165).1%! The flood test revealed
that the proposed amphibious foundation system works
with a flood test in an observed, calibrated, and con-
trolled test facility.

fig. 159: The Original Team of LSU
Mechanical Engineering Students



fig. 160: Diagram of a Typical fig. 161: Diagram of Foam  fig. 162: Diagram of Vertical
Shotgun House Buoyancy Blocks, Angles and T-Beams Guidance Post and Seeve

Steel

Angles
(at each end)

Secondary Steel
Angles to Support
Foam Blocks

Vertical
Guidance
Post

Vertical
Guidance

Collar

Double-Angle
“T-beam”

Wood Sills
with C-channel

Foam Blocks

fig. 163: Diagram of LSU Prototype’s Components Assembled
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Part 1:

setting the vertical
guidance poles

Building the platform

Part 2:

Adding the house frame A layer of sand holds down
and flood tank the tank liner

fig. 164: First Prototype at LSU, Construction Process
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Part 2:

LIFT-OFF! Resting on the water

Moving the sandbags to Ly .
tilt the house Aerial view

fig. 165: First Prototype at LSU, Construction Process
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fig. 168: Entry Stair
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fig. 169: Vertical Guidance Post
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NOAH’S ARK PROJECT
AMPHIBIOUS HOUSE IN LAKEVIEW,
NEW ORLEANS

This amphibious house is a local example situated
in Lakeview, New Orleans, at 6222 Louisville Street
(fig. 166). The “Noah’s Ark Project” was designed
and constructed by Spatz Development. The house
was built in 2007 using prefabricated steel frame
construction and is approximately 2,700 square feet
(fig. 167). It can rise up to 12 feet in flooded condi-
tions and can withstand Category 5 hurricane winds.
The house is listed at $549,000 US Dollars.'?

Clayton DeKorne reports on the Noah's Ark Project,
explaining the construction method: “The shell of the
home was contracted out to a modular home builder
that constructs homes in a tornado-plagued Mid-
west. The homes are framed in steel and sheathed
with OSB that is glued and screwed to the exterior
walls to create a perfectly rigid shell.”*%

The house also incorporates sustainable elements
such as an energy efficient roof that reduces cooling
costs up to 20%. The roof is clad with metal shin-
gles made of 98% recycled materials. The windows
are clad in vinyl and are impact-resistant with shat-
terproof glass.'® Figure 168 is a photograph of the
entry stair. Note that it is detached from the house
so that the staircase remains on the ground when the
house floats.

AMPHIBIOUS FOUNDATION SYSTEM:

DeKorne discusses how the amphibious founda-
tion system operates. He states, “[Bill Spatz] con-
tracted with barge-builder Marine Inland Fabrica-
tors of Panama City, Fla., to craft a 3-foot-tall barge
— in essence a floating crawlspace welded together
from plate steel and iron trusses that could carry the
weight of a steel-framed, 2,700-square-foot home.
It functions as a crawlspace through which to route
water and sewer lines, but it remains completely out-
side the thermal envelope, and all the HVAC for the

house stays within the modular units above it.”*%



fig. 171: Vertical Guidance Post - Detail
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DeKorne comments on the construction of the foun-
dation, “Spatz originally thought the foundation
would be built on three self-contained barge units.
But to keep costs within bounds, it was built as one
large barge in three sections. This meant individual
sections had to be tied together with steel bridging
inside and seam-welded on the exterior.”'% DeKorne
further reports on how the house is kept from mov-
ing laterally:

To keep the home from floating down the
street, pilings were driven some 30 feet in-
to the ground on either side of the founda-
tion near the house corners [fig. 169-171].
Then, apair of steel brackets was dipped
around each piling and welded to the
barge. These brackets are oversized to pro-
vide ample room to slip up the pole as the
waters rise. ‘The toughest part of this de-
tail, said Spatz, ‘was finding straight tim-
ber pilings, and taking care when driving
them in, so the 10 feet that rose out of the
ground remained perfectly plumb.’2%

Noah’s Ark Project’s vertical guidance system is sim-
ilar to that used for the LSU prototype in that both are
composed of posts with steel sleeves, however for the
LSU prototype the posts are made of steel as well.

FLEXIBLE UTILITIES:

The movable foundation created a challenge when
making connections for the water, sewer, and electri-
cal lines. The utilities must either disconnect or move
with the foundation as it beings to float. Flexible pip-
ing and wiring were implemented for water and elec-
trical connections. The local electrical company sup-
plied a loop of wire above the service mast that can
accommodate the house rising up to 10 feet. Origi-
nally a manual disconnect was specified for the sew-
age connection, in the form of a simple valve and
gasket since it was more cost-effective. Self-sealing
breakaway connections are currently in the process of
being implemented.*®



fig. 172: Noah’s Ark Project, Front View

fig. 173: Noah's Ark Project, Back View
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The following article by Nikki Buskey appeared in
Houma Today on November 8, 2009. It discusses the
legal issues involved with the amphibious foundation
used at Lakeview (fig. 172, 173):

Pat Gordon, planning and zoning director for
Terrebonne Parish government, said he has
not been approached with any plans to build
a floating house locally.

‘It’s not something we’d promote,” he said.

It may not even be legal in some of the most
flood-prone areas of Terrebonne. [Mike] Hun-
nicutt [of FEMA] said that a stop order was
issued to prevent construction of a floating
house in the Lakeview area of New Orleans
because that community is considered a spe-
cial flood-hazard zone, which means FEMA
deems it especially vulnerable to storm surg-
es. Much of Terrebonne and Lafourche lie in
such special flood-hazard zones.

A floating home would not meet elevation
standards, and you could not purchase flood
insurance, Hunnicutt said.

‘We promote elevation of homes, or in ex-
treme cases, buyouts of repeatedly flooded
properties, and moving north,” Gordon said.

There are grants that the parish can help you
to apply for if your home has been repeated-
ly flooded. Parish grants can provide up to
$30,000 for elevating. The parish has helped
to elevate 150 homes since Hurricane Lili in
20021

This article promotes the recommended method of flood
protection by the United States federal government of
permanent static elevation or in extreme cases buyouts
and re-location. Spatz has offered a viable solution for
residents in this flood-prone area to protect their prop-
erty and remain part of their community.

Spatz Development hopes to obtain an occupancy per-
mit in the near future. He has been unable to acquire one
due to his specification of a manual disconnect for the
sewage connection. Spatz is developing a solution using
self-sealing breakaway connections in order to satisfy
the City of New Orleans Department of Safety and Per-

mits.
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fig. 175: Design Evolution
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FLOAT House
lower ninth ward
new orleans

fig. 176: Morphosis’ Initial Conceptual Rendering of FLOAT House
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FLOAT HOUSE -
AMPHIBIOUS HOUSE IN
THE LOWER NINTH WARD, NEW ORLEANS

In the wake of Hurricane Katrina, the Make It Right
(MIR) foundation is building homes in part of the
Lower Ninth Ward. These homes are architect-
designed, durable, safe, affordable, and ecologically
sustainable. Morphosis’ FLOAT House was selected as
one of the LEED platinum winning designs, and was
completed in the fall of 2009. This 945-gross-square-
foot amphibious house is a single-family residence at
1638 Tennessee Street in the Lower Ninth Ward, New
Orleans (fig. 174).2° Figure 175 is an early concep-
tual diagram of the FLOAT House. Figure 176 is an
early conceptual rendering. The project merges prefab-
ricated and site-constructed modular building systems,
which can be seen in figure 177. Figures 178-180 dis-
play the initial design drawings of the FLOAT House.

Morphosis states, “the form and design of the house
is fully integrated with the mechanical and support
systems that allow the home to function largely inde-
pendent of traditional city infrastructure.”®® This is
an important feature in providing added resistance to
flooding.

Morphosis describes their twofold concept for the
design of the FLOAT House:

[First, tJo design a foundation that enables
the house to function independently of the
basic infrastructure and public services that
have yet to be adequately repaired in the
Lower Ninth Ward and which are likely to
fail again. [Second, tJo create a new house
that rests upon that foundation but is wholly
integrated with the natural environment, re-
spectful of New Orleans vernacular, and en-
riched with sustainable technologies.?*

The house is separated from the basic infrastructure
by what Morphosis calls the “chassis.” They use the
analogy of a car’s chassis to describe the house’s func-
tions, “the chassis hosts all of the essential mechani-
cal and technological equipment to provide the house
with power, water, and fresh air. Additionally, the foun-
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dation should protect the house from future water and
weather threats. To accomplish this, the foundation was
engineered out of expanded polystyrene foam, which
is encased in glass fiber reinforced concrete. This com-

posite results in a strong, resilient foundation that will

float with the rising flood water.”?%

Morphosis further elaborates on the chassis and con-
struction methods:

The chassis of the house is the primary el-
ement around which the rest of the house
is organized and assembled. Consisting of
a thickened raft slab, a service core, and a
large rooftop rain collector, it is designed
to take maximum advantage of shop labor
rates and quality control available through
off-site fabrication. Constructed of polysty-
rene foam and glass fiber reinforced con-
crete, the pre-fabricated unit is shipped as
a whole to the site with all required wall
anchors, rough-ins, electrical and mechan-
ical routing pre-installed. Sized for trans-
portation on a standard flatbed trailer, all
required system storage and internal infra-
structure are installed in the shop. The unit
is placed on site atop four stabilizing con-
crete pads located between a front and rear
exterior deck, which act as the anchors for
the house when in flood mode. The decks
and their associated grade beams are con-
structed on site using local labor and con-
ventional construction techniques. Finally,
the modular wall framing, interior finish el-
ements, prefabricated roofing, and remain-
ing system components arrive on site for as-
sembly in the field. The specific design and
resultant form of the chassis allows for easy
maintenance of all systems. LP and waste-
water tanks are accessed from outside the
house, while filters, batteries and mechani-
cal components are accessed from within.?*

FLOAT house was built using on and off site modu-
lar construction techniques, which allows for a greater
degree of flexibility when servicing particular areas.



According to Morphosis, “FLOAT House can rise
vertically on [two] guideposts, securely up to 12 feet
as water levels rise. . . . [vertical guidance posts] are
anchored to the ground by two concrete pile caps each
with six 45-foot deep piles.”? When water levelsrise,
the house floats straight upward along the guideposts
and does not move laterally, away from the site. Thom
Mayne, founder of Morphosis Architects claims,
“indeed, at first the house was too light and needed a
ballast. It had too much buoyancy, so we added a top-
ping slab to the mass of the building, like putting a
lead keel on a boat.”®® He goes on to say, “there were a
number of code issues to work out with the local build-
ing officials, given its nonstandard systems and struc-
ture, but it eventually won their approval. Apparently,
no insurance underwriter has weighed in on the design
but I would think they’d be elated, because during a
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fig. 177: Initial Residence Assemblage Diagram

flood, the homeowner’s biggest investment should
stay intact. Ideally, by that time, the homeowner will
have closed the carbon-fiber panels over the windows
and left town.”2"

This project provides an extremely useful built prec-
edent for the BFP. Together with the local commu-
nity, MIR (a reputable, non-profit organization) and
Morphosis (a world-class architecture firm), designed
and constructed the first amphibious house to receive
an occupancy permit in the United States. It is a help-
ful precedent in gaining acceptance by FEMA and the
NFIP. The advantages of this system should be appar-
ent to government regulatory agencies and the insur-
ance industry.
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fig. 178: Initial Plan
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fig. 179: Initial Section
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POWER + USAGE

Morphosis states, “An integrated photovoltaic
solar system collects and stores the power for
the home, allowing it to function off the grid.
Liquid propane fuel for cooking and an emer-
gency generator supplement this system. . . .
Sizing of the photovoltaic solar system con-
siders the typical energy required for a fam-
ily of four on a monthly basis, and the abil-
ity to function up to four days without sun
[fig. 181-184].”%8 Sustainable design elements

fig. 181: Initial Water Equipment Diagram

have been implemented to power the FLOAT
House in the event of a power outage during a
storm. Morphosis further comments on the rain
water collection system, “The sloped concave
roof collects rainwater, and funnels it into cis-
terns housed in the chassis, where it is filtered
and stored for daily use.”?® The law in New
Orleans does not permit rainwater collection
for use other than irrigation. It is unknown if
the rainwater collection system specified in the
design of the FLOAT House is active.?
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fig. 183: Initial Emergency Mode Flowchart

fig. 182: Initial Water Usage Flowchart
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fig. 185: Initial Ventilation Diagram
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SHADING

According to Morphosis, “Exterior
shading in the form of large roof over-
hangs and exterior louvers regulate
both the interior and exterior climate
of the house.”?! Figures 185 and 186
are initial diagrams of the roof and
have changed during construction.

MECHANICAL + NATURAL
VENTILATION

Morphosis further comments on the
HVAC system, “The house relies on
passive ventilation through window
placement and sizing that encour-
ages cross-ventilation. Passive venti-
lation is supplemented by an active,
whole-house fan system, which pulls
air through, up and out of the home.
Finally, a more traditional HVAC unit
is provided to cool each room individ-
ually on an as-needed basis.”?? Fig-
ure 185 displays the ventilation path
throughout the structure. It is an ini-
tial diagram which suggests the path
of “ducted” air, warm air and cool air,
as it circulates through the house. It
also shows where the fan coil unit and
whole house fan were initialy located
during design development.



fig. 186: Initial Materiality

MATERIALITY

Morphosis outlines the major material used through-
out the FLOAT House. They state, “Areas of fiber-rein-
forced concrete used in the house chassis and rain col-
lector are left exposed on ceilings and floors to store
and transmit cool energy throughout the day.”?* Figure
186 displays an initial diagram showing the areas of
the house that were to be made of fiber-reinforced con-
crete. Figure 187 is a physical model built by Morpho-
sis, showing how the house could slide up the vertical
guidance posts under flooded conditions. Figures 188-
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193 are images of the house under construction taken
in August 2009. Figures 194-198 are photographs, ren-
derings and drawings of the completed FLOAT House.
Figure 199 is drawing of the final plan and three-
dimensional axonometric view outlining the signifi-
cant components of the project. Morphosis states: “The
primary living spaces: living room, kitchen, bedrooms,
and bathrooms are aligned end-to-end within a 16’ x
58’ bar.”?*The rooms are aligned in a row reminiscent
of vernacular shotgun housing; however, circulation
space is separated, which is not a common characteris-
tic of shotgun housing typology.



fig. 187: FLOAT House, Model
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fig. 188: FLOAT House, North East Perspective, fig. 189: FLOAT House, East View,
August 2009 August 2009

fig. 190: FLOAT House, Scaffolding on South West fig. 191: FLOAT House, North View, August 2009
Perspective, August 2009

fig. 192: FLOAT House, Base of Vertical Guidance Post, fig. 193: FLOAT House, Foundation, August 2009
August 2009
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fig. 194: FLOAT House Completed October 6th 2009, Front View

fig. 196: FLOAT House Completed October 6th 2009, Interior View

221

fig. 195: FLOAT House, Recent
Exploded Axonometric

fig. 197: FLOAT House, Back View



FLOWAT HOLESE; PARTS

vn P T L Pl
FIaF TR eAl, P T A el
(LU i

oy e

Li== i o= oAb TR
FEEW B PraRET

Pers T i

FETT FTPINRCTINNL B
VEES | RO R U

FTOE NTINL AV ST

MESS "ANTTT L I'F 2R
g CRCo i L it m
o T

D P B T

ol i S Doaleed
e TIRANEL . SR (AR
| e

11 RN A

7 el i PO

L ]
T

= A WA

PR ET T At St

FiABEILT AL

A ILH UL LT L

LB T L
R A

= i

BT ITIE L PR T w
CRT e LR e,
RN L LT

fig. 199: FLOAT House, Recent Plan and 3D Axonometic
222



05
Vi

technical

feasibility:
LIFT house




_". ‘;I:' Jt:":.'l I |
3 R s 1
= ¥
LIFT Ho
) :

_ I
il
#%UO Partial Aerial View of

s i IR

o

! ‘I r '--r:l . :: --J

'.' |I ke ." .lll e t

'. gt Bl |
o "

P







LIFT HOUSE -
AMPHIBIOUS HOUSING IN
DHAKA, BANGLADESH

Prithula Prosun, a graduate student in architecture at
the University of Waterloo, has recently designed and
built the first engineered and code compliant amphibi-
ous house in Dhaka, Bangladesh. It is also believed to
be the first engineered amphibious housing project con-
structed outside the Netherlands and the United States.
She calls the project LIFT House, which stands for Low
Income Floating Technology. It was designed for imple-
mentation in impoverished communities situated in low-
lying, flood-prone areas of Dhaka, and has the capabil-
ity of floating in rising water. She was successful in
obtaining a grant from the International Development
Research Center (IDRC) to support the research, design
and construction of the two-unit prototype. According
to Prosun, “The project has been constructed, flotation-
tested, and was inaugurated by the Agricultural Minister
Matia Chowdhury at House Building Research Institute
at Mirpur in Dhaka on January 26, 2010 [fig. 200].72%

As published in Canadian Architect, April 2010, “Prith-
ula designed an affordable house with a projected cost
per unit of $4,000 made from sustainable and recycled
material such as bamboo. [The house] derives its buoy-
ancy from recycled plastic water bottles. . . . These bot-
tles are plentiful; in fact, they litter the city and cause
drainage problems. . . . Electricity is derived from two
60 Watt solar panels to power lighting and fans. The
houses are served by composting toilets, and urine is
directed to the garden through an underground pipe sys-

tem 29216

LIFT House, built by construction workers and volun-
teers from the local area, is a particularly useful prec-
edent for the BFP as it may serve to inform the future
implementation of sustainable materials, funding, media
relations and project coordination.

The following excerpt is the abstract Prosun submitted
for the IDRC, which describes details and initiatives of
the project.

226

Rapid urbanization in Dhaka, Bangladesh has
forced a large portion of the city’s population to
take shelter in substandard housing in slum and
squatter settlements deprived of basic services.
The heavy influx of rural-urban migration,
amongst other factors, has resulted in a housing
market that does not cater to the urban poor.
Large public housing initiatives have proven to
be inadequate to solve the problem of housing
Dhaka’s slum and squatter inhabitants. Frequent
floods in the city have further deteriorated the
lives of the urban poor, creating great economic
losses and an array of health problems. Low
lying portions of the city experience annual
inundation due to the overflow of surrounding
rivers and heavy monsoon precipitation, creating
a threshold for development. The high land
prices of Dhaka make these flood-prone areas
especially attractive to hazardous slum and
squatter settlements.

The design proposal provides a solution for
housing that will become a new typology for
urban slums and squatters. A prototype of a
sustainable amphibious housing community will
provide opportunities for home based income
generation aimed at empowering women. The
design consists of a service spine which is a
concrete structure that contains all the service
connections and houses green technologies such
as composting toilets and rainwater harvesting
cisterns. The structure for the amphibious houses
attach to the service spine that act asthe vertical
guide. The chosen residents, currently squatter
inhabitants, will be responsible for taking a
micro-credit loan to finance and construct the
finishes and roofing for the amphibious houses.
This innovative prototype of flood protected
housing for the urban poor will begin a process
that can spread and adapt to the slumand squatter
areas of Dhaka, giving each citizen a chance to
exercise their right to decent housing *"”



Notable design features include:

e A Raised Courtyard and Vegetable
Garden: Soil from excavation is used for a
shared courtyard and vegetable garden.

o Washrooms: Toilets and showers are
located on the ground level in the brick
service spine and remain stationary during
a flood.

*  Brick Service Spine: Contains service
lines, water cistern and composting tanks.

e [ndigenous Materials: Exterior clad-
ding, interior finishes and roofing are all
made from indigenous materials.

*  Bamboo Units on Amphibious Founda-
tions: Connected to the brick service spine,
that acts as a vertical guide during flotation.

e FElevated Walkways: The top of the brick
service spine becomes an elevated brick

pathway and exterior space for residents >'$

Prosun’s original design began as an 8-unit residence,
but the experimental prototype constructed has 2 units.
The following descriptions reflect the initial 8-unit
concept.

Figure 201 is the initial rendered plan of the ground
level displaying the showers, composting toilets, ser-
vice stairs and a vegetable garden. Dual access is
provided, allowing compartmentalization of living
spaces. The amphibious housing units made of bam-
boo are attached with steel connectors to the brick ser-
vice spine. Figures 202 and 203 are the initial rendered
sectional comparisons of the units in dry conditions
and flooded conditions. Figure 204 highlights the ini-
tial notable design elements. Figures 205-207 are ini-
tial conceptual perspective renderings. Figures 208 and
209 are renderings of the 2-unit prototype.

227

HOW IT WORKS

Each of the two-unit dwellings is primarily made of
bamboo and provides living and sleeping quarters for
a single family. The central brick spine houses the
plumbing, utilities and rainwater storage cisterns. The
vertical guidance system is comprised of a steel pipe
that is cast into the masonry service core with a slit
cut along the front, facing the bamboo house. Inside
the pipe, a smaller steel pipe (approximately 1 foot in
length) is inserted that slides up and down inside the
main pipe. The smaller pipe is attached to the bam-
boo dwelling with metal plates that pass through the
slot in the larger pipe. Buoyancy of the bamboo dwell-
ing units is achieved using two different systems: one
of the dwellings has a hollow ferrocement founda-
tion, the other is a bamboo frame foundation filled with
recapped empty water bottles. The steel vertical guid-
ance system attaches the bamboo dwellings to the brick
and concrete service spine and the dwellings slide up
and down vertically.*®

CONSTRUCTION TIMELINE

Figures 210-221 are site photographs of the proj-
ect under construction. At the beginning of Novem-
ber 2009, soil tests were initiated on the site of LIFT
House. Excavation began on November 12, 2009, and
lasted for four days. On the fifth day, November 17,
2009, reinforcement for the concrete slab was set in
place and two days later, concrete was poured for the
foundation. On November 22, 2009, the team began
constructing the brick walls for the central service spine
to house the composting latrines and rainwater storage
cisterns, which took 12 days to complete. While the
masonry service spine was being constructed, bamboo
was also obtained to construct the amphibious housing
units and was later chemically treated. The first buoy-
ancy element was then created for testing, using empty
recapped plastic water bottles encased in a bamboo
frame. On November 23, 2009, the bamboo encased-
water bottle buoyancy element was tested with live
load; four team members stood on top of the buoyancy
element to test its capacity. On December 14,2009, a



ferrocement frame was prepared in order to create one
of the buoyant foundations. On December 31, 2009,
the empty recapped plastic water bottles were prepared
and grouped into plastic bags. By January 5th, 2010,
the bamboo frames for both units were completely
erected and ready to be clad. On January 11, 2010,
woven bamboo cladding was attached to the bamboo
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b Commming el

structural frames of each unit to create the walls and
windows. On January 26, 2010, the LIFT House was
fully completed and the opening ceremony was held
on site in Dhaka, Bangladesh. Figures 222 and 223
are photographs of the completed project in January
2010.220
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fig.201: LIFT House, Rendered Plan
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fig.203: LIFT House, Rendered Section During a Flood
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fig.204: LIFT House, Design Elements

fig. 205: LIFT House, Perspective During a Flood
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fig. 208: LIFT House, Double Unit Rendering, Front Perspective
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fig. 209: LIFT House, Double Unit Rendering, Side Perspective

233



fig. 210: Digging Bore Hole for Soil Test

fig. 214: Preparing Foundation 2 fig. 215: Capped Water Bottle Buoyancy System
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fig. 216: Prithula Overseeing Wall Construction fig. 217: Wall Construction,

fig. 218: Construction Team Assembling Masonry Wall fig. 219: Bamboo Structure in Place

fig. 220: Bamboo Structure in Place beside Concrete Spine fig. 221: Bamboo Structure in Place beside
Concrete Spine, Perspectival View

235



fig. 222: LIFT House, Completed January 2010, Front View
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fig. 223: LIFT House, Completed January 2010, Three-Quarter View
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fig. 224: Amphibious Fishing Camps,
Raccourci Old River, Louisiana

.-.

fig. 225: Amphibious Housing,
Maasbommel, Netherlands

fig.226: LSU Prototype,
Baton Rouge, Louisiana

fig.227: Noah's Ark Project,
New Orleans, Louisiana

fig. 228: FLOAT House,
New Orleans, Louisiana

fig. 229: LIFT House,
Dhaka, Bangladesh

TECHNICAL FEASIBILITY SUMMARY

The following summary highlights relevant components of each example in relation
to the Buoyant Foundation Project (BFP).

POINTE COUPEE PARISH (mid 1970s to present)

The first amphibious fishing camps at Raccourci Old River in Pointe Coupee Par-
ish, Louisiana, were constructed around the mid-1970s (fig. 224). They display an
amphibious foundation system installed on mobile housing, and prove its reliabil-
ity, functionality, and affordability. They have been designed and installed by home-
owners, providing an example of a retrofit system that has worked for over 30 years.
The amphibious fishing camps utilize a basic system configuration that can be engi-
neered, made code compliant, and aesthetically appropriate for urban applications.
The amphibious system is usually comprised of expanded polystyrene (EPS) foam
blocks fastened under the steel frame, with steel sleeves that slide up and down on
steel vertical guidance posts. It is a reliable system that is cost-effective and uses ret-
rofit construction to encourage the preservation of existing structures, which also

makes it sustainable.??*

MAASBOMMEL (2006)

The amphibious housing at Maasbommel (fig. 225) exemplifies a modern, engi-
neered solution that can be easily reproduced. It is a widely publicized built example
of amphibious architecture in the Netherlands, classifying it as a type and announc-
ing its technical feasibility for new construction. It is an internationally known exam-
ple of the concept’s feasibility, functionality and appropriateness as a flood mitiga-
tion strategy in flood-prone applications.

Maasbommel’s amphibious housing is new construction that allows for a greater
degree of design flexibility in the search for appropriate innovative solutions that
achieve stability. Each platform supports two houses and the vertical guidance posts
are located in an unobtrusive position between the houses. In contrast, the BFP is a
retrofit, where stabilization and concealing vertical guidance posts is more challeng-
ing 22

LSU HURRICANE CENTER PROTOTYPE (2007)

This prototype (fig. 226) is a simple demonstration that the amphibious foundation
system proposed by the BFP works when flood tested in an observed, calibrated, and
controlled test facility. The amphibious fishing camps at Pointe Coupee Parish pro-
vide an example of the basic system configuration for the prototype. The main com-
ponents of the amphibious system are expanded polystyrene (EPS) blocks fastened
to a steel substructure with sleeves sliding on four fixed vertical guidance posts.??®
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NOAH’S ARK PROJECT (2007)

This example in the Lakeview neighbourhood of New
Orleans is believed to be the first fully engineered and
legally permitted amphibious house constructed in the
United States (fig. 227). The house is prefabricated,
steel-frame construction that is technically feasible and
aesthetically appropriate for New Orleans. The house
sits on a 3-foot-high hollow box that is constructed
from welded plate steel and iron trusses. Heavy timber
vertical guidance posts are sunk into the ground at the
four corners of the house. Metal sleeves that can slide
up and down on the posts are welded to the metal box
base.?*

FLOAT HOUSE (2009)

The FLOAT House (fig. 228) demonstrates the techni-
cal feasibility and appropriateness of amphibious con-
struction for the culture of a local neighbourhood in
New Orleans. It is situated in close proximity to the
potential site of the BFP in the Lower Ninth Ward and
is the first amphibious house to receive an occupancy

permit in the United States.?

The base of the house, what Morphosis refers to as the
“chassis,” provides buoyancy. It allows the house to
slide vertically on two steel guidance posts as water
levels rise and float up to a height of twelve feet. The
“chassis” was prefabricated and modular, made of
a single unit of expanded polystyrene foam coated
in glass fiber reinforced concrete. It houses all the
required anchors, electrical, mechanical, and plumb-
ing systems pre-installed. Two vertical guidance posts,
exposed on the interior but not visible from the exte-
rior, are encased in concrete reinforced sleeves one at
each end of the house. Two concrete piles caps, each
with six 45-foot deep piles, anchor the vertical guid-
ance posts to the ground. The house rests on a raised
4-foot base under normal conditions, which facilitates
accessibility while fostering the porch culture of the
Lower Ninth Ward neighbourhood. FLOAT House not
only serves as a design precedent, but also as a political
precedent in obtaining local building permits. MIR has
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contributed to the exposure of amphibious solutions,
raising public awareness and stimulating the demand
for amphibious housing in the Lower Ninth Ward, New

Orleans and elsewhere .2

LIFT HOUSE (2010)

Prithula Prosun, a graduate student at the University
of Waterloo School of Architecture, created the LIFT
House. This recently completed project targets the low-
income population in flood-prone Dhaka, Bangladesh
(fig. 229). It is an international example of technical
and economic feasibility and appropriateness, employ-
ing the use of sustainable materials. Buoyancy is
achieved through two methods: a hollow ferrocement
foundation for one unit and a bamboo frame founda-
tion filled with recapped empty water bottles for the
other. A central, masonry service spine provides ver-
tical guidance for the two bamboo dwellings. These
innovative techniques may provide insight to the BFP
during future development.??’

Figure 230 compares significant parameters of each
example, visually outlining feasibility aspects in rela-
tion to the BFP.
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major building
materials

expanded polystyrene (EPS) blocks
fastened under the frame with sleeves that
slide up on fixed vertical guidance posts

steel / timber,
EPS foam for
buoyancy

superstructure is built

expanded polystyrene (EPS) blocks
fastened to a steel substructure
with sleeves sliding on four fixed

|
|
|
|
|
: vertical guidance posts
|
|
|
|
|

corners of the house

and down vertically

70-tonne concrete box provides buoyancy
and forms the basement on which the wooden

boxes come in semi-detached pairs, connected
by a deck - each pair is set into a niche in the
river bank and held there by 2 large steel posts

a hollow 3-foot high barge welded together
from plate steel and iron trusses that carry the
weight of this steel-framed home

wooden vertical guidance posts at the four

the base of the house is reconceived as a
chassis — acts as a raft, allowing the house
to rise vertically on two steel guidance posts,
floating up to twelve feet as water levels rise
-the ‘chassis’ made from polystyrene foam
coated in glass fiber reinforced concrete

buoyancy is achieved from two different sys-
tems: one of the dwellings has a hollow fer-
rocement foundation, the other is a bamboo
frame foundation filled with recapped empty
water bottles - the steel vertical guidance sys-
tem attaches the bamboo dwellings to the brick
and concrete service spine - dwellings slide up

coated EPS foam for buoyancy fastened to
the steel substructure - telescoping vertical
guidance posts that pull out of the ground as
the house rises are being developed

timber,
concrete,
steel

steel / timber,
EPS foam for
buoyancy

steel for frame
timber for
vertical
guidance posts

prefabricated
construction

concrete,

EPS foam coated
in glass-fiber rein-
forced concrete,
house is wood-
frame construction

bamboo, masonry,
ferrocement,
plastic water bottles
for buoyancy,
slotted steel tubes
cast into masonry
base for vertical
guidance
steel, coated EPS
foam for buoyancy
(possible use of
thermoplastic timber
in place of steel)

$ 5,000

(or less)

$ 310,000

(starting price)

technical feasibility
application to the BFP

amphibious fishing camps

in pointe coupee parish
provide the basic system
configuration that needs
to be engineered, made
code compliant and
aesthetically appropriate
for urban applications

massbommel was

the first modern built
amphibious architecture
project, classifying it as
a type, demonstrating
its feasibility and
functionality for flood
mitigation in below
sea-level applications.

|

|

!
(including |
temporary |
flood tank) |
|

|

|

|

$ 525,000

|
|
|
!
(asking price) :
|
|
|
|
|

$ 150,000*

(list price

subsidized by
MIR - actual cost
of construction is !
undisclosed) l

$ 20,000 +

(cost to restore
upper portion
of house if
necessary)

a simple demonstration
that the proposed BFP
system works in an
observed, measured
calibrated flood test in
a controlled test facility
demonstrating the
technical feasibility.

demonstrates the
technical feasibility
and appropriateness
for new orleans using
pre-fabricated new
construction

demonstrates the
technical feasibility and
appropriateness for
the local culture of new
orleans, particularly the
lower ninth ward

demonstrates the
technical and economic
feasibility and
appropriateness for a
low-income population
and use of sustainable
materials

combines all design
parameters listed above
as well as potentially
implementing
thermoplastic timber

fig 230: Technical Feasibility Comparison Chart
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ANALYSIS

The previous chart outlines the parameters and compo-
nents common to each example of amphibious archi-
tecture. The following analysis will elaborate on the
information noted in the chart, compare the key ele-
ments of each amphibious system, and assess the place
of the BFP in the discussion of amphibious architec-
ture.

The projects presented are international examples of
amphibious flood-protection strategies for urban and
rural housing types. They were all built in the last 5
years, with the exception of the amphibious fishing
camps in Pointe Coupee Parish, which first appeared
in the 1970s.2%

The examples of amphibious architecture discussed
provide effective and reliable solutions to the over-
arching problem of flood mitigation for housing in
low-lying, flood-prone areas. Each location faces the
challenge of global warming. In addition, the follow-
ing, specific challenges apply to individual projects:
seasonal flooding, subsidence, vulnerability to storm
surge, severe weather conditions, and unreliable large-
scale infrastructure.

The following fundamental characteristics are present
in each example of amphibious architecture: the abil-
ity to operate passively and move vertically, while pos-
sessing buoyancy elements, a vertical guidance system
and the flexibility to reside on land and, when required,
float on water. The design constraints are generally dic-
tated by the context, the type of construction and bud-
get.

The ranges of techniques implemented are primarily
based on whether the project is new construction or a
retrofit. New construction allows for a higher degree
of flexibility and aesthetic refinement when incorporat-
ing the amphibious elements. For example, the FLOAT
House is designed with the vertical guidance system
on the interior of the structure and a “chassis” to pro-
vide buoyancy, situated beneath the residential portion

of the structure .??°
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In addition, lateral stability can be achieved more easily
with new construction, as observed with Maasbommel
and the LIFT House. In each of these examples, hous-
ing units are joined by sharing a common element that
provides lateral resistance. For the amphibious houses
in Maabommel, two houses share a platform that pro-
vides lateral stability. For the LIFT House, a central,
fixed, masonry spine provides both stability and verti-

cal guidance.?

Although retrofits do not allow for a great deal of
design flexibility, as exhibited by the amphibious fish-
ing camps at Point Coupee Parish, they are a catalyst
for rehabilitation of damaged structures and are a more
sustainable choice than demolition and new construc-
tion.

The LIFT House exhibits some unique and distinctive
features. The buoyancy elements are compartmental-
ized to provide a greater degree of reliability and ser-
viceability. For one of the two LIFT houses, recapped
empty plastic water bottles are used for buoyancy. They
are grouped in bundles wrapped in plastic bags, and
then encased in a bamboo frame. In the event that one
bundle gets damaged, it can be easily replaced without
affecting the others. In addition, the vertical guidance
system possesses unique connection details. It is com-
prised of a steel pipe that is cast into the masonry ser-
vice core with a slit cut along the front, facing the bam-
boo house. Inside the pipe is inserted a smaller steel
pipe, approximately 1 foot in length, which slides up
and down inside the main pipe. The smaller pipe is fas-
tened to the bamboo dwelling with metal plates that
pass through the slot in the larger pipe.?!

The size of each project falls within a range of 300 to
2,700 square feet. The major variance in size is between
a double or single unit, and one or two-storeys.?2

Although the budget for each project created design
constraints, it simultaneously offered an opportunity for
innovation.



The unique typology of amphibious architecture fosters
inventive solutions that allow land-based structures to
adapt to water. The price range for each project varies
from the more modest schemes of $5000 for the retrofit
of fishing camps in Pointe Coupee Parish, to $525,000
for a newly constructed amphibious home, Noah’s Ark
Project. The amphibious fishing camps in Pointe Cou-
pee Parish, LIFT House, and the BFP prototype are all
low-cost examples, ranging from $4000 to $5000 com-
pared to Maasbommel, Noah’s Ark Project and FLOAT
House which are between $400,000 to $500,000. 2

Material selection was essentially based on budget,
availability, functional requirements, and the type of
construction. Many of the new construction examples
utilize prefabricated elements.

The key component of the FLOAT House is a prefabri-
cated “chassis,” made from polystyrene foam coated in
glass fiber-reinforced concrete. Maasbommel employed
the use of prefabricated elements for the roof and clad-
ding. Noah’s Ark Project also used pre-fabricated con-
struction for the upper portion of the house.The amphib-
ious fishing camps in Point Coupee Parish in some
cases retrofit existing prefabricated mobile homes.
Each vertical guidance system is made from steel com-
ponents, except for the Noah’s Ark Project, where the
posts are solid timber. The buoyancy elements varied
for each project. Maasbommel and Noah’s Ark Proj-
ect both used hollow boxes (Maasbommel made of
concrete and Noah’s Ark made of steel) as the flota-
tion device. Pointe Coupee Parish and the LSU proto-
type used expanded polystyrene (EPS) foam blocks. As
mentioned previously, the LIFT House used recapped
water bottles in a bamboo frame for one unit. The sec-
ond unit uses a hollow ferrocement foundation, simi-
lar to Maasbommel. The cladding for the LIFT House
dwelling units is natural hand-woven plant material 2

In some cases, for Point Coupee Parish, flexible utility
connections are utilized. Manual disconnect is usually
used for water and sewer and umbilical connections are
used for electrical 2%
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Along with the functional constraints that exist for new
or retrofit amphibious housing, the majority of cases
must comply with legal policies that dictated a portion
of the design. For example, Noah’s Ark Project origi-
nally specified a manual disconnect for sewage. How-
ever, the City of New Orleans has apparently objected
to this type of connection; therefore a self-sealing
breakaway connection will be used instead.?*®

COMPARATIVE ANALYSIS

It is a challenge to compare these projects to each other
as there are unique factors employed in each project.
Projects may be comparatively analyzed with two or
more common elements such as their location and con-
struction types. It is more effective to deconstruct each
example.

APPLICATION + IMPROVEMENTS FOR THE BFP

As observed with the fishing camps in Pointe Coupee
Parish, the most cost-effective mode to construct an
amphibious foundation is through retrofit. This prec-
edent was highly influential in the development of the
LSU prototype as it employs similar approaches to
buoyancy and vertical guidance.?’

Since FLOAT House and the BFP share a similar loca-
tion and a close proximity, design considerations for
the FLOAT House are more applicable than perhaps
any other example. The scale of the project is also
the closest to the BFP and they are both single units.
The completion of the FLOAT House in the Lower
Ninth Ward demonstrates how appropriate that neigh-
bourhood is for amphibious solutions. It also displays
FEMA's shifting attitude towards amphibious housing,
which may open the door to future amphibious projects
in North America.

Telescoping vertical guidance posts are currently being
developed. This is an unprecedented method of achiev-
ing lateral stiffness and stability, specific to the BFP. It
will allow for a greater height variance, up to 25 feet,
concealing the post below grade during normal condi-
tions.



The telescoping posts will be attached to the steel
frame and will “telescope,” as the name suggests,
out of the ground during a flood. A unique connec-
tion between the telescoping guidance posts and steel
frame will also need to be designed. Engineering, test-
ing and cost-analysis are required before this compo-
nent can be implemented.?*®

Thermoplastic timber is being considered to replace
the steel substructure and vertical guidance posts. The
switch to this material in place of steel will address
the challenge of achieving lateral stability. Among the
more apparent benefits of thermoplastic timber and
its resilience to moisture, it is advantageous because
it eliminates the need for a frictionless connection for
the telescoping vertical guidance posts. However, it
is not a cost-effective solution when building a small
number of buoyant foundations. Should the use of ther-
moplastic timber not be feasible, all steel components
will need to be protected against corrosion. A water
resistant coating for the substructure and vertical guid-
ance system is required. An epoxy coating for the steel
components may provide sufficient protection against
corrosion and would cost significantly less than using
thermoplastic timber. The disadvantage of implement-
ing a polymer-based coating for the vertical guidance
posts would be that it creates too much friction as the
house is sliding up and down. A galvanized steel coat-
ing is another option which would be cost-effective and

create less friction.?*®

Compartmentalizing buoyancy elements as employed
by the LIFT House could provide a greater degree
of reliability and serviceability. However, a frame or
lightweight structure would need to be designed to
encase these elements. Expanded polystyrene (EPS)
foam is vulnerable to solvents and gasoline, which may
be excreted into floodwaters. Coating the buoyancy
elements with a fiber-reinforced concrete as utilized for
the FLOAT House would add extra protection and reli-
ability to the EPS foam blocks. The major setback to
this recommendation is the high cost involved to coat
multiple small blocks. Perhaps other types of coating
such as an acrylic epoxy/polymer-based paint used for
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marine application may be more cost-effective initially.
However, it will require regular maintenance, increas-
ing the overall cost. Polyethylene is another suitable
coating material for the EPS foam blocks. Of course
another option would be to use a different material for
buoyancy altogether.

The LIFT House suggests two other buoyancy options
that are cost-effective and technically feasible —a hollow
ferrocement concrete box for one unit and recapped
plastic water bottles encased in a bamboo frame for the
other. Maasbommel also employs a hollow concrete
foundation to provide buoyancy for its amphibi-
ous homes. Another option is a hollow steel box, as
displayed in Noah’s Ark Project. However it would be
the least cost-effective solution, and needs to be coated
to protect against corrosion. A method of stabilization
against such lateral loads as wind and flowing water
is necessary. As mentioned earlier, Maasbommel and
LIFT House join two housing units, centrally, by shar-

ing a common element that counteracts lateral loads.?*°

Such a method of lateral stabilization could be explored
for the BFP. Given the nature of tight-knit communities
in New Orleans, another option, provided the city isin
agreement, is that two neighbours who desire to imple-
ment buoyant foundations could connect their houses
using on a common platform (eg: Maasbommel’s
amphibious houses). If this option were to become
permissible, vertical guidance posts could be located
between the houses as well.

The Noah’s Ark Project and FLOAT House have
had to specify the correct type of utility connections
required by the City of New Orleans to gain a build-
ing and occupancy permit. A combination of umbili-
cal and self-sealing breakaway connections is required,
as currently called for in the BFP’s design, so that the

system may operate passively.?*



For architects, when designing amphibious housing, a
multi-disciplinary approach is essential to arrive at the
appropriate solution for a specific location. Amphibious
architecture is a new typology that is in the process of
being defined. It requires collaboration from a variety
of disciplines to arrive at innovative strategies, as high-
lighted in this chapter. The main elements common to
all projects are buoyancy and vertical guidance, which
may need to include lateral stabilization. Specific
policies for each location provide an added design
constraint, in addition to the usual constraints neces-
sary for obtaining building and occupancy permits.
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Chapter five discussed local and international examples of
amphibious housing that are technically feasible, in relation
to the Buoyant Foundation Project (BFP).

The six pertinent and completed projects discussed are as
follows: Amphibious Fishing Camps in Point Coupee Par-
ish, Louisiana; Amphibious Housing in Maasbommel, Neth-
erlands; LSU Prototype in Baton Rouge, Louisiana; Noah’s
Ark Project in Lakeview, New Orleans; FLOAT House in the
Lower Ninth Ward, New Orleans; and LIFT House in Dhaka,
Bangladesh. Each provided an example of a retrofit, proto-
type, and/or new construction employing an amphibious
foundation for housing. Full documentation was provided for
each of the six projects, appearing chronologically based on
the date of construction.

To conclude the chapter, a summary was provided. It out-
lined each project’s key features and its significant contribu-
tions to, or possible future influence on, the BFP. A chart fol-
lows to accompany this summary, highlighting the pertinent
factors of each project’s technical feasibility. Factors such as
date of completion, architect, challenges, maximum height
during flooding, size of unit, buoyancy system, major build-
ing materials and cost were visually displayed to allow for
comparison and cross referencing among the six examples
and the BFP.

An analysis was then provided, that discussed the common
characteristics and distinctive features of each project. Com-
mon to each project is a buoyancy element and vertical guid-
ance system. Some distinctive features are the use of recapped
recycled water bottles encased in a bamboo frame used for
buoyancy in one unit of the LIFT House and the unique “chas-
sis” system employed by the FLOAT House. A brief compar-
ison was drawn between projects with two or more similar
parameters; however this proved to be a challenge, due to the
distinct locations, budgets and sizes of each project. Applica-
tion and areas for improvement were discussed, suggesting
alternative strategies to improve the BFP’s design, to make
it more cost-effective and efficient. Such strategies included
protective coatings for the EPS foam buoyancy blocks, com-
partmentalizing buoyancy elements and exploring the possi-
bility of joining neighbouring properties to create lateral sta-
bility, among other suggestions.

247



248

173.

174.

175.

176.

177.

178.

179.

180.

Owen J. Bello, “Pointe Coupee Parish, Louisi-
ana,” http://www.pcpolicejury.org (accessed Sep-
tember 1, 2009).

Louisiana Sportsman Magazine, “Old River,
Pointe Coupee,” http://www.fishinglouisiana.
com/area2/#01ld%20River (accessed September
1, 2009).

Elizabeth English, “Amphibious Foundations
and the Buoyant Foundation Project: Innovative
Strategies for Flood-Resilient Housing,” (paper
presented at the International Conference on Ur-
ban Flood Management, Paris, France, Novem-
ber 25-27, 2009), 4 (appendices, 412).

ibid.

James Lee Witt Associates, “Pointe Coupee Par-
ish Hazard Mitigation Plan Update and Project
Scoping,” July 01, 2009, 52-58, http://www.
pepjury.org/Pointe%Coupee%Parish%complete%
document%07%01%09.pdf.

Amy Wold, “Float this House: Professor Hopes
to Save Ambiance of N.O. Homes,” The Advo-
cate, Baton Rouge, June 2, 2007, 1 (appendices,
340).

Waterland: Water Information Network, “Histo-
ry of Dutch Water Management,” http://www.
waterland.net/index.cfm/site/ Water%20in%20
the%20Netherlands/pageid/CDAOESA3-D1F5-
1767-58EECA08BC8288ED/index.cfm/water %20
history (accessed September 30, 2009).

Wikipedia, “Maasbommel,” http://en.wikipedia.
org/wiki/Maasbommel (accessed September 1,
2009); and Dura Vermeer, “Amphibious and
Floating Homes in Maasbommel,” http:/www.
duravermeerbusinessdevelopment.nl/uk/project_
info.asp?id=579 (accessed September 1, 2009).



181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

Dura Vermeer, “Amphibious and Floating
Homes in Maasbommel,” http://www.duraver-
meerbusinessdevelopment.nl/uk/project_info.
asp?id=579 (accessed September 1, 2009); and
Jonathan Glancey, “Sink or Swim: In Times of
Flood, These Houses Rise To The Occasion,”
http://www.guardian.co.uk/artanddesign/2004/
may/24/architecture (accessed September 30,
2009).

Andrew Eames, “Floods without Tears,” http://
www.telegraph.co.uk/property/3350061/Floods-
without-tears.html (assessed September 1,
2009).

Dura Vermeer, “Amphibious and Floating
Homes in Maasbommel,” http://www.duraver-
meerbusinessdevelopment.nl/uk/project_info.
asp?id=579 (accessed September 1, 2009).

Glancey. 2004.

ibid.

ibid.

English 2009, 7 (appendices, 412).

Dustin Husser, Matt Guidry, Scott Schroth, Ben
Morvant, Dustin Ewing, “ME 4243 Spring
2007: Buoyant Foundation,” Powerpoint pre-
senation for Mechanical Engineering, Louisiana
State University.

ibid.
ibid.
ibid.

Spatz Development, “Parade of Homes Around
Lakeview.” www.associationevent.com/PATL/
BUILDER /spatz.pdf (accessed November 1,
2009).

249

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

Clayton DeKorne, “Floating Out the Storm: A
Concept Home Designed to Resist Flood and
Wind Rises Out of the Wreckage of New Or-
leans,” Coastal Contractor (2008): 1, http://
www.coastalcontractor.net/cgi-bin/article.
pl?id=189 (accessed September 1, 2009).

Bayou Buzz Staff, “Hurricane Homes,” http:/
www.bayoubuzz.com/News/Louisiana/Business/
Louisiana_Business_Shorts__Michael_Bloom-
berg_Jindal_and_Economic_Development_Hur-
ricane_Homes_Tidewater___5170.asp (accessed
November 1, 2009).

DeKorne. 2008, 2.

ibid., 3.

ibid.

ibid.

Nikki Buskey, “Could floating homes be on the

way?” Houma Today, Sunday, November 8,
2009, http://www.houmatoday.com/arti-
cle/20091108/ARTICLES/911089976 (accessed
November 30, 2009) (appendices, 340).

Morphosis, "FLOAT House,” June 7, 2010,
http://morphopedia.com/projects/float-house (ac-
cessed November 1, 2009).

Morphosis, “Morphosis MIR HOUSE .pdf,” 13
http://morphopedia.com/projects/float-house (ac-
cessed September 1, 2009).

ibid., 13.
ibid., 13.
ibid., 15.

Archinnovations, “Morphosis FLOAT House:
How It Works,” December 2009, http:/www.
archinnovations.com/featured-projects/housing/
morphosis-float-house-how-it-works/ (accessed
September 1, 2010).



206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

2109.

Bradford McKee, “Float House,” October 6,
2009, http://observatory.designobserver.com/en-

try.html?entry=11247 (accessed September 1,
2009).

ibid.
Morphosis. 2009, 16.
Archinnovations, 2009.

Personal Communication with Linda Stone, Pol-
icy Associate for Global Green, December 2010.

Morphosis. 2009, 18.
ibid.

ibid.

Archinnovations, 2009.

Prithula Prosun, The LIFT House: An Amphibi-
ous Strategy for Sustainable and Affordable
Housing for the Urban Poor in Flood-prone
Bangladesh, Masters Thesis, (Waterloo: Univer-
sity of Waterloo, 2010), iii. Prithula is defending
her thesis on December 8, 2010, and expects to
graduate shortly thereafter. Her thesis will be
made electronically available and can be ac-
cessed through the following site: http://
uwspace.uwaterloo.ca/handle/10012/6.

Alexandra Shimo, “Uplifting: A University of
Waterloo Architecture Student Designs Flood-
Proof Buoyant Houses for her Native Bangla-

desh,” Canadian Architect 55 (2010):46

Prithula Prosun, “Innovative Flood Mitigation:
Sustainable Amphibious Housing for the Urban
Poor in Dhaka, Bangladesh.” paper for ECOPO-
LIS Design Award Proposal (May 2009) in Pro-
sun. 2010, 158.

ibid.

Prosun. 2010, 70-72.

250

220.

221.

222.

223.

224.

225.

226.

227.

228.

220.

230.

231.

232.

233.

234.

ibid. 89-147.
English. 2009, 4 (appendices, 412).

Personal Communication with Elizabeth Eng-
lish, March 2010.

Dustin Husser, Matt Guidry, Scott Schroth, Ben
Morvant, Dustin Ewing, “ME 4243 Spring
2007: Buoyant Foundation,” Powerpoint pre-
senation for Mechanical Engineering, Louisiana
State University.

DeKorne. 2008. 1-3.
ibid.
E-Architect, “Morphosis FLOAT House Com-

pleted for Make It Right Foundation,” October
6, 20009, http://www.e-architect.co.uk/america/
make_it_right_float_house.htm (accessed Sep-
tember 1, 2010); and Morphosis. 2009, 13; and
Archinnovations, 20009.

Prosun. 2010, 70-72.

Owen J. Bello, “Pointe Coupee Parish, Louisi-
ana,” http://www.pcpolicejury.org (accessed
September 1, 2009).

Archinnovations, 2009.

Dura Vermeer, 2009; and Personal Communica-
tion with Prithula Prosun, September 2010.

Prosun, 2010, 70-72.

English. 2009, 7 (appendices, 412); and Glancey.
2004; and DeKorne. 2008; and McKee. 2009;
and Prosun. 2010, 77-88.

ibid.

Archinnovations. 2009; and Dura Vermeer.
2010; and DeKorne. 2008, 3; and Prosun. 2010,
70-72.



235.

236.

237.

238.

239.

240.

241.

Elizabeth English, Interviewed by Charlotte
Garson, French Public Radio Station in Breaux
Bridge, LA, August 2008 (appendices, 384).

DeKorne. 2008, 3.

Dustin Husser, Matt Guidry, Scott Schroth, Ben
Morvant, Dustin Ewing, “ME 4243 Spring
2007: Buoyant Foundation,” Powerpoint pre-
senation for Mechanical Engineering, Louisiana
State University.

English and Garson. 2008 (appendices, 384).

English. 2009, 8 (appendices, 412).

Prosun. 2010, 70-72; and Dura Vermeer. 2010;
and DeKorne. 2008, 2.

Personal Communication between Bryan Spatz
and Rebecca Lai, May 2010.

251



06

the buoyant
foundation
project:

efficiency




efficiency:
I. introduction

il. economy
FEMA recommended flood-proofing strategies for
homes in louisiana

lil. sustainability
energy conservation
waste reduction

economic growth
sustainable materials

Iv. resilience
cascading levees
building resilience workshop

V. summary

Vvi. endnotes

253



254

Three major aspects have been identified which con-
tribute to the efficiency of the Buoyant Foundation
Project (BFP). Chapter six will discuss how the BFP
is an economical, sustainable, and resilient form of
flood protection.

The BFP proves to be a more economical form of
flood mitigation through a cost comparison between
the current government recommended strategy of per-
manent static elevation and the proposed amphibious
foundation system. The following argument will dis-
cuss aspects that contribute to the BFP's sustainabil-
ity as it serves a catalytic role for the restoration of
damaged homes in post-Katrina New Orleans. Res-
toration promotes energy conservation, waste reduc-
tion, and economic growth. The potential implemen-
tation of sustainable materials will also be discussed.
The concluding section on resilience will address how
the BFP can contribute to a resilient strategy for flood
mitigation in New Orleans by providing an integral
layer in flood protection in combination with other
large scale, infrastructural strategies.

The chapter concludes with a brief discussion of the
Building Resilience Workshop to further reinforce the
concept of resilient flood protection strategies and dis-
cuss new techniques currently being used. Multidisci-
plinary professionals from architecture, engineering,
planning, academia and politics along with commu-
nity stake holders gathered in New Orleans in Feb-
ruary 2010, to discuss international urban flood pro-
tection strategies. Innovative, resilient, urban flood
mitigation systems were presented, such as cascad-
ing levees and amphibious housing, that are currently
being implemented in Germany and the Netherlands.



| |
efficiency:
economy




permanent static elevation
= $40,000 - $60,000

fig. 231: Permanently Raised House

buoyant foundation retrofit
= $10,000 - $25,000

fig. 232: House on a Buoyant Foundation
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ECONOMY

It is more cost effective to use buoyant foundations
than permanent static elevation (fig. 231,232). As men-
tioned earlier, permanent static elevation is currently
a method approved and recommended by the United
States federal government as a means of flood protec-
tion for residents in Louisiana. FEMA, and all FEMA-
supported organizations such as Louisiana State Uni-
versity (LSU), University of New Orleans (UNO) and
The State of Louisiana Road Home Program are advo-
cating permanent static elevation as a ‘safe’ method to
protect property in the event of a flood 2%

Nikki Buskey, writer for Houma Today, reports on
local resident Mark Callahan, of Terrebonne Parish in
Louisiana. He states that he would have been interested
in installing a buoyant foundation had he been given
the option before he permanently elevated his home.
Buskey reports, “In bayou communities, where many
have been forced to elevate their homes due to repeated
flooding, that could be appealing. [Callahan] said he
was reluctant to elevate his home at first. He eventually
paid $45,000 to boost his house 11 feet. Had he been
given the choice of keeping it on the ground with new
technology, he might have taken it.”2*

Permanent static elevation is currently one of the
options recommended to residents by the United States
federal government among five others outlined in fig-
ure 233. These options are expensive and unreliable
forms of flood protection because none of them can
guarantee that the property will be safe from flood
waters that exceed the intervention’s height, and the
options of relocation and demolition ignore the prob-
lem completely. The unanticipated levee failures that
accompanied Hurricane Katrina proved that a ‘flood
level’ cannot be predicted reliably, therefore any static
option will be an insufficient method of protection. In
addition, only three of the six FEMA recommended
flood-proofing strategies — elevation, relocation and
demolition — meet the minimum requirements of the
NFIP2* Implementing a buoyant foundation system
will allow one’s house to rise up to the required height
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(with a maximum height of 25 feet in the event of a cat-
egory 5 storm surge).>®

Figure 234 is a table which provides a detailed cost
estimate to elevate a 36” x 36’ (1296 sq ft) one-story
home 10 feet above grade. The cost estimated by the
USACE is almost $ 40,000. This price increases for
homes in New Orleans, due to poor soil quality and the

costs involved for stabilizing the foundation.?*

Elizabeth English remarks, “Permanently elevated
homes are vulnerable to wind damage, and elevations
are expensive. Retrofitting an existing house with a
floating foundation costs up to $25,000 compared with
the $40,000 to $60,000 it can cost homeowners to ele-
vate. Adding an elevator for elderly or disabled resi-

dents makes it even more expensive.”?¥

English estimates that $40,000 to $60,000 is a typical
range for the implementation of permanent static ele-
vation. This is significantly greater than the cost to ret-
rofit a house with a buoyant foundation, which is in the
range of $10,000 to $25,000.2

It is more economical and reliable to retrofit a shotgun
style home with a buoyant foundation compared to per-
manent static elevation as a flood mitigation strategy.



FEMA recommended flood-proofing
strategies for homes in Louisiana

ELEVATION — Raising your home so that the
lowest floor is above the flood level. You can
accomplish this in several ways.

WET FLOODPROOFING — Making uninhabited portions of your home resistant to
flood damage and allowing water to enter during flooding.

RELOCATION — Moving your home out of the floodplain to higher ground where it
will not be exposed to flooding.

DRY FLOODPROOFING — Sealing your home to prevent floodwaters from entering.

LEVEES AND FLOODWALLS — Building a floodwall or levee around your home to
hold back floodwaters.

DEMOLITION — Tearing down your damaged home and either rebuilding on the
same property or buying or building a home elsewhere.

FEMA

fig. 233: Six Ways FEMA Recommends to Protect a Home From Flooding
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ELEVATION OF A 36X36 (1296 SF) ONE-STORY HOME 10 FEET ABOVE GRADE

ITEM QUANTITY UNIT PRICE COST
Elevation of Home 1,296 | SF 12 15,552
New Concrete Pier Foundation

(see note) 25 | EA 190 4,750
Pier-Slab Connection 25 | EA 21.2 530
Hurricane Clips 50 | EA 1.5 75
Raise Water, Sewer & Gas 10 | LF 28.14 281
Elevate Air Conditioner

Wooden Deck 5x5, treated 25 | SF 7.54 188
Extended Down spouts 1|LS 150 150
Architectural Modifications

New Front Porch (see note) 36 | SF 7.54 271
Wood Front Stair & Rails 10 | LF 239 2,390
Concrete Stair Pad 1| EA 50 50
New Back Porch (see note) 100 | SF 7.54 754
Wood Back Stair & Rails 10 | LF 239 2,390
Concrete Stair Pad 1|EA 50 50
Wooden Lattice 1,440 | SF 1 1,440
Painting, Decks & Stairs 150 | SF 0.39 58
Painting Lattice, Spray 1,440 | SF 0.14 202
New Sidewalks 30 | LF 5.52 166
Subtotal 29,298
Contingencies 25% 7,325
Subtotal Construction Cost 36,623
Engineering & Design 5% 1,831
Supervision & Administration 3% 1,099
Total Construction Cost $39,552
Const. Cost Per Sg. Foot of Slab $31

NOTE:

Concrete Piers, 9' c.c., 14' x 14' x 13'-10" pier in place. Includes 2' x 2' x 8" footing in place,
4 #4 bars each way.

New Front Porch: Wood Deck, 6' x 6', treated 2x6

New Back Porch: Wood Deck, 10' x 10, treated 2x6

fig. 234: Detailed Cost Estimate to Permanently Elevate a Home
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SUSTAINABILITY

The Buoyant Foundation Project (BFP) provides a sus-
tainable solution to flood mitigation through promoting
the rehabilitation of damaged homes and potentially
incorporating sustainable materials into its system. It
is more environmentally responsible to restore and pre-
serve existing buildings than to demolish and rebuild
them. The BFP serves as a catalyst for the restoration
of damaged homes in post-Katrina New Orleans. The
BFP retrofits traditional wooden shotgun-style hous-
ing, which plays a vital role in the preservation of a
neighbourhood that contributes greatly to the culture
of New Orleans. The BFP is also preserving a housing
type built from a scarce indigenous wood, the Louisi-
ana cypress, which is no longer available for construc-
tion; thus, these houses are irreplaceable. This type of
wood is rot, termite and mould-resistant, which is par-
ticularly suitable to Louisiana’s climate.?* In addition,
the BFP is considering the use of sustainable materials
such as thermoplastic timber and recycled, recapped
plastic water bottles.

Rehabilitating damaged buildings promotes environ-
mentally and economically sustainable development.
According to Patrice Frye of the National Trust for
Historic Preservation, “The National Trust for Historic
Preservation is . . . leading a national effort to develop
both the research and the policies required to support
the integration of historic preservation principles into
the larger discourse of sustainability.” 2

Restoration promotes energy conservation, the avoid-
ance of additional environmental impacts, waste reduc-
tion and the ability to curb sprawl. The concept of eco-
nomic sustainability refers to the general economic
impacts of preservation, including the ability to gen-
erate more jobs, as well as increased economic growth

through the conservation of natural resources.?!
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ENERGY CONSERVATION

Embodied energy can be defined as, “The amount of
energy associated with extracting, processing, manu-
facturing, transporting and assembling building mate-

rials.”??

According to Calvin W. Carter, in a study assessing
energy conservation:

Conserving buildings preserves embodied
energy, and reduces the need for new ma-
terials. In the 1970s, the National Trust and
the Advisory Council on Historic Preser-
vation developed calculations for measur-
ing the embodied energy in buildings based
on square footage and building types. .. [A
case study on] Grand Central Arcade in Se-
attle’s Pioneer Square concluded that the
Arcade embodied 17 billion BTUs (British
Thermal Units of energy), and that a new
building of equivalent size would require
109 billion BTUs to construct. Preserving
the Arcade would result in an energy sav-
ings of 92 billion BTUs, or 730,000 gallons
of gasoline — ‘enough to power 250 auto-
mobiles for 60,000 miles.’?*

This case study is one example that illustrates how
preservation conserves energy. Through the reduced
use of vital renewable and non-renewable resources,
energy is conserved, creating a sustainably responsible
solution to post-Katrina rebuilding.

WASTE REDUCTION

Franklin and Associates, a major consulting firm ded-
icated to providing consulting services in life cycle
analysis and solid waste management, says “preserv-
ing buildings reduces waste in landfills. Demolition of
housing produces an average of 115 lbs of waste per
square foot, while demolition of commercial buildings
generates approximately 155 lbs of waste per square

foot.”?*



They further elaborate by providing examples of
building-related waste generated in the United States.
According to estimates provided by the Environmen-
tal Protection Agency (EPA), “tremendous waste is
generated as a result of building demolition. The EPA
estimates that 136 million tons of building-related
construction and demolition (C & D) debris was gener-
ated in the United States in 1996. By 2003, C & D
waste was estimated to be 325 million tons — almost a
250% increase in just seven years. Annual construction
and demolition debris accounts for roughly 24% of the
municipal solid waste stream.”?%

Waste management is imperative to reducing harm-
ful effects on the environment. As landfills are over-
whelmed with waste, the mode in which waste is
created must be re-examined to ensure the reduction of
greenhouse gas emissions.

ECONOMIC GROWTH

Dr. David Listokin, a professor at the Center for Urban
Policy Research at Rutgers University, asserts that
historic preservation is interconnected to many other
industries. “Preservation does not operate within its
own isolated sphere, but touches many areas of the
local economy, and affects different sectors of commu-
nity life,” according to Listokin. “It touches finance,
real estate and government. It affects retailing, employ-
ment and tourism. It impacts the mayor, the merchant
and the homeowner.”?%

Listokin argues that historic preservation can spur
economic development. He states, “Historic preserva-
tion spurs economic development, [whereby] preser-
vation serves as a catalyst for additional investment in
communities. . . . Preservation creates more jobs than
new construction [demonstrated] by several studies and
an economic input-output model developed by Carne-
gie Mellon University. . . . 1998 research found that $1
million in historic preservation activity creates about
38 jobs, while $1 million in new construction of non-
residential structures creates 36 jobs. The same invest-
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ment yields $1.7 million in GDP for preservation, and
$1.6 million for new construction.”?’

Listokin also comments on preservation as being a
“powerful generator of affordable housing.”?® Accord-
ing to him, “equity is a core tenet of sustainable devel-
opment, and affordable housing is key to achieving
equity. Historic buildings have often served as a valu-
able source of affordable housing. Between the late
1970s and the late 1990s, 40,000 units of affordable
housing were created using Historic Tax Credits.”?®

Preservation of historic buildings serves as a catalyst
for additional investment in communities and plays a
significant role in job creation resulting in economic
growth.



SUSTAINABLE MATERIALS

The BFP is considering the use of sustainable materi-
als for its major design components: structural grade
Thermoplastic timber for the foundation’s substructure
and vertical guidance system, along with recycled plas-
tic water bottles in place of EPS buoyancy blocks. Ther-
moplastic timber is a composite material made almost
entirely from recycled post-consumer and industrial

plastics, also known as High Density Polymer Elastics
fig. 235: Bridge made of Thermoplastic Timber (HDPE), resin and fiberglass (fig. 235, 236).%

Thermoplastic timber is a fiber-glass reinforced plas-
tic material that is structural-grade and can be used for
load-bearing construction. Plastic lumber first emerged
on the United States marketplace in the early 1990s.25!
Lisa Miles Jackson of Innovative Green Solutions and
Thomas J. Nosker have described the origins and ben-
efits of thermoplastic timber. According to the authors,
“the patented technologies provide products that are
extremely strong and durable, flexible in design, and
virtually maintenance-free. Successful demonstrations
have shown that Thermoplastic timber is a viable alter-
native to more traditional building materials including
wood, steel, and concrete.”?%?

Jackson and Nosker further elaborate on the nature of
thermoplastic timber:

This innovative material is made entirely
from post-consumer and post-industrial re-
cycled #2 plastic and automotive scrap. It is
completely inert and will not leach harmful
chemicals into the soil or water. The use of
this innovative technology keeps recycled
plastic out of the waste stream, effectively
doubling the quantity of waste this plan will
divert from landfills. . . . The Rutgers experts
have developed processing that uses a mini-
fig. 237: Thermoplastic Dock mum amount of recycled fiberglass to achieve
structural stiffness, strength, and creep resis-
tance. The fiberglass blends thoroughly with
the HDPE solution created a load-bearing
product.?%
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fig. 238: Thermoplastic Timber Pilings

fig. 240: Plastic Water Bottle Raft
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Thermoplastic timber is resistant to moisture, rot,
rust or corrosion and crumbling. It is also resistant
to insects and does not degrade like natural wood
(chemically treated or not) when exposed to the
exterior elements (fig. 237, 238).2%* Through main-
taining a longer lifespan and requiring less main-
tenance, the amount of waste and labor costs are
reduced. Compared to the use of wood, thermoplas-
tic timber is more cost-effective and can be imple-
mented more efficiently.?® Thermoplastic timber
can withstand extreme shifts in temperature and
does not biodegrade or oxidize. In terms of dura-
bility, “accelerated weather testing was stopped at
50 years, demonstrating that Thermoplastic timber
can last more than 50 years with minimal mainte-
nance.”?%®

The longevity of this product allows for minimal
replacement, ultimately producing less waste. In
addition to the use of Thermoplastic timber for the
BFP’s foundation substructure and vertical guid-
ance system, the use of recycled plastic water bot-
tles in place of EPS (expanded polystyrene) buoy-
ancy blocks is being considered. According to the
Container Recycling Institute, “eighty percent
of plastic water bottles used in the United States
become garbage or end up in landfills.”*’ Reusing
plastic water bottles will divert waste from land-
fills and provides an environmentally responsible
solution for buoyancy (fig. 239, 240).



efficiency:
resilience




RESILIENCE

The Buoyant Foundation Project (BFP) is a resilient
form of flood protection for New Orleans. The tragic
flooding in the aftermath of Hurricane Katrina pro-
vided evidence that the larger issue of flood mitiga-
tion needs to be addressed on a local scale. Impending
climate change issues affecting coastal cities interna-
tionally point to the need for a re-evaluation of human-
kind’s relationship with water. The ability to coexist
with water has become imperative and requires a com-
bination of innovative flood mitigation strategies on a
variety of scales.

As noted by Craig E. Colten, in An Unnatural Metrop-
olis: Wresting New Orleans From Nature, “the human
effort to manage the environment has been a vitally
important dimension in shaping New Orleans’ land-
scape, and the landscape is the visible record of human

transactions with the environment.”2%®

With every natural and man-made disaster to affect
New Orleans, flood mitigation strategies are re-exam-
ined and new strategies are implemented. It has become
apparent that a resilient strategy is necessary to miti-
gate future flooding in New Orleans and southern Lou-
isiana effectively.

The Resilience Alliance is a research organization
including professionals from a variety of disciplines
which “explores the dynamics of complex adaptive
systems.” They define resilience as:

‘to jump or leap back, the ability to recov-
er from or adjust easily to misfortune or
change. . . . The ability to absorb disturbanc-
es, to be changed and then to reorganize and
still have the same identity (retain the same
basic structure and ways of functioning). It
includes the ability to learn from the dis-
turbance. A resilient system is forgiving of
external shocks. As resilience declines the
magnitude of a shock from which it cannot
recover gets smaller and smaller. Resilience
shifts attention from purely growth and ef-
ficiency to needed recovery and flexibility.
Growth and efficiency alone can often lead
ecological systems, businesses and societies
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into fragile rigidities, exposing them to tur-
bulent transformation. Learning, recovery
and flexibility open eyes to novelty and new
worlds of opportunity.?®

EEINT3

Perhaps this ability to “absorb disturbance,” “reor-
ganize,” and adapt to change, while preserving iden-
tity can be best observed in New Orleans. This city
has retained its unique character despite devastating
flooding and damages throughout many hurricanes. As
stated by Kevin Lynch, world renowned urban planner
and author, in Vale and Campanella’s book, The Resil-
ient City: How Modern Cities Recover from Disas-
ter, “a city is hard to kill, in part because of its strate-
gic geographical location, its concentrated, persisting
stock of physical capital, and even more because of the
memories, motives and skills of its inhabitants.”?°

New Orleans is a resilient city, and has recovered from
several damaging hurricanes throughout history. In
addition to Hurricanes Katrina and Rita, it recovered
from the destruction of Hurricanes Camille in 1969 and
Betsy in 1965 through the hard work and stewardship
of its residents (fig. 241).7"*

Flood protection is more effective in a resilient system
where failures are smaller and more localized than in
an overwhelming and catastrophic event. John Lopez,
Director-Coastal Sustainability Program Lake Pon-
tchartrain Basin Foundation, suggests “the multiple
lines of defence strategy.” He states:

The multiple lines of defense strategy pro-
poses that two essential elements of the
Louisiana coast be managed and perpetuat-
ed that together will sustain the coast eco-
nomically. . . . The two planning elements
are (1) Using natural and manmade features
that directly impede storm surge or reduce
storm damage (lines of defense), (2) Es-
tablishing and sustaining the coastal hab-
itat distribution (habitat goals). The ‘‘lines
of defense” include the Gulf of Mexico
shelf, the barrier islands, the sounds, marsh
land bridges, natural ridges, manmade ridg-
es, flood gates, flood levees, pump stations,
home and building elevations, and evacua-
tion routes.?
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-
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fig. 241: Paths of Significant Hurricanes which affected New Orleans
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Erik Pasche et al., Professor of Hydraulic Engineering
at the Hamburg-University of Technology, reinforces
this concept and suggests that resilient flood mitiga-
tion should be conceived in multiple layers, cascad-
ing levees, compartmentalization and multiple overlaid
flood mitigation strategies. Diffusion and dispersion of
risk will minimize the direct impact.?”

The BFP could serve a catalytic role in the recovery
and creation of a flood-resilient New Orleans. The BFP
provides a flexible system that allows a house to adapt
to changing conditions in the event of a flood. The BFP
is a small-scale flood mitigation strategy that could
provide one of the many layers of flood protection New
Orleans will require.

CASCADING LEVEES

Elizabeth English suggests the possibility of the BFP
supplementing a cascading levee system for New
Orleans. In 2007, she spent time in the Netherlands at
the UNESCO Living With Water Workshop, where she
learned about the work of German professor Erik Pas-
che, who is currently developing cascading levee sys-
tems in Hamburg.

She explains in an interview with Charlotte Garson for
French public radio:

Rather than having one big huge levee,
which is only as strong as its weakest part,
you have a series of levees. So, we could
leave the existing levees in New Orleans,
not make them any bigger, just get them all
to the point where they are really category 3
resistant. Then behind the levees have other
smaller levees, for example there could be a
secondary levee, behind the primary levee
along Lake Ponchartrain, that went around
City Park in New Orleans so that if it went
to the south of City Park — if the new sec-
ondary levee was parallel to the primary le-
vee but included an areathat wouldn't be di-
sastrous, absolutely disastrous if it flooded,
then you can let the primary levee overtop
and the park would fill up with water but the
land behind the secondary levee wouldn't
fill until that very large reservoir was full.
And when that reservoir filled up, then that
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levee could overtop and there could be ater-
tiary levee system. It would be so easy to
make cascading levees of this sort in New
Orleans because we already have the bou-
levards with what in New Orleans is called
the ‘neutral ground, which is the strip of
grass between the streets going in opposite
directions on either side, a boulevard. But
the neutral ground is always raised, it’s al-
ways mounded and in fact there is a great
tradition in New Orleans of whenever there
is a relatively small flood people drive their
cars up onto the neutral ground so that the
cars are safe and don’t get flooded in the
streets. Well the neutral grounds, by put-
ting a mound where the streets are as well
as where the grass is, those could be turned
into a secondary or tertiary levee system.*”

English remarks that implementing cascading levees
dleviates the need for every house to be on buoy-
ant foundations; only houses in vulnerable locations,
between the primary and secondary levees, would need
buoyant foundations. If that area flooded, those houses
would float and the house’s contents would be pro-
tected.

BUILDING RESILIENCE WORKSHOP

Cascading levees and amphibious architecture were
two of many urban flood resilience strategies discussed
at the workshop entitled, “Building Resilience: Imple-
menting Innovative, Sustainable Flood Mitigation
Solutions for the Gulf Coast,” held at the Old US Mint
in New Orleans from February 25 to 27, 2010. The
conference brought together an international mix of
architects, engineers, planners, policy makers, commu-
nity organizers and academic researchers specializing
in sustainable flood protection to discuss the challenges
of living with water within cities and communities, and
institutional/government’s resistance to change for the
Gulf Coast.?®



English elaborates on the Building Resilience Work-
shop:

Speakers from Germany, the Netherlands
and across North America came together
with local |eaders to discuss how non-struc-
tural flood mitigation strategies such as wet-
lands restoration, cascading levee systems,
temporary floodwalls, amphibious housing
and regenerative landscaping could be im-
plemented in the Gulf Coast region in gener-
al and in New Orleans in particular. It was
a primary goal of the workshop to create
greater awareness in the Gulf Coast region
of approaches that are being implement-
ed successfully in other parts of the world
but may not yet be embraced in the Unit-
ed States. The workshop encouraged an at-
titude of accommodating, rather than fight-
ing, water, recognizing that we must learn to

live in safety WITH water.?”®

The innovative strategies presented at the Building
Resilience Workshop were to raise local awareness.
The following key questions were addressed as a basis
for discussion:

e How have international communities,
faced with repeated, catastrophic storm and
flood events, maintained physical and social
infrastructures?

e  What innovations have occurred in
response to catastrophic events?

e How can mitigation strategies that
diffuse risk, as opposed to concentrating
risk, reduce a community’s overall vulner-
ability and increase its resilience?

e How might cultures share “best prac-
tices’ and incorporate innovative, sustain-
able technol ogies more quickly?

o What are the successful approaches that
have been used el sewhere to overcome insti-
tutional resistance to change that inhibits
the implementation of new strategies?
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e How can technical solutions be more
responsive to social and cultural needs and
traditional ways of life?

o What are both the physical and cultural
implications of redesigning cities for
increased resilience?

o What planning decisions can we make
now that will help us build resilience and
adaptability into our cities for the future??””

The five keynote speakers were: Lt. General Russel
Honoré, (Ret.), Visonary leader of the New Normal and
Commander of Joint Task Force Katrina; Larry S. Buss,
retired Chief of Hydrologic Engineering for the US
Army Corps of Engineers (USACE), P. E., CFM and
long time Chair of the USACE National Nonstructural/
Flood Proofing Committee; Professor Erik Pasche,
Professor for Hydraulic Engineering at the Hamburg
University of Technology; Chris Zevenbergen, Profes-
sor at the Water Engineering Department of UNESCO-
IHE; and Dr. Jack Martin, a Professor in the Depart-
ment of Technology at Appalachian State University.?”®
Each of their presentations discussed local and interna-
tional culturally respectful strategies, which can fortify
communities to become more flood resilient. Broader
issues such as the “physical and cultural implications
of redesigning cities for resilience” in the face of global
climate change were also explored.?”®

The BFP is a resilient flood mitigation strategy and,
when combined with other large-scale infrastructural
systems such as cascading levee systems, would
provide significantly stronger, more reliable flood
protection.
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The Buoyant Foundation Project (BFP) is a resilient
flood mitigation strategy and, when combined with
other large-scale infrastructural systems such as cas-
cading levees, would provide significantly stronger,
more reliable flood protection.

This chapter has outlined how the BFP is an efficient
solution to flood mitigation through providing an eco-
nomical, sustainable and resilient strategy for home-
owners in New Orleans.

Cost efficiency is proven through a comparison of
the government recommended strategy of permanent
static elevation and the proposed buoyant founda-
tion system. The BFP is a more-cost effective solu-
tion than permanent static elevation and is effective
in providing adequate flood protection for shotgun-
style housing.

The BFP attempts to provide a sustainable flood mit-
igation solution through implementing sustainable
materials and encouraging the rehabilitation of dam-
aged homes. The aforementioned environmental and
economic benefits of building preservation provide
sufficient evidence why it is sustainably more respon-
sible than demolition and rebuilding. Energy conser-
vation, waste reduction, job creation, affordable hous-
ing and the use of sustainable materials are all aspects
that make the BFP a sustainable flood protection strat-

cgy.

Lastly, the BFP can contribute to the creation of a more
resilient flood-mitigation system for New Orleans,
through its ability to adapt passively to changing con-
ditions. The BFP is not the only strategy required to
protect against flooding, rather it is intended to be part
of a network of flood protection strategies on vari-
ous scales. The BFP provides a small-scale solution,
which, when combined with larger infrastructural
methods, can create a multi-layered system. In the
event of flooding, failures will become smaller and
more localized rather than a single catastrophic event,
as was the case with Hurricane Katrina.
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Chapter seven will discuss future objectives and
requirements to bring the Buoyant Foundation
Project (BFP) closer to completion.

A 100-block concept is discussed, analyzing the
hypothetical situation if 300 houses had imple-
mented buoyant foundations prior to Hurricane
Katrina. This concept provides insight as to how
the BFP may have aided in a quicker recovery of
the Lower Ninth Ward in New Orleans.

The BFP is considering the use of a new ther-
moplastic composite structural grade material
in place of the steel frame substructure and tele-
scoping steel vertical guidance posts. There is
also research being conducted on incorporating
containers filled with recapped, recycled plastic
water bottles to replace the EPS buoyancy blocks.

To conclude the chapter, a comparison of
amphibious architecture and the Buoyant Foun-
dation Project is provided by displaying timelines
of the major milestones in the history of amphibi-
ous architecture with the progress of the Buoyant
Foundation Project.
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100-BLOCK CONCEPT

Wheat if 300 residences in the Lower Ninth Ward had
installed buoyant foundations on shotgun houses prior
to Hurricane Katrina? In figure 242, the shaded area,
south of North Claiborne Avenue and north of St.
Claude Avenue is the zone that the BFP has targeted
for the implementation of buoyant foundations on sin-
gle shotgun residences. Figure 243 outlines 100 blocks
that have been identified within this zone of the Lower
Ninth Ward. Residential blocks are marked in red and
commercial or vacant blocks are marked in blue. Only
blocks marked in red possess residences that are poten-
tially suitable for retrofit with the buoyant foundation
system. Given an average house hold size of 4 persons
per shotgun house, if 3 houses per block had retrofit-
ted their homes with buoyant foundations, 1200 resi-
dents could have immediately returned to their homes

with possessions intact after the storm. If these 1200
residents had returned immediately after Katrina, this
would have expedited the return of utilities, encour-
aging other former residents to return much sooner.
Figure 244 displays the recovery of housing units per
block between North Claiborne Avenue and St. Claude
Avenue in 2010. Figure 245 is a table comparing
active households receiving mail in the Lower Ninth
Ward before and after Hurricane Katrina. Three years
after Katrina, only 11% of households were receiving
mail 2 Presently, only 24% of Lower Ninth Ward res-
idents are receiving mail, which one of the lowest per-
centages for neighbourhoods in New Orleans.! This
slow recovery could have been prevented by having
amphibious housing in this area. Figure 246 is an aer-
ia view of aportion of the Lower Ninth Ward, south of
North Claiborne Avenue and north of St. Claude Ave-
nue, displaying the current state of housing in 2010.

fig. 242: Focus of the BFP, Lower Ninth Ward, New Orleans
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[ ] residential lot
[ ] commercial or vacant lot

fig. 243: The Future of the BFP, 100-Block Concept

fig. 244: Housing Recovery By Block, 2010

Neighborhood June 2005 June 2008 June 2009 June 2010 % Recovery June 2010
Lakeview Neighborhood 4,711 1,912 2,358 2,774 59%
Lakewood 786 590 593 624 79%
Leonidas 3,726 3,521 3,485 3,288 88%
Little Woods 16,504 8,907 11,385 12,751 77%
Lower Garden District 4,406 4,073 4,295 4,542 103%
Lower Ninth Ward Neighborhood 5,363 601 1,017 1,271 24%
Marigny 2,133 2,079 2,119 2,128 100%
Marlyville/Fountainebleau 3,010 2,706 2,752 2,792 93%
McDonogh 1,270 1,323 1,281 1,279 101%

fig. 245: Households Actively Receiving Mail in New Orleans, 2010
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fig. 247: Thermoplastic Timber Piling Installation

fig. 248: Elevated Rail in Chicago Using
Thermoplastic Ties

T =

fig. 249: Water Bottle “Junkraft”
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FUTURE CONSIDERATIONS:
USE OF SUSTAINABLE MATERIALS

As discussed in previous chapters, the use of ther-
moplastic timber (fig. 247, 248) in place of the
steel frame substructure and telescoping steel ver-
tical guidance posts is currently being investigated.
Thermoplastic timber does not corrode and is a
more suitable material than steel for structures par-
tially submerged in water.

Recapped, recycled empty water bottles in place
of EPS flotation blocks are also being considered.
Bundles of air-filled, sealed plastic bottles can pro-
vide both buoyancy and redundancy (fig. 249, 250).

Either a cavity or frame would need to be created to
hold the water bottles in place, much like the N55
flotation system (fig. 251) that uses plastic modules
attached to a frame to form a cohesive buoyancy
element. This “Floating Platform” is part of N55’s
“Spaceframe” project, completed in 2002. N55 is a
multi-disciplinary design firm based in Denmark.

Maria Alexandrescu, a student at the University
of Waterloo School of Architecture, has provided
the following research as part of her submission
for “ARCH 684-016 Amphibious Architectures:
The Buoyant Foundation Project and Alternative
Flood Mitigation Strategies in Post-Katrina New
Orleans.” This was an elective course held at the
school in spring 2009.

According to N55:

The Floating Platform is a modular con-
struction, which is intended to function
as a buoyant foundation for N55 Space-
frame (see manual for N55 Spaceframe),
or for other lightweight constructions. .
. . The Floating Platform is a space lat-
tice, comprised of small modules made
from stainless steel with built-in buoy-
ant tanks. The small modules in the
platform can all be assembled by hand.



fig. 252: Plastic Water Bottles Used for Tes
Construction of the

ting Prior to
LIFT House
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The modular system facilitates gradual ex-
tensions and makes the platform less vul-
nerable to damage; for example, leaks on-
ly have local impact and can be repaired
locally. . . . The platform draws approxi-
mately 1.2 meters when loaded. . . is con-
structed as an “octet truss” space lattice
(see Manual for N55 Spaceframe) and is
shaped as an equilateral triangle. 189 poly-
ethylene tanks make the platform buoyant.
They are concentrated in the three pon-
toons situated in each corner of the plat-
form. The pontoons are constructed from
3 layers of tanks and are shaped as tetra-
hedra with one vertex pointing downwards
and a plane facing upwards.?®?

The Floating Platform provides an example of a mod-
ular buoyancy system using the geometry of an “octet
truss” to provide a light-weight, rigid frame. The plas-
tic compartments can be easily serviced and main-
tained without causing a major failure to the entire
system. (See pages 327-329 in the appendices for fur-
ther information on the N55 Floating Platform).

This design principle was implemented by Prith-
ula Prosun for the buoyancy elements of the LIFT
House. Figure 252 is a photograph taken on the site of
Prithula Prosun’s LIFT House. She utilized bundles
of recapped plastic water bottles in plastic bags for
buoyancy blocks for one of the full-scale built pro-
totypes of her amphibious housing. Like the plastic
compartments of the Floating Platform, these bundles
act as modules that can be serviced individually with-
out disrupting the whole system.

On the following pages, figures 253 and 254 display
timeliness of the major milestones of amphibious
architecture and the BFP.
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BFP timeline

——== 1975
1986
2005
hurricane katrina struck new orleans, louisiana ~ --------- z )
2006
elizabeth engish founded the BFP ~ --------- @
amphibious foundations in point coupee parish documented = -+ L J
by dustin ewing (LSU student)
2007
first prototype at LSU completed
trip to Netherlands and participation in UNESCO living with water conference
(elizabeth english and LSU students stuart broussard and scott schroth )
2008
amphibious foundations research began at university of waterloo
1315 lamanche street house gutted ready for implementation
development of the BFP identity and website
2009
development of phases 1 & 2 to comply with FEMA and NFIP regulations =~ === [ ]
amphibious architecture course at uw school of architecture -+ o
thermoplastic timber and recycled water bottles as sustainable materials -------- [ ]
were introduced for the project
2010
building resilience workshop held in new orleans
yundation affiliates with the center for ecosystem and resilience adaptation (ERA) -+ L]
at university of waterloo
2011
building resilience workshop 2 in new orleans - ®
— 2012

fig. 253: BFP Timeline
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amphibious architecture timeline

1975 [ SR dr. john michael vlach published phd on the louisiana shotgun house in
document entitled ‘sources of the shotgun’
1986 @---oe amphibious fishing camps at pointe coupee parish began design and construction
[ herman hertzberger designed his first floating house ‘watervilla’ using a foam-filled
concrete base for buoyancy - he refined that design for a second attempt,
completed in 2002 in the town of middelburg.
2005
[ SRR hurricane katrina struck new orleans, louisiana
2006
amphibious housing project completed in the netherlands at maasbhommel
[ ZEERE by factor architecten and dura vermeer construction led by chris zevenbergen
2007
[ RIS BFP prototype completed and tested at LSU
[ IR noah’s ark project completed, first engineered amphibious house built in the united states
in lakeview, new orleans by spatz developments
@ actor brad pitt launched the make it right foundation to build 150 green,
2008
affordable, high-quality design homes in the lower ninth ward, new orleans
2009
P— FLOAT house completed - first fully permitted amphibious house in new orleans
designed by morphosis architects for the make it right foundation
2010
[ R LIFT house by prithula prosun completed in dhaka, bangladesh
2011
2012

fig. 254: Amphibious Architecture Timeline
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This chapter has outlined significant future consider-
ations that will carry the project into the next phase of
investigation.

The 100-block concept provides insight as to how
neighbourhoods may recover more quickly after cat-
astrophic flooding. If buoyant foundations had been
implemented on just 300 homes, at least 1200 resi-
dents may have returned to their former homes imme-
diately after the storm and could have expedited the
return of utilities and services, enabling the return of
more residents.

The implementation of materials such as Thermoplas-
tic timber and recapped recycled water bottles could
improve the overall sustainability of the project, how-
ever further investigation is required.

Lastly, the BFP has been progressing simultaneously
with many significant amphibious architectural proj-
ects as illustrated in the adjacent timelines. Since the
BFP was founded in 2006, the amphibious homes in
Maasbommel, Netherlands, the amphibious house in
Lakeview, New Orleans, the FLOAT House in the
Lower Ninth Ward, New Orleans, and the LIFT house
in Dhaka, Bangladesh, have been completed and are
providing effective flood mitigation both locally and
internationally.
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CONCLUSIONS

Climate change is an urgent matter and it has become
critical to reevaluate humankind’s relationship with
water. Flood mitigation strategies for coastal cities
world-wide must be reconceived to accommodate the
flux in climate. Flexible, multi-layered systems that
can adapt to changes in sea level are imperative. Pas-
sive systems, which operate both statically and dynam-
ically when required, are needed to accommodate the
dynamic relationship between land and water.

Classic methods implemented to “control” water have
caused further damage to New Orleans. Infrastructure
used to prevent flooding has disrupted the city’s nat-
ural defense system by inhibiting silt deposition and
replenishment of the natural levee system. Ground-
water pumping has increased the rate of subsidence.
Hurricane Katrina revealed the inadequacy of USACE
designed flood protection systems, where artificial sys-
tems used to manage water ultimately failed.

The importance and necessity of an alternative flood
protection system is apparent. The tragic aftermath
of Hurricane Katrina demonstrated the inadequacy of
the United States federal government’s hurricane pro-
tection system. Multiple levee failures, a lack of pre-
paredness, insufficient aid and the slow return of utili-
ties delayed the recovery of New Orleans, particularly
the Lower Ninth Ward. This neighbourhood was one
of the most severely damaged yet recoverable areas
of New Orleans. Many homes were salvageable and
could be suitable for retrofit with buoyant foundations.
Residents surveyed from the Lower Ninth Ward have
expressed a strong desire to return home despite the
tragic events of Katrina. It is hoped that implementa-
tion of the BFP will convince residents that they can
return to their former neighbourhoods in safety.

The BFP’s goal is to provide an affordable solution for
homeowners to protect their possessions and enable
the return of residents after a flood. The current solu-
tion promoted by the United States federal govern-
ment recommends or requires permanent static eleva-
tion for homeowners in flood-prone areas. It is not a
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viable or practical response. Permanently elevating a
home is costly, inconvenient, and heightens the risk of
wind damage during future hurricanes. It also destroys
neighbourhood character by disrupting the relationship
of house to street and does not foster a culture of social
interaction. The BFP recognizes the importance of a
street-level front porch and its role in maintaining New
Orleans’ tight-knit community culture.

The BFP provides a culturaly sensitive, technically
feasible, economical, sustainable and resilient form of
flood protection for residents of the Lower Ninth Ward
in post-Katrina New Orleans. This low-impact flood
mitigation strategy promotes the restoration of exist-
ing shotgun homes through their retrofit with buoyant
foundations using cost-effective and sustainable mate-
rials. It enables them to float during a flood. The BFP
is currently the only strategy that addresses the tech-
nical, safety-related, environmental and socio-cultural
aspects of flood protection simultaneously.

The BFP supports the local culture and restoration of
the physical habitat. The shotgun house plays an inte-
gral part in shaping the distinctive cultures in New
Orleans by contributing to the strengthening of tight-
knit communities and reinforcing the sense of place.
The lack of interior privacy created by the absence of
separated circulation space, coupled with the utiliza-
tion of the front porch as a social realm, has fostered a
culture of social interaction in the Lower Ninth Ward
and other similar New Orleans neighbourhoods.

Local and international precedents prove the technical
feasibility of amphibious foundations. On a local scale
at Pointe Coupee Parish, Lakeview and the Lower
Ninth Ward, and on global scale in the Netherlands and
Bangladesh, different variations of amphibious foun-
dation systems have been constructed in vulnerable
flood-prone locations.

The retrofitted, pre-manufactured mobile homes that
comprise the amphibious fishing camps on Raccourci
Old River in Pointe Coupee Parish (some of them in
existence for more than 30 years) inspired the basic



system configuration and materiality of the BFP. Engi-
neered design, aesthetic modification and code compli-
ance are necessary for implementation in an urban set-
ting.

The amphibious housing at Maasbommel is a modern
engineered solution. It was the first known and widely
publicized example of modern amphibious housing,
gaining exposure as a type. It demonstrates feasibil-
ity of concept and the appropriateness of amphibious
architecture for a low-lying flood-prone region.

The LSU Hurricane Center prototype was a full-scale
partial prototype of the BFP system that demonstrated
its functionality. Mechanical Engineering students
built a platform on a buoyant foundation to test for sta-
bility, and LSU Hurricane Center students completed
the prototype by building a house frame and a flood
tank around the platform to carry out flood tests. The
prototype proved that the BFP system works with an
observed flood test in a controlled testing facility. This
example revealed areas for improvement directly relat-
ing to the BFP.

Noah’sArk Project in Lakeview, New Orleans, wasthe
first legally permitted, modern engineered home con-
structed in North America with an amphibious founda-
tion. It demonstrates the feasibility and appropriateness
of this concept for New Orleans. Although it is neither
a shotgun house nor a retrofit, it demonstrates similar
technical aspects to the design of a buoyant foundation.
It uses vertical guideposts and sleeves similar to the
LSU Hurricane Center prototype and has had to tackle
zoning and permitting issues.

The recent completion of Morphosis’ FLOAT House
made ground breaking progress as the first home to
implement an amphibious foundation in New Orleans
and receive an occupancy permit. The FLOAT House
paves the way politically, opening the door for local
opportunities, and has played a significant role in
addressing FEMA and NFIP objections to implement-
ing the BFP.
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The LIFT House is another international example of
the technical and economic feasibility and appropriate-
ness for a low-income population in Dhaka, Bangla-
desh. Prithula Prosun, a masters student at the Univer-
sity of Waterloo School of Architecture, designed and
built an amphibious house, which may serve to inform
the BFP on the implementation of sustainable materi-
als and the acceptance of the concept and feasibility.

The BFP is a more economical form of flood protec-
tion than permanent static elevation, as it is more cost-
effective to implement. It also provides a higher level
of flood protection than permanent static elevation
because as it is able to adapt to changing flood levels.
Through the retrofit of existing structures with buoy-
ant foundations, less waste and energy are consumed in
comparison to new construction. The BFP contributes
to the creation of flood-resilient neighbourhoods in
New Orleans by providing a flexible system that allows
a house to adapt to changing conditions when flooding
occurs. It serves as a small-scale intervention, one of
the many layers of flood protection necessary to pro-
vide New Orleans with greater resilience to flooding.

To achieve the BFP’s commitment to providing cost-
effective, alternative flood protection will require inno-
vative methods of funding to enable the project’s com-
pletion and implementation. Students, volunteers, spon-
sors, partners, and affiliates have all collaborated both
locally and nationally in bringing the project to its cur-
rent state.

Much effort is still required to achieve the comple-
tion of a full-scale buoyant foundation in the Lower
Ninth Ward. However, as public awareness continues
to grow, and with an increasing number of interna-
tional amphibious projects, the BFP team is confident
that successful implementation of the Buoyant Founda-
tion Project is likely in the near future.
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’7 Tl ,rr‘ i e W e submission to “ARCH 684-016 Amphibious Architec-
& P i [ g tures: The Buoyant Foundation Project and Alterna-
;:q M M 5 S S N ":}-I _ J tive Flood Mitigation Strategies in Post-Katrina New

e, ir* L_:_?l:;ﬁ;.? "’:éi_.-l-"-’ = e Orleans,” an elective course held at the University in

< =8N :. ?:'r'“-‘ﬂ;;‘ﬂ 55 ;w spring 20009.

ey ARy e A8,
L FEE AL e ;g:' ' HALONG BAY, VIETNAM
B 4 Wy L e s i

N I
g S \ = i, ) Located North East of Vietnam in Quang Ninh prov-
"' iy - - e ince, Halong Bay is a group of offshore islands that

kst 1 _ 1 is the best example of marine invaded tower karst
' in the world. The bay is a UNESCO World Heritage
site. Floating villages surround many of the islands.
These villages are small communities of local resi-
dents, many of who never lived on solid ground. Most
of Halong bay’s local inhabitants make their living
by fishing. There are currently four fishing villages
within the World Heritage protected area, with around
1600 inhabitants who live on floating houses and
boats. Each village is made up of approximately 7-10
floating homes constructed out of bamboo and various
woods. The houses remain permanently buoyant and
are inhabited throughout the whole year. The house
floats on empty air drums attached to the underside of
a wood frame that creates the foundation. The float-
ing structures are not just for residential use. There
are also floating electric generators and disco centers
within the village (fig. 255-258).

fig. 257: Floating House, Halong Bay, Vietnam fig. 258: Floating House, Halong Bay, Vietnam 2
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fig. 262: Floating House, Agusan Marsh 3

AGUSAN MARSH, PHILIPPINES

Agusan Marsh is a vast complex of freshwater marshes
and watercourses with numerous lakes and ponds in
the upper basin of the Agusan River. Some parts of the
marsh are used for traditional fish ponds and rice paddies.
The site acts as storage for rain water and reduces the
immediate downstream flow of flood water into Butuan
City. This marsh is also a UNESCO world heritage
site. Agusan Marsh is a primitive fishing village with-
out access to electricity. The floating village of Agusan
marsh is a grass roots solution to problems caused by
excessively fluctuating tidewaters and frequent earth-
quakes. Houses on the shore are at risk of destruction,
while the floating village can respond to the risks of
the environment. The tiny community of mostly ethnic
Manobos has made their permanent homes deep within
the marsh, living on floating homes. The small houses
made of bamboo and nipa lashed to hard wood logs,
freely rise or fall with the level of the marsh itself. The
marsh provides virtually everything the Manobos need
(fig. 259-263).2

fig. 263: Floating House, Agusan Marsh 4
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fig. 264: Location Cambodia

CHONG KNEAS, CAMBODIA

Chong Kneas is the major boat-landing site connecting
Siem Reap with the Tonle Sap Lake. It is a popular tran-
sit route. When the lake is at its highest level, all trans-
shipment activities and most of the Chong Kneas popula-
tion are concentrated around Phnom Kraom, an isolated
rocky outcrop rising about 140 m above the otherwise
flat terrain.®

Chong Kneas consists of 7 fishing villages, 6 of which
are made up of floating houses. The floating villages are
also some of the most ethnically diverse in Cambodia.
Although Cambodia’s richest natural resource, the float-
ing villages are some of the country’s poorest commu-
nities. The constant seasonal movement is costly to
the villagers, who must pay for towing and repairs to
their vessels, which together account for a large part of
their annual expenditure. The water is filled with float-
ing trash, rotting organic matter, fuel and oil, making it
hazardous to its inhabitants.*

The floating villages move to the base of Phnom Kraom
when the water level is high in the lake. In the dry
season, the villages anchor in a small inlet at the edge
of the lake, where there is access to fishing grounds and
some protection from storms. The wooden houses are
built upon mats of bamboo, metal drums or boat hulls,
such that the front veranda floats a meter or so above the
water. Villages move not only vertically up and down but
also laterally several kilometers back and forth as the
Tonle Sap Lake contracts and expands (fig. 264-269).5

fig. 266: Chong Kneas Village, Cambodia

fig. 267: Floating House, Chong Kneas, Cambodia
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fig. 268: Floating House, Chong Kneas, Cambodia 2

fig. 269: Floating Village, Chong Kneas, Cambodia 3

312



fig. 272: Interior of a Reed Hun Iraq
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IRAQI MARSH VILLAGES

The Ma’dan peoples, and the Beni Hassan created
the Iraqi Marsh Villages. These are floating villages
in the marshes of the Euphrates. These marshes have
been disappearing with the various dams built on the
Euphrates.

Reed huts in Euphrates flood plain. View
from water. We went up the Euphrates all
morning. It is the most curious sight. The
whole country is under water, the villag-
es, which are mainly not sedentary, but no-
madic, are built on floating piles of reed
mats, anchored to palm trees, and locomo-
tion is entirely by boat.’

Since 1968, the Government has slowly eradicated
these villages though irrigation plans, diversions of
water and damming (fig. 270-272).8

MI’'DAN

Mi’dan villages were sometimes built directly in the
marshes on platforms or islands they constructed of
alternate layers of reed mats or reeds and silt. Bitumen
has always been used as a material. Reeds grew every-
where in the marshes and were considered the cheap-
est building material. Mud-brick structures were very
rarely as they required the services of professional
builders and were quite expensive. Family members
could build pise (compressed or packed mud) houses
without any assistance but still used them as a status
symbol. The typical house was usually a little more
than 2 meters wide, about 6 meters long, and a little
less than 3 meters high.°



Houses built of reeds had the additional advantage of
being portable. In the spring, if the marsh waters rose
too high, a five-arched raba could be taken down, moved
to higher ground, and re-erected in less than a day. Reed
dwellings could last for well over 25 years, and mud
dwellings for two or more generations with proper care
and maintenance X’

BENI HASSAN

Beni Hassan are dwellings with walls of mud lumps or of
pise. When the structure was situated alongside a canal
or irrigation channel, it was made of lumps of mud set
on edge in herringbone pattern. Each lump consisted
of a shovelful of mud, and its plano-convex shape,
which resulted from the form of the shovel paddle (fig.
273-275)%

fig. 274: Beni Hassan Interior

~sphotos from 1916

-
fig.275: Beni Hassan 2
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fig. 276: Floating Islands, Lake Titicaca, Peru

fig. 277: Floating Islands, Lake Titicaca, Peru 2
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LAKETITICACA

The Uros people are a group of pre-Incan people
who live on Lake Titicaca in Peru. Floating islands
are made from dried totora reeds. The dense roots
that the plants develop, interweave to form a natural
layer called Khili (about one to two meters thick)
that support the idands and are anchored with ropes
attached to sticks driven into the bottom of the lake.
The reeds at the bottom of the islands rot away fairly
quickly, so new reeds are constantly added to the
top. After about 30 years, the reeds beneath begin
to rot, and the islands must be rebuilt. For sewage
treatment residents use ‘outhouse’ islands near the
main islands, and the ground root absorbs the waste.
Larger islands house about 10 families, while smaller
ones (about 100 feet wide), house only 2 or 3 (fig.
276-277)12
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sites/halongbay.html (accessed August 1, 2009).
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9. ibid.
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This section was provided by Andre Arsenault as
his  submission to “ARCH 684-016 Amphibious
Architectures: The Buoyant Foundation Project and
Alternative Flood Mitigation Strategies in Post-Katrina
New Orleans,” an elective course held at the University
in spring 2009.

INTRODUCTION

The History of human beings living on water goes back
to prehistoric times. Their floating or fixed habitations
generally took one of three main forms, pile dwellings,
rafts, or ships.® - Fleche and Burchard

The following study is intended to comprehend the
amphibious nature of structures found in the contempo-
rary Canadian landscape, and to reflect on the relation-
ship of architecture to the search for a distinctive Cana-
dian identity. Three key regions of Canada (Newfound-
land, Ontario and B.C.) have been selected to represent
the diverse Canadian answer to the question of how one
lives on water. The quotations and photography selected
will provide a visual response to the question of what
constitutes Canadian Amphibious Architecture.
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fig. 278: Floating Dwelling Sketch
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TILTING, NEWFOUNDLAND

Located on a remote island, Tilting has managed to
remain close to its fishing origins and keep its connection
with water through architecture that is at the same time
simple and a clever response to the rugged landscape
surrounding it. Originally used as a common shared
space, the harbour which houses the village, spawned
intricate interwoven boardwalks and fishing stages

- that upon reviewing; clearly demonstrate a vernacular
fig- 279: Floating House, Tilting NFL response to the complicated question of how to bridge
land and water for human activities (fig. 278-282).14

Robert Mellin states:

From wherever they caught their fish, Tilting
men brought it home to their fishing stages.
James Candow aptly describes fishing stages
as amphibious structures ‘which served as a
bridge between land and sea’. He notes their
obscure ancestry and their architectural form,
characterizing them as enclosed wharves,
or hybrids of wharves and ships, similar in

fig. 280: Floating Dock, NFL 2 structure to the ‘North American Iroquoian
longhouse and the Beothuk smoking or dry-
ing house for fish and game.®

Mellin further comments on Tilting’s topography in rela-
tion to housing form,

In Tilting the topography does not influence
house form. The house has autonomous val-
ue and its relation to its site is enigmatic. . .
. The immediate site is nearly ignored in the
placement of the house, and houses are placed
in gardens or on rocks in what appears to be
a casual manner. Houses rarely go beyond a
tentative acknowledgment of their site, such
as fitting a foundation skirt to the rocks, ex-
tending a porch with a bridge, or placing an
ornamental garden adjacent to the house.’®

fig. 281: Floating House, Tilting NFL 3

fig. 282: Floating House, Tilting NFL 4
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fig.285: Ontarto Place, Canada 2

=

fig. 286: Ontario Place, Canada 3
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ONTARIO PLACE

At first glance, Ontario would seem an unlikely location
as a landlocked province to enter into this discussion.
However, with its great lakes and large population bases
along shorelines, two interesting examples of amphib-
ious architecture may be chosen to represent the two
interdependent cultural movements of Ontario: the first
as a national response to its growing global presence,
and the second as a common retreat of summer cottag-
ers on the southern edge of the province (fig. 283-286).

Eberhard Zeidler, architect of Ontario Place comments,

Ontario Place started as the fulfillment of a
promise by the Ontario Government to re-
place the outdated Ontario Exhibition Build-
ing in the Canadian National Exhibition
grounds. . . . The result was five pods, or ex-
hibition pavilions amid the 46 acres of man-
made islands in the lagoon. These pods are
modules that are approximately 750 sqm in
area, three storeys high, and can be com-
bined and joined into many forms. The pods
are light high-tech steel construction, much
like oil derricks, using the minimal amount
of material to “float” above the lake."

He further states,

The three-story pavilions hang from four
central pylons, in the manner of a suspension
bridge, with wire-hung trusses for structur-
al stability. The facade of white-coated steel
and glass conceals a skeleton frame on a cru-
ciform basis with protruding corners and in-
tersections for connecting bridges.*®



LAKE HURON COTTAGE

Lake Huron Cottage was designed by Michael Mere-
dith and Hilary Sample of MOS architects in 2005 (fig.
287-291). They explain:

This project intersects a vernacular house ty-
pology with the site-specific conditions of
this unique place: an island on Lake Huron.
The location on the Great Lakes imposed
complexities to the house’s fabrication and
fig. 287: Lake Huron Cottage, Lake Huron, Ontario construction, as well as its relationship to site.
Annual cyclical changes related to the change
of seasons. . . cause Lake Huron’s water lev-
els to vary drastically from month-to-month,
year-to-year. To adapt to this constant, dy-
namic change, the house floats atop a struc-
ture of steel pontoons, allowing it to fluctuate
along with the lake.*®

They further comment on construction materials and

fabrication techniques:

Lake Huron as a waterway. Construction ma-
terials were instead delivered to the contrac-
fig. 288: Lake Huron Cottage, Model tor's fabrication shop, located on the lake

shore. The steel platform structure with incor-

porated pontoons was built first and towed to

the lake outside the workshop. On the frozen

lake, near the shore, the fabricators construct-

1 2 E F ' - 1 ed the house. The structure was then towed
; ’:l to the site and anchored. In total, between the

various construction stages, the house trav-
eled a total distance of approximately 80 km
on the lake.?°

fig. 289: Lake Huron Cottage, Plan

[ ——

fig. 290: Lake Huron Cottage, Upper Level Plan fig. 291: Lake Huron Cottage, Section
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BRITISH COLUMBIA

Situated at the complete opposite end of the country
from Newfoundland, the roots of its architecture speak
of a completely different relationship with the land-
scape and its influence. Originally sought out for its
resources, British Columbia has become somewhat of
a flagship example of western lifestyle and its environ-
mental approach. As noted in some of the web mate-
rial found about the floating villages of the Vancou-
ver Delta area, the architecture is an example of life-
style choices more so than any other sort of reasoning
(fig. 292-295).

BRITISH COLUMBIA LADNER COMMUNITY

According to International Floating Homes:

Founded in 1882, Ladner is the oldest of
Delta’s communities. Located on rich farm-
land at the mouth of the Fraser River, its ag-
riculture and fishing industries are a con-
tinuing tradition in a diverse community
that is now home to 20,000 residents. Lad-
ner Village boasts several turn of the centu-
ry heritage buildings, still in use. . . . Float-
ing homes on the Fraser River add a dis-
tinctive feature to this community.?

fig. 294: British Columbia, Floating House 2

fig. 295: British Columbia, Floating House 3
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fig. 296: British Columbia, Log Floats

fig. 297: British Columbia, Log Floats2

BRITISH COLUMBIA LOG FLOATS

According to Flesche and Bruchard,

In Northwestern British Columbia, where the
vast forests have made timber a major indus-
try, there have always been floating houses. Log
Cabins - built on rafts as camps for the families
of the lumberjacks. . . . In former times, these
camps consisted of ten to twenty rafts built of
thick cedar trunks, with a life expectancy of
some twenty-five years, and were moved from
one area to the next as the forests were cleared.
But with the march of progress. . . people are
more willing to travel longer distances to work.
As the mobility of these camps is no longer as
important as it once was, they grow bigger and
more fully equipped. City dwellers in search of
rural tranquility have long since discovered the
floating weekend home as an alternative to a
more land-bound holiday cottage, but now they
need not go without such creature comfort as

electricity [fig. 296-298].2

Clearly there is a relationship with water in Canada that
is as diverse as is the population and culture of Canada.
Although three very separate and distinct cultures were
selected, it is clear that an underlying desire to work with
water and land have created a unique Canadian response to
the type of site context. In the case of Newfoundland a very
temporary and unsure footing speaks of a continual renewal
of connection with land and materials used. As political
centre of Canada, Ontario sets itself high above the water
line and ships in its prefabricated solution to create an
almost imposing figure on water. British Columbia seems
to have found a semi-permanence with its use of the native
materials surrounding it. Ever struggling to define itself,
Canadian Amphibious Architecture seems to represent the
overall cultural iconic metaphor of a mosaic, instead of a
single national identity.

Northrop Frye comments on Canadian identity,

The famous Canadian problem of identity may
seem a rationalized, self-pitying or made-up
problem to those who have never had to meet
it, or have never understood that it was there to
be met. . . . The question of identity is primari-
ly a cultural and imaginative question. . . . Iden-
tity is local and regional, rooted in the imagina-

tion and in works of culture.®
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FLOATING STRUCTURES OF RECYCLED
MATERIALS

This section was provided by Maria Alexandrescu as
her submission to “ARCH 684-016 Amphibious Archi-
tectures: The Buoyant Foundation Project and Alterna-
tive Flood Mitigation Strategies in Post-Katrina New

s

Orleans,” an elective course held at the University in

spring 2009.

It is useful to reference non-architectural floating prec-
edents as means to provide insight into non-traditional
floating methods and materials. These boats often re-use
everyday objects such as plastic water bottles as flota-
tion devices. Brooklyn-based street artist SWOON is the
creator of Junk Rafts, which are crafted from construc-
tion site cast-offs and recycled scraps. These eclectic
floats are a cross between a stage-ship and art-raft. These
‘eco-art’ ships are envisioned, by SWOON, as a mani-
festation of “bits of land broken off and headed to sea.”
The vessels are the result of the creative efforts of a host
of collaborators, including Lisa D’Amour and Chicken
John Rinaldi (fig. 299-302).%

: =3 SWOON’s fleets are The Miss Rockaway Armada

- (2006-2007), which followed the Mississippi, and The
fig. 300: Junk Rafts 2 Swimming Cities of Switchback Sea (2008), which rode
- the Hudson and the current Swimming Cities of Sereni-

ssima that set sail in the Adriatic Sea from Slovenia to
Venice in May 2009. While previous rafts by the vaga-
bond Floating Neutrinos have actually crossed the Atlan-
tic, Swimming Cities will keep its travels to the bends
of canals, rivers and seas. Each incarnation of the boat-
circus seems to sharpen its aesthetic, so we’re excited to
see what floats downstream next.?

The boats are crafted of foam and plywood, like two
coffins filled with scrappy foam. The design is pontoon-
based; the water that the pontoon displaces has some-
where to go, and that place is called a displacement hull.
The boats resemble a floating dock, and are very sturdy
and stable in the water. The bigger the boat, the less the
chop affects it. The boats are by design not waterproof;

the water fills the pontoons and the foam ensures they
float.?®
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fig. 302: Junk Rafts 4



SWOON comments on the engines used for Junk
Rafts,

For propulsion, | use Mercedez 240 D diesdl
engines. Four speeds. I pull the engine out
of the car but leave the front tires on. The
front tires then become the bearing that al-
lows me to pull the propeller out of the water.
The engine sits in a cradle called a 5th wheel.
It’s the thing you see in the back of a pick-up
truck for a horse trailer. I just got a few of
those and modified them. You literally move
the entire engine module to steer the craft.
If you look, you can imagine how it works.
It’s ridiculous, amazing and totally function-
al. No one has ever done anything quite like
it. It’s not an out-board or an in-board. I call
it: the ON-BOARD.*

Two Volkswagen Rabbit diesel engines con-
verted to run on waste vegetable oil will pow-
er the propeller. The motors will have an al-
ternator from a police car that will keep our
deep cell batteries charged (so we can have
things like lights) [fig. 303-304].7

S i -
e P e o Dr. Marcus Eriksen, Joel Paschal and Anna Cummins
e 5071 in the United States are the creators of another type

fig. 304: Junk Rafts 6 of Junk Raft or ‘Eco-Mariner.” In response to the
accumulation of plastic trash in the seas, the “raft is 30
feet long, built on six pontoons filled with 15,000 plastic
bottles,” the “deck is made of salvaged sailboat masts,”
the “cabin is the fuselage of a Cessna airplane” and “the
vessel has four sails and can make 90 degrees headway
into the wind.” After nearly three months at sea, sailing
2,600 miles from Los Angeles to Hawaii, none of the
15,000 plastic bottles have shown much sign of wear
and tear, demonstrating the incredible durability of the
plastic that washes into the sea (fig. 305-306).28

N55 FLOATING PLATFORM

The Floating Platform by N55 was created in Denmark
as a buoyant foundation for the N55 Space Frame, or for
other lightweight constructions. The Floating Platform
is a modular construction space lattice, composed of
small modules made from stainless steel with built-in
buoyant tanks. The small modules in the platform
can all be assembled by hand. The platform draws
approximately 1.2 meters when loaded (fig. 307-309).%

fig. 306: Junk Rafts 8
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fig. 309: N55 Floating Platform 3
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TECHNICAL BACKGROUND:

Floating systems that lie still in the water most of the
time have other requirements than ships and barges
that have to be stable during navigation. For exam-
ple, stability can be obtained without ballasting,
thereby reducing the use of materials. In addition,
construction methods that normally are not used
on water can be applied. The floating system can
also be shaped according to the intended usage. The
Floating Platform has comparatively low net buoy-
ancy. This is an economic advantage, but limits the
amount of weight that can be added to the platform.
However, the modularity of the platform offers the
possibility to add more buoyancy when there is a
need for it: extra tanks may be connected to the sides
of the platform, material may be put into the cavi-
ties in the steel truss and extensions can be made
from the same building system. Toilets, and tanks
for water and wastewater, can be integrated in ways
that do not add load to the construction.®

CONSTRUCTION AND BUOYANCY:

The platform is constructed as an “octet truss”
space lattice and is shaped as an equilateral trian-
gle. A total of 189 polyethylene tanks make the plat-
form buoyant. They are concentrated in the three
pontoons situated in each corner of the platform.
The pontoons are constructed from three layers of
tanks and are shaped as tetrahedra with one vertex
pointing downwards and a plane facing upwards.
The tanks are made from low-density polyethylene.
They are built into tetrahedra of stainless, acid-resis-
tant steel, which are assembled into a coherent “octet
truss” space lattice. The buoyancy of the tanks is
reduced at low temperatures because they are made
of flexible material (there is an approximated 10
percent difference between zero and twenty degrees
Celsius).®



Due to the stronger buoyancy in the pontoons, leverage
creates a strain towards the centre. This is compensated
for by reinforcing the platform with a sidepiece consisting
of an extra layer of struts. The cavities between the tanks
in the steel truss create turbulence, and thus the effect of
the waves is reduced when they meet the platform. The
triangular shape also adds stability as the platform floats
on three “points.” Boards are attached to the steel truss
and plates of birch plywood are fastened on top of them.
The plywood functions both as a deck and a floor. It also
contributes to the stabilization of the lattice construction.
The top construction is fixed directly onto the wood as
well as with bolts through the wood to the platform. The
space lattice in the platform is constructed from a steel
type that is the most durable in brackish water, on the
condition that plants and algae will grow on it. However,
galvanic currents will cause sporadic corrosion on
the steel unless measures are taken. Zinc blocks are
attached to the steel with a maximum distance of one
metre. Zinc is a more reactive metal than stainless steel
and will therefore provide sacrificial protection. Using
this method, one should be able to avoid any corrosion
of the steel.®

WIND LOAD AND MOORING:

The construction as a whole is stable and safe in heavy
weather, including hurricanes, provided that it is well
moored. The maximum load on the large sides is 3,000
kilograms horizontally and 300 kilograms vertically in
a wind of 33 m/s (i.e. hurricane conditions). To secure
the construction under these conditions, it should be
moored from each corner with strength of 3.3 tons and
an angle of 12 degrees. There are mooring chains fixed
around two of the node points in each corner of the
platform. Two bruce-anchors hold one of the corners
and the other two are moored to bollards on land. The
tanks are concentrated in the corners of the platform.
I'n order to increase the buoyancy it is possible to attach
extra tanks. The tanks can also be used for wastewater,
sewage and other purposes.®
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MAINTENANCE:

Neither the steel nor the tanks are treated; they need
no other maintenance other than regular checking.
The construction can be lifted up in order to check
thoroughly for corrosion and leaks. The zinc blocks must
be exchanged when the zinc is gone. The plywood deck
must be checked regularly for damage, and the damp
seal on the edges must be maintained. Boards of birch
plywood are fixed with bolts to the node points of the
construction. The boards are treated against dampness
with epoxy and light primer. The top construction is
fixed directly onto the wood as well as with bolts through
the wood to the platform.®

Technical specifications:

Dimensions:

Sides 8.4 m, Area approx. 40 m, Height: 1.5 m.
Buoyancy in platform: 7,500 kg.

Total weight of the construction: 5,500 kg.

Net buoyancy: 2,000 kg.

Tanks: buoyancy / tank at 20°C: 44.8 1. At 0°C: 41.3 1.®



fig. 311: Floating Neutrinos 2
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FLOATING NEUTRINOS

A group called The Flying Neutrinos (fig. 310-311)
created another version of the Junk Raft in the USA.
“A raft, by definition, floats because the materials
with which it has been made are all floatable mate-
rials. In the case of all the Neutrino rafts, we used
mainly recycled wood, logs, Styrofoam and polyure-
thane foam. Other floatables we have used include
empty plastic jugs and bottles, cork and basically
anything that floats.”®

The Son of Town Hall is the name of their raft. It is
self-righting because all the weight is in the bottom
quarter of the entire raft, including very heavy logs.
The top part of the raft is very light, and so it auto-
matically comes back upright if it is tipped.*

All of our rafts conform to the standards
of international regulations about dis-
charge of all kinds. The regulations are
very specific; for example, no plastic ma-
terial of any kind can be discharged over-
board at any time from any vessel. Toi-
let facilities are regulated according to
distance from shore, and accordingly the
rafts are equipped both with holding tanks
for shore side pump out, and also for over-
board discharge where permitted on the
high seas.®
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THE WINSTON LAND-LOCKED
FLOATING HOUSE (WLFH)

Paul Winston, Chief Executive of Winston
International, has worked in the house manu-
facturing field for over 50 years. In the last four
decades he has been actively engaged in the
development of ‘The Winston System’ of fac-
tory-built housing. This system was designed
by architect Ron R. Campbell. Winston Inter-
national has developed a new concept in mod-
ular homes, specifically designed for areas
that experience flooding. Winston has pat-

o ) When flood waters roll in, foam-filled tubes and concrete-
ented a new technology for its invention: The  anchored telescoping steel pierswill keep this modular housedry.

Land-Locked Floating House (WLFH). As the After the flood, the house settles back onto the wooden pilings.
fig. 312: Diagram of WLFH

flood waters rise, the Land-Locked Floating

House is gently and safely lifted up off its pil-
. . . o CONSTRUCTION
ings. The house is anchored in place, while in

the flotation mode. As the flood water recedes, . . .
Winston comments on the construction techniques used for the

and the danger passes, the new anchoring sys-
gerp v g WLFR:

tem also guides the house, as the water lowers
it back onto the pilings. This patented technol-
ogy has been designed by professional archi-
tects, marine and structural engineers (fig.
312-318).%®

Winston summarizes how the WLFH system
works:

The system is composed of tele-
scoping piers set in concrete an-
chors supporting a catamaran flo-
tation base attached to one, two, or
three storey buildings. These struc-
tures will rise above any recorded
flood, and float back to their orig-
inal positions as the flood recedes.
This technology has been ful-
ly tested by accredited testing lab-
oratories using computer testing
methods. Test results state that ‘any
Winston house can be analyzed for
any geographical area to withstand
floods up to five feet above the re-
corded 500 year level.*

The construction techniques employed in the Win-
ston Modular Home are unique in their structural in-
tegrity. The foundation system is composed of four
vertical laminated beams, blocked and fastened to
the floor joist system. The foundation and the joist
system are then locked together with steel post ten-
sion rods. The steel rods make the foundation and the
floor joist system one structural unit. The system is so
strong that a finished house can be lifted with a crane
from four points on the side of the foundation. The
house is then set on nine pressure treated pilings. The
wooden piling is nine inches in diameter and eight to
ten feet long. It is driven into the ground, to a distance
dictated by the soil density. Under dry conditions, the
pilings act as a leveling system.*

FLOTATION SYSTEM

Winston discusses the flotation system:

The first flotation device consisting of expanded foam
insulation is installed between the floor joists. A
three foot thick second flotation member joined di-
rectly to the first flotation assembly is attached to the
underside of the house. As flood waters reach the bot-
tom of the flotation system the home begins to rise.
The house continues to rise as the flood level increas-
es protecting the interior contents from damage.*?
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fig.313: WLFH in ‘Normal’ Position

HOW IT WORKS

Winston explains how the WLFH flotation system
works:

The home is set on nine pressure treated pil-
ings connected to vertical laminated beams.
Under dry conditions the pilings act as a
foundation system supporting the house on
the ground. In addition to the pressure treat-
ed pilings four or more steel piers are locat-
ed at the outer corners of the house and con-
nected to the vertical laminated beams. The
bases of the piers are encased in concrete so
the steel piers serve as both anchors and sta-
tion guides when the house is in the flotation
mode. Each pier contains two or more lu-
bricated telescoping sections; a leveling sta-
bilizer assembly has been incorporated in-
to the system. When a flood occurs the tub-
ing segments nestled inside each other al-
low the house to rise with the water. Elec-
trical, water, sewer and gas lines are manu-
ally disconnected from the house. Optional
back up systems are designed into the hous-
ing unit for emergency use including a sep-
tic holding tank. Fresh water is contained
in a ‘freshwater’ tank. A small generator
system maintains lights, utilities and appli-
ances. When flood water recedes, the house
guided by the telescoping piers, settles back

onto the foundation.®

FEMA’s EVALUATION OF WLFH

Currently, FEMA does not support the efforts of Paul
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fig. 314: WLFH in ‘Floating’ Position

Winston’s Land-Locked Floating House. Below are
statements from FEMA summarizing their evalua-
tion of the project. FEMA initially viewed the Win-
ston Floating House with hostility. Eventually, after a
series of meetings in Washington, DC, it became clear
that some within FEMA viewed the Winston House as
a threat to the thrust of their new policy direction. Win-
ston comments:

To date, FEMA has not supported the con-
cept of floating home flood proofing tech-
nologies because they do not meet the Con-
gressional intent of the Conference Report
of the NIFRA. FEMA believes that the un-
derlying concepts supporting floating home
technologies raise serious technical con-
cerns. This report concludes that any flood-
proofing technology that relies on mechan-
ical processes to provide flood protection,
such as WTI’s floating home system, cannot
be as effective as the permanent elevation
of a structure. In summary, FEMA has de-
termined that floating home systems are not
as effective as a permanently elevated struc-
ture built in conformance with the NFIP re-
quirements. The basic tenets of the NFIP
call on Federal, State and local governments
to ensure that when people choose to devel-
op flood prone areas, that such development
occurs in a manner that limits future dam-
ages and minimizes risks of deaths and in-
juries to building occupants and the public
at large. This technology is not consistent
with these basic tenets of floodplain man-
agement nor the requirements of the Act.*



fig. 315: WLFH System, Axonometric

image from: http://www.floodproofhousing.com/howitworks/viewthebasicstructuraldesign.html
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fig. 316: WLFH System, Plan

image from: http://www.floodproofhousing.com/howitworks/viewthebasicstructuraldesign.html
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fig. 317: WLFH System, Detail

image from: http://www.floodproofhousing.com/howitworks/viewthebasicstructuraldesign.html
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fig. 318: WLFH System, Section

image from: http://www.floodproofhousing.com/howitworks/viewthebasicstructuraldesign.html
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NEW ORLEANS

No easy buoyancy

LIZ FENUTA LATOYA PRINCE

Every night, we gather on my front stoop. We are multiple combinations
of jobless, homeless, family-less, and sometimes just plain listless. We sit
and some of us drink and some of us smoke and together we solve the
problems of the city — since no one in any official capacity seems able
orinclined to do so...We are a porch full of people who don’t know who's
playing in the World Series and don’t know what movies opened this
week and don’t know how many died in Iraq today. We are consumed.
We would probably bore you to tears. But it is good therapy and we
laugh more than we cry, and that’s a start, that’s a good thing, that’s a
sign of winning the war, of getting this damn elephant out of our city

— out of our sight.

— from 1 Dead in Attic: After Katrina, by Chris Rose

= Five years after evacuation, still-displaced
residents of New Orleans have a strong
desire to return to their former communi-
ties. Pre-Katrina New Orleans was a vibrant
community of hard-working residents, and
had a dynamic street life of neighbourhood
parades that bound communities, creating
strong identities and a strong sense of place.
Hurricane Katrina’s flood waters inun-
dated 80% of the city on August 29,2005 as
a result of multiple levee failures, particu-
larly around Lake Pontchartrain. Flooding in
the aftermath of Hurricane Katrina led to
new US Federal regulations and require-
ments, including recommendations that
homes in low-lying areas of New Orleans be
rebuilt and raised high off the ground in
order to be safe from future flooding.
Unfortunately, this is a flood mitigation
strategy that distupts the style of commu-
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nity life in traditional New Orleans neigh-
borhoods.

The front porch is an architectural char-
acteristic of the shotgun-style housing
prevalent in southern Louisiana, which
relies on its relationship to street level to
thrive. This is the threshold of family life,
social encounter and community engage-
ment; it provides refuge and sanctuary. But
porches simply do not function as spaces of
social interaction when they're 12 or 15 feet
above the road. Raising homes above street-
level disrupts the harmonious relationships
among residents, porch-dwellers, next-door
neighbours, community passersby, and
even foreign pedestrians — a community
of social engagement becomes a communi-
ty of division and solitude.

Mindful of this fundamental relation-
ship between the form of shotgun housing



OUTER SPACE

and the way of life it nourishes, Dr. Eliza-
beth English, Associate Professor at the Uni-
versity of Waterloo’s School of Architecture,
founded the Buoyant Foundation Project
(BFP) in 2006. The BFP aims to provide an
alternative form of flood protection, more
appropriate for New Orleans than perma-
nent static elevation high above the street.

The BFP is an amphibious foundation
system designed for retrofit to existing tra-
ditional wooden shotgun-style housing. It
enables the house to sit just above ground,
retaining the original elevation of a
streetscape under normal (dry) conditions,
and during flood conditions, allows the
house to float up on the water. A structural
sub-frame is installed underneath the
house. It connects buoyancy blocks to the
house and is attached near the corners of
the house to the tops of vertical guidance
posts that telescope out of the ground as
water levels rise. Thus, lifted by the buoyan-
cy blocks, the house can move only straight
up and down, as required by the depth of
flooding. Utility lines can have either long,
coiled “umbilical” lines for water and elec-
trical supply or self-sealing “breakaway”
connections that disconnect gas and sewer
lines when the house begins to rise.

The BFP supports the
local culture and is a cata-
lyst in the restoration of a
physical habitat. The shot-
gun house has been an
integral part of shaping the
distinctive culture in many
parts of New Orleans, creat-
ing tight-knit communities
and contributing to a sense
of place. The BFP recognizes
the significance of allowing
the house to remain at
street level in order to
restore this tight-knit com-
munity culture.

One of the first widely
publicized examples of modern amphibious
housing appeared in the Netherlands in
2005 in Maasbommel. This engineered solu-
tion that satisfies building codes in the
Netherlands has been working reliably and
can be easily reproduced. Local examples of
amphibious housing can be seen in Lake-
view and at the FLOAT House in the Lower
Ninth Ward, both in New Orleans. Each of
these recently constructed homes is fully
functional and, like the BFP, utilizes compo-
nents that provide buoyancy and vertical
guidance.

Through the retrofit of existing struc-
tures with buoyant foundations, less
waste and energy are consumed when
compared to new construction. It is also a
more economical form of flood protection
than permanent static elevation, as it is
more cost effective to implement. As well,
the BFP provides a higher level of flood
protection than permanent static eleva-
tion, as it is able to adapt to changing
flood levels. And the BFP is unique in that
it offers protection not only from future
floods but from cultural annihilation as
well — it protects not just the house, but
also the street-level life and character of
the city’s neighbourhoods. #
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Could floating homes be on the way?
By Nikki Buskey

Staff Writer

Published: Sunday, November 8, 2009 at 6:01 a.m.

CHAUVIN — What are the options for bayou
residents whose houses have flooded three
times in the last decade? Do you elevate? Move?
Pray?

Or do you build a house that can float?

Groups working in the New Orleans area
believe that houses with floating foundations ~ Emily Schwarze/Staff

1d id h | lifestyl Iteri Ronald Buquet works on a wooden toy train
could provide a cheaper, less litestyle-altering underneath his elevated house Friday in
approach to protecting south Louisiana Chauvin. Buguet uses part of the space
communities from flooding. Homes could rest ~ beneath his house as a workshop.
on the ground until a flood threatens, eliminating climbs that are hard on elderly or

disabled residents and preserving neighborhood character.

In bayou communities, where many have been forced to elevate their homes due to
repeated flooding, that could be appealing.

Mark Callahan of Chauvin said he was reluctant to elevate his home at first. He
eventually paid $45,000 to boost his house 11 feet. Had he been given the choice of
keeping it on the ground with new technology, he might have taken it.

“l wasn't so sure about going up at first,” he said. “But the levees aren't stopping the
water.”

But officials aren’t buying into the new technology just yet. Mike Hunnicutt, deputy
section chief of FEMA'’s Hazard Mitigation Program, said FEMA doesn’t endorse
floating houses as a good strategy for protecting against hurricane flooding. Also, the
National Flood Insurance Program, locals’ only option for flood insurance, won’t
insure floating houses because they’re not considered anchored to the ground.

He said FEMA officials began investigating floating-home technology when the first
such house was built last month in New Orleans. Storm surge and waves can still
push water into a floating home.

“And suppose you have a levee break,” Hunnicutt said. “It doesn’t take a rocket
scientist to figure out that gush of water is still going to inundate your home before it
can float.”

NOT ANEW IDEA

The idea of a floating house is a little revolutionary, but not unprecedented, said
Elizabeth English, founder of the Buoyant Foundation Project, which is promoting
the technology to protect homes in New Orleans’ 9th Ward.

“It’s an idea that’s catching on around the world,” she said.
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English teaches architecture and engineering at the University of Waterloo in
Canada. Before that, she worked for the LSU Hurricane Center.

English was a consultant on the lone floating house in the 9th Ward, built by the
Brad Pitt-sponsored Make it Right Foundation. The house is still uninhabited. There
are also floating houses in the Netherlands, and some floating fishing camps along
the Mississippi River, though the camps are not properly permitted by local
authorities, English said.

The house works like a floating dock. A steel frame that holds the flotation
foundation is attached to the underside of the house. Guidance poles are attached to
the frame to allow the house to move up and down. When flooding occurs, the steel
frame keeps the home stable while guidance poles keep the house from going
anywhere except straight up and down on top of the water.

English said she believes it's a good solution for communities where small levees
might be overtopped, causing slow flooding that inundates ground-level homes.
You'll still have to evacuate — the technology isn't meant to keep people safe inside,
just keep their houses dry. The advantage is that your home can stay on the ground
the rest of the time.

“The time for the application of amphibious houses has come. It's a much, much
better solution socially, and in terms of cost,” English said. “People prefer houses on
the ground.”

LEGAL QUESTIONS

Permanently elevated homes are vulnerable to wind damage, English said, and
elevations are expensive. Retrofitting an existing house with a floating foundation
costs up to $25,000 compared with the $40,000 to $60,000 it can cost homeowners
to elevate. Adding an elevator for elderly or disabled residents makes it even more
expensive.

Pat Gordon, planning and zoning director for Terrebonne Parish government, said
he has not been approached with any plans to build a floating house locally.

“It's not something we’d promote,” he said.

It may not even be legal in some of the most flood-prone areas of Terrebonne.
Hunnicutt said that a stop order was issued to prevent construction of a floating
house in the Lakeview area of New Orleans because that community is considered a
special flood-hazard zone, which means FEMA deems it especially vulnerable to
storm surges. Much of Terrebonne and Lafourche lies in such special flood-hazard
zones.

A floating home would not meet elevation standards, and you could not purchase
flood insurance, Hunnicutt said.

“We promote elevation of homes, or in extreme cases, buyouts of repeatedly flooded
properties, and moving north,” Gordon said.

There are grants that the parish can help you to apply for if your home has been
repeatedly flooded. Parish grants can provide up to $30,000 for elevating. The
parish has helped to elevate 150 homes since Hurricane Lili in 2002.

“Elevating those homes seemed to have had a ripple effect through the community,”
Gordon said. “l see many more going up every day.”

SOCIAL SPACES

English said one of the biggest reasons she endorses floating homes is social —
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homeowners who elevate can lose the character and social atmosphere of
neighborhoods as houses go up higher.

But true to the local community’s talent for adaptation, many bayou homeowners
that have elevated have turned the area underneath their homes into recreational
spaces, Gordon said.

“People put porch swings, deck chairs and barbecue pits down there,” Gordon said.
“It's very nice.”

Callahan said once he elevated his house, he enjoyed having the extra space
underneath. Residents in Chauvin have turned the paved spaces beneath their
homes into everything from sitting areas to garages for trucks, boats and
four-wheelers.

Laverne Charpentier tended to the small garden she’s started beneath her Chauvin
home Wednesday afternoon. Charpentier said she and her husband have lived in
their house for 30 years and elevated 9 feet after Hurricane Ike.

Though she’s still not used to all the stair-climbing required to go into and out of her
house, she said enjoys their new shaded area, with two porch swings and a picnic
table for sitting.

“On a day like today, it's very nice being down here. You get a little breeze and it’s
almost like being on the beach,” Charpentier said.

Nikki Buskey can be reached at 857-2205 or nicole.buskey@houmatoday.com.

Copyright © 2010 HoumaToday.com — All rights reserved. Restricted use only.
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Floating an idea

Prof goes with the flow to protect homes from floods

iy lizabeth English loves her job as an
ﬁ architecture professor at the

Ll University of Waterloo, but her
heart remains in Louisiana. That’s where her
passion for preserving the culture and char-
acter of New Orleans has led her, to chal-
lenge the conventional wisdom about how
to protect homes from flood damage.

The U.S. government is pushing home-
owners in flood-prone areas to elevate their
houses, sometimes by more than 10 feet. But
that’s expensive and separates people from
their neighbourhood. English has a simple
idea that she says will allow Louisianans to
keep their homes at ground level: Instead of
fighting floods, go with the flow. Allow
homes to float on the water.

The professor designed a home that sits on
top of big blocks of styrofoam. When the
water rises, so does the house. The building

Students from Louisiana State University built a house
frame with a buoyant foundation to test the floating
house design. Photo courtesy of Elizabeth English

is connected to four metal posts to keep it
from floating away. “They work with the
water instead of going against the water,”
English says. “It doesnt matter if it a four-
foot flood or a 14-foot flood.”

The idea isn't new. Residents of a rural
hamlet on the Mississippi River have built
buoyant homes for decades. Floating houses
are also popular in the watery Netherlands.

English first heard about buoyant homes at
a conference after Hurricane Katrina. In
2006, English, then at Louisiana State
University, built a test home with some
mechanical design students.

She now splits her time between UW’s
School of Architecture in Cambridge and
Louisiana, where she is trying to raise money
to build a full-scale prototype. She hopes to
demonstrate to American authorities that
buoyant houses should be eligible for flood
insurance. The government has been reluc-
tant to go along so far, English says.

“When I started at this, people told me I
was nuts,” she says. “The idea of a floating
house is just too strange.”

But nothing less than the unique culture of
New Orleans is at stake, she says. “A whole
way of life ... in New Orleans is being
destroyed,” she says. “This is actually
something for people to come back to and
restart their lives as much as possible as
they were before.” [ Matt Walcoff

349



LLIRT UL L

Waterloo

COMTERTS
Dicer's Metzags
Fecuity Hews — Major
Deramicoamianis
Urciergradueis Sludes
Sraruaio Enidies
Resaaich
Archatium
B g grared e
[ i—

L] Saaderp Wk dowrioss

Husinegs, Ervaranaurshig
ard Tachnoiogy
Chiesrical Erginssaring

Civil B Emvronma riad
Ergisssarng

Eledincal & Cormpuler
Engissaaring
Lanagames Soannes

Wechanics! & hschsronics
Englmaorng

Systams Deaign
Ergin=e=ring

ADOUL e 20CF Repo
Fasi Annuni Aepors
Erginaarng Hame

ARCHITECTURE

Eilssbai Esghih hae didednie® o Aoansator TRl can Bodl a b i S eiing
o usna ii in hwip rebuid Aoy Cricors tman umecrrmri ool dex otk
heaipen in kow-tying aress A e 0 prosc e hom Aooda. Bad new
guideires: ol For housss o e mesd moch: higher, which: @isnupe fre
chomotar of ha Sinods - ant doesrt abwaes weark "Even i vou to o the nouss
o g bl SRS wond gt Pawe @ 10<Ben Thood, " Sarys Eraglish, wies conde m
Wannics's Sorasd of Beefalieing in 20T Tror o Lodode ra S Lnv ey
Hurrizsne Cobar, “Trying to fight
Trodwmier 133 inzing Battla. Ba hesar
o work with i e the Monds stes apep
Fulir ke up T Engisiis dourdation
s e 8 Bsendghl ool bamne Tor
YT dnd cEed Srgnelnam Tor
Sitrsaney. G0N Dol Bl escna
Fom the greurd ke Gar srlonnos kel
o hpuss moee o ard doewn Bt e
o driftig ey, B9 TG dokonesd 4o
e i i edsling hiousa” sy
Ergetsn. “1 beaivicy T 170 S | ook Tl daive Aured o QO™ LN IV Ol C0E
of thes reghizau T by Besinoyieg T nafad o8 of U Meies b0 the IRl Now
Crisnrrm hees whele neightcartond s of parfocil mcvembin hossns, whers [his
mem ol Db used T Reving hass nedghtoursood s, Cngish amm. b wint
e Wsioncaly poor, shirinsd arags of Mew Orisans am % cuftvmal hearn The
kU of Mow Dricore B Wes o ondangornd Bpedies. (Edoeert s anywnen
rbr 1T B Qirtd W purdd il theii, 2 wefll Eartoathe it on ™ O Thee b

O PO B LT i oF SOl s UG cognad Thoin Bt g Wil el i
baskprourd in both cad seginsaring end srchimcium &2 Walsdoo, aneod ber
porinirEee Ly OG- Ircrmune Cor neciions et v Sohoo of Amdaciunsoacd the
Deparimeni gl Thil and Epvirgn menzzf £ nginsering

= Dok 10 100

350

FACTH AND HIGHLIGHTE

B Jofl Laderwe, (a preans
raragerol e Sohasl of
Brchiiechon o ons o e
wien of e rcegural Faosty
2 Frprareng Cuisiaredng Sl
Baomeey

W Rl =t v bl el

B Sars Fgwndy ore Drics
Mosyry. boih bouriy

von Bwr by pris o
pertsbmch il gmpay ariing Thee
ey cmacriwd & prrpesd

& e R ot e beeus -t 28
hirirdel. Macsicsl erel compa e
gy ) iy Mocsn
Tarvhasl codstreater on e e

REW FALLILTY
21 =g Fearrirdim

B g P

By e e




{fos Anaeles Times

e AL Wordrsambay, Augisi 920607 : Drange Coaidy e L

up, but
there’s
a catch

Erata i hioires Tkl
§ W

by vwrehung] bovgirt.

iy I % Mol pEnile

<k bedhh fnorisine

B O el RN PN N
HilADTHE SF (IDFE S g (e O i U BN AL BT, 0 TRl ) (oSS o8 T 7 o | mreem e L pdh e

NUTR S MR T il D W e L L el P RYTL L Ml 0% FSOTTTNE O 2 i bl ey P v s s Rt il it

Anold city revelsinits =
new spirit of innovation

By svciclont anal bey ncerasity, the Big Easy s awaals in i

e L bt
Do DO AR, ST DOy

ﬂ-::‘n . n"..-||.;|:|:r|_'|!. :u'|'|| H'\!\ ;||||r pTTmmeng r:'|'|:|-|r'. o L | L ||_|F_'r.°: e rebnild e g wauy

<is — Jrees gl

T TS L i ) o e s e e
= v U i, e

Frwed
‘il OFvml1 1B ! LB
s e e mmabarrd ol

e 10N I Sl s
ST TR (W fmErs
et M prrreps s Bl wber s i mage we i

D] BBl B Ly ™ v 0 TN FALENY EESTY DR f

Bl

[ - i gy B Brrown e pami o healh cmmea
T B S Vi G P, oy e o] i sy L L T —— #uw b vl o e mekin
v nlriral by i el ol b i B a8 e o s Bt Bl Y LA il P, I TH ST DT K
N il HoFboas Bdfes RE ol biualed DoaiTr DS ST U6 T el LT O PETRILNE B e RN TIDORETON A T
AR LI NS CPACET ATV INN STOr CERpmEOAay GRS OSSR B B o P Sy e S ks A e e e
ervrn s bamy by i tev T P 1 e Bl TRATSL T My, P AN e Crsbinin, Mgl A
L ] L] L]
A i T LT
i i
A . e
a
A [} ¥ 1 1
i i e i lvtimse.cam i
im '] ¥ . e ) .} i d n i el e i
i
i 1"
- i 1
i o =ipaph - 1
- . i .
X ¥ il il k
- k e [ SR i . i
a : :
' ' [ i =y ] =F ]
a ] [ 1 I [ L k T T e L
i Ly L ¥ L
: . . :

351



ELEVATION; NEW ORLEANS : TWO YEARS LATER; Staying afloat; An engineer
envisions homes atop blocks of Styrofoam
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Since katrina, many New Orleans residents have begun elevating their old houses on tall foundations to comply with new
federal flood guidelines -- and to be clear of the water when the next big flood comes.

But that solution seems inadequate to Elizabeth English, an engineering professor at Louisiana State University's
Hurricane Center in Baton Rouge. She worries that those elevated houses will destroy the front-stoop culture that long
defined the city's neighborhoods. She also worries that they might not be high enough to escape the next deluge.

So English developed an alternative: Propping a house on steel beams with big blocks of Styrofoam attached underneath.
The beams are attached to steel collars that run up and down tall guideposts planted in the ground. When the water rises,
the house floats up, but not away. (A more sophisticated version, she said, could use beams that telescope like a car
antenna.) "It's an idea that works with the water, instead of fighting the water," English said.

Earlier this year, English's students built a successful prototype. Today, her nonprofit Buoyant Foundation is hoping to raise
$150,000 to retrofit a house. Then she'll need to lobby for changes in the Federal Emergency Management Assn.'s
National Flood Insurance Program, which denies coverage to houses that aren't affixed to a permanent site.

Though some have called her crazy, English noted that homes were built on similar principles in the Netherlands. She also
said South Louisianans had for decades tricked out riverside fishing camps with Styrofoam

"This is a hugely innovative concept," English said. "On the other hand, it's really not new at all."
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Two Years After the Storm, the Devastated City Is a
Boomtown of Fresh ldeas for Rebirth

As these pictures make clear, much of New Orleans continues to lie abandoned and destroyed, even a full two years
after Hurricane Katrina swept through the region with a vengeance. The Louisiana city still struggles with severe
economic problems, dysfunctional government and the toxic residue left in place after the storm waters receded.
But, as the Los Angeles Times makes clear, the Big Easy is also an incubator of exciting change.

Authorities are certainly in no position to guarantee the protection of New Orleans from a future Category 5
hurricane. Particularly with many scientists warning that the frequency and severity of great storms is likely to
increase with global warming, the danger is very real. But designers and engineers are rushing to the challenge
with ideas to mitigate potential damage.

One of the most original schemes is being put forth by a Harvard-educated, Louisiana State University professor
named Elizabeth English, who suggests retrofitting houses with Styrofoam foundations. If high waters roll in, the
houses can float. An amateur inventor has envisioned a special flood wall for his French Quarter apartment. A San
Francisco architectural firm has proposed lining New Orleans’ shores with giant “sponge combs™ filled with baby
diapers. They would expand when wet to block surging floodwaters.

None of these ideas have received widespread or government support to date, but they illustrate how the rebuilding
of the Gulf Coast represents an historic opportunity to do things differently. Clearly, our built environment poses
many challenges, from safety to susceptibility to natural disasters to the enormous environmental footprint. Our
buildings use up more energy, and thus fossil fuels, than any other sector, including industry and transportation.
That's why so many are looking at New Orleans as a chance to shine, instead of going back to business as usual
and old bad habits.

Environmental groups have ridden into town, touting the opportunity to try out the latest in affordable green
housing, which will provide substantial energy and resource savings, save residents money on bills, and make for
cleaner, safer living spaces. For instance, a wave of builders are repurposing salvageable materials from the
destruction, which is a win-win in terms of reducing costs and cleaning up the enormous mess. Brad Pitt is lending
his star power to Global Green USA, which is working on an affordable green building project in New Orleans that
will hopefully be able to generate all of its own energy. It will have solar roofs, recycled carpeting, cisterns to catch
rainwater, and geothermal heat pumps. Funding support has been provided by the Home Depot Foundation.
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New Buoyant Foundation System Hopes to Save Homes from Flooding
Updated: June 8, 2007 07:16 PM

'__ Al ".‘._.:;.!m One of the biggest losses to the people along the Gulf Coast
ﬁgtf S e - during Hurricane Katrina was their homes. Now, LSU has unveiled
e ___‘__-‘ v :,‘Q-'-"u- its prototype of an invention to protect homes from floodwaters.
“"’- ~= | You could call them *floaties' for your home.
L'y -5 ]
p ‘._ » .! i Flooding is the most destructive and the deadliest aspect of a
\ 3 g‘, ! hurricane, creating an all too familiar scene like the ones during
& 3 “ﬁ !‘ j Hurricane Katrina. Now, wood-framed houses may be equipped
.y > 3

“5 with what homeowners can use to avoid those scenes again. A

shot-gun style house has been equipped with a buoyant
foundation, designed to protect a home from a flood by literally floating the house up above
floodwaters. The founder of the Buoyant Foundation Project says it's not a question of if the levee
will break again, but when. Elizabeth English says, "And when the levees overtop, if there is a
category four or category five storm surge, the levees will not be designed to be able to keep
from overtopping in those situations."

A team of engineering students and their professor built what they say can also protect homes in
flood-prone areas. Big blocks of polystyrene make the house float, and to avoid the house from
floating away, poles are installed in the ground with sleeves that move up and down. Project
officials admit this floating foundation won't protect homes from all floodwaters. English says,
"This can't deal with a house right on the coastline that is subject to storm surge coming right off
the Gulf, but a couple miles inland where the water isn't moving so fast, it could help with that."

However, it's not cheap. It can cost you $20,000 to have the buoyant foundation installed or
about $10,000 if you do it yourself. Still, English says it's a better alternative than elevating your
home on pylons. She says, "If you elevate your house to eight feet, you could still have a 10-foot
flood and your possessions would be destroyed."

Stuart Broussard, one of the LSU students who worked on the project, says, "l think the
advantage is having a house that's still only about three feet off the ground instead of 10 to 12. |
think you know climbing those stairs everyday is going to get old." Using a new system to help
an age old problem. The project's founder wants to install this system on a house in New Orleans
to show how it works.

Reporter: Maria Guerrero, WAFB 9NEWS

354



SATURDAY

am  ADVOCATE

L

THL THELPTHAERT YD OF A0UTE LFpin

G000 HORSING
LOUISIANA

Ay e bl
e b s e b s wa
s ek T | it P e | P T Do & B
ey

Tembec

LT Dt d

v o to close
(- paper
— facility

HFCRURT ST
= bl

Bt Franc il
ol ermploys 540

e =

B o ity

oty | g B e SR ol 4L

ot B e e s by e g

W Pty i il Mo b s el
+ el s ke

Float

Hegidy ol pumiads By
e | Ajmy

4l e Lrmsme
il it .
il Wy e e e

=== ==, this house ===

Bamodhlim ralks
wad o Wil primm

Ll L), o] I'\.I!I-r\.i--l-'-! L]
- “f"'l'“'h‘“l Bl

A —hlmﬂi.-hd‘l HHHI‘_"-
i b o

Professor hopes to save
=== ambiance of N.O. homes

-l e Ly
'-\.-ir--h-i.h- - ol P i, e T S
s b b il g W By byt el B

P il Ly sl i
=

P <R B
bt T Rt el e

i
[ ete it o
Ty bt P i 521 [ St s ki el
Frams =i = smmipe s im b T e
e rrr b e s
et | b = T o b b e e
S EL L W

355



FLOAT

Conirued from paps 14

krep the character af New O
leans neighborhonds hy allow-
g 1Tessn to resl jusi s few ol

e proised dhiring seermal

Heweever whven flonds oocur,
tirar bansss wioekd Cest uf an-
wared pilings Because of the
Inkesciod off fletstinn melersal un-
der the heme.

Unbikie Bemes il o pilings,
tha harine s woukl lak
much like 1hey do today enid
arei 't Hmited mnwnier lovets

Far gxample, she gail, if 4
e & bul 1o & hewesl of B
feet onid o Moced of 10 Foet ne-

wewre, e T 21511 Tloade,

Hawever, a hamt
can rise as high as the pidm
Mdmm‘-ﬂhﬁ P

Aaenibnr thing has been done
Ter Mishasg snsl funting camps
in Pange Coupses: Parasl for 30
wenrs, she said

"They go op ard down with
e Missisagqipd Bives everi
Vedr, mmﬁﬂhmmmem II.ITI.EI'I:-
& 1 ik =Hasa
J:.'!:‘:T'.mm like & fieating
deck ™

These fhmbieg caoms -ane
refrafmlied withunt having. to
adhezre b tihieg cues of ol
er recnmmenelstinns for nhoul
5 006, she s

Blning smmidar wark in New
O leans with Buldinp endue,

permits ond much worse ol
canditions. will moresss hat
ol b ot 5240 CHKI, she aaid.
That preiee comid Coll 1o &) 0 000
if the Bemsowner wis willing
s do seme of the work she
aalid

English s sk gol ikissst-
oil In the project sfer learing
i presentation by nepresents
tves from The Mezherlands.

“And | ehoigh, i ehey onald
L why CaE® we il it here”
shaz smid.

I addirinn, Englesh said <T'm
very disrresaed shawt whal
haqtpns 1o 1be character of &
R vl Bone B
8 are elevated and ofhers
ST,

"The mabtexito this i3 ‘ssve

356

thic shingis." ™ 4 he aiid.

Tha et stop For Englsh aml
thir loam ol enginsering stu:
diemis fs 1o Gesign pusde poles
thot will nnly extend 3 [
from he greund durlag dry
wenhe' Hul, B MealEg -
eurs, the actiim of the s
fosaling wpward will extend
e pales as well

This disign will help hetter
fit neighborhosd chamcter by
being relatively Fnddes masd af
e T

T help gererate money for
the cesearch prigect, English
creited The Hunyang Founde-
Uin sirepiralil e, Mose i
[orotation aboub he group =
svadabie at bty fuww. huoyant
froaindatigiuaig.



The S__ga_rl:_tlsﬂlmﬁ

Gaturduy Spnl 18, 2007 - Fegs opdeted 2 D300 S0

Perrmmaon ho reprnt or cooy s artcle or photo, offer than perasons) p=e, mueat be oblemed o Tie S=atdie
Tirmes Call 2064520712 ar sl saspifas st sl as com Wk wour raguest

Louisiana professor proposes idea
for making houses floodproof

By Himne = & | st
M s M SR e

WASHINGTOMN — 4 Lowisiana Stale Lnwersily origineerng
# EHE

professor i lobhbying congraszional staff and Bush 3 :
sl miwistratinn officials do push g aysteam she savs coukl profact m,l':u'zmwh“é m"'i‘,_”'“m’ﬁ’;’;ﬂ“ﬂ:: ¥§;LT$:

meny haorres From the: bind of dissstrous fooding thet ocourred e losing dock Mibwen dooding oroors, fhe boursis e
N Rurizane Kl g bl el ek

Elirsaaih Engish, who is affilisied with the Louvisiana Stalae
Unwergaty Hunigana Canlar, hopes fo-borrme an (dea from the
Dutch, who vee "buoysnt foundalione" k soms flood-prine
cmifundies to reduce flood damass.

In =ffect, the =yst=m works ke a flosting dack. ihen flooding
apurs, the house s libed above the walar by flelabhon blocks
benesth the home. The house settles ta ground level shen the

flonding recedes. Thie concepd, Englizh said, 1= designed T R ks L e Bl 4 HHS
espacially for wood-frsme hirrige, sich as ihe o-calad weraion TR TR hAwE fE bty pomee w“f,_'mmmuﬂ
*shiigun=’ — hou=es canmieding of dhree to five Jroms nos e S Linker sy erg e g prof e

wilh no b eays — comiinar 1 ey Qfleans (| wwould notwork,

Al lea 5l a5 mow concewed, Tor hnck or concrale-slab homes.

Englizh said she heard aboul the idea &st year during a symposam with counlaparts from the Hatherlands

I thought this could work in Mese Ofleans * Engligh sad. "I the Dutch can do L, we should be sble to do itin
Lowiziang ™

The coneapt 13 relatvely smpls

Thie Niolalion Hocks, made of expanded polystyre ne, commonly Kookn a5 Sterofoam, &re held together oy siéel
frames sl sttachisd 10 e brderaide of & hause, sconnding 10 & description of hae propasal, Four verical
guidance poles arg sHachad not Tar fram tha comers of the houss

Whan fleochrg decurs, the flatation blesks fkthe houss

Collars are aftached around the poles {o efsur that the hoosa doeen't go an peh era bt Up-when ha water rises
and down wehen it {=lls, English =aid, The homes would be =strenglhened with =steel chanrets atached o ihe
bollom bears 1o en=ire they are strong enough 1o withslend bsing Ifled and dropped

Hitary Irandg, direetor of the Global instate for Ene gy amd Ervimnments| Eysiems at the Unmersiy of Morh
Camlira-at Charloie, =3 id Enghstia proposal is @ more sophisicaled sergion” of whet Tood-pone communities in

357



Ry pouniries have wsed lor aecades — gliaghing hames o #ills.

Thens are seme praciical difficulties with that concept, such as what vou de about uliiities that are generally tied
iy e plEce ryang B8l Yoo neve o meke e mone Texibee Gnd you'd heve o maks sre thal wdh bheae
fme [cundabors, you donl make hese biildnps rooe wilinerable b alher erviroomantad sfesses sush as wind

“So you'd wanl this done experimentaiy al st belore you do i wholssake

In her praposal, English talks sbout uing “sef-ssaling breakaway cormections” for uliity lines, of long, colied
umbdical lines thad would aliow elecirical and telephone ines to move avay Irom a home when | nses dunng a
flood . Plumbing snd sewage lines alea can be desgned o bresk awey Be nesded, she sasd

She eslimated nal bulding ard instating (he faundaton would cost abos 320,000 She stiessed thal 1he figue
i “wery prelimimany” bamed on eshmales for The cost of maderas and msisdsiion snd esdpevience baikdng Tosting
fedndalions adng Some Lousiana Dayous

The Hoabng folndation has some clear advardages owar the prefermed Paot-miigslion salifon of davaling
hames dn & parmanent fbondalion of plers, Enghsh eaid

Raming omes maks access difficull, padicubrly Tor the aldarly, she said Higher hausas aiso #@e more vilnerable
bor strong winds.

Moreover, English sald, satting homes &t sbreat level makes tham it in bebfer with neighbaring structufes, helping
by preserve B nesshbomood's sufe and Tashitaie camersalions betwean ponan-siberns and passeara. by

A pwpyrant hourdasan hooee would reimain al sireet evel when it's oy, reedy o imse wilh the Toodweier " Englisn
Fid,

Englieh said sha was swetad to hear Faderal Emasgangy Managemark Agenoy Admiristratar Cavid Faulison af a
huiiricare conferance n Mew Cileans 1Bk aboul how Mes agency |18 comrted 1 ahange and nal theng the eame
old Eechinigiies & has ralied on-in the past

"I bope mat's True” sad Engish, Who ssid she banded Pauiison & cigy of her propossl aler P speech FEMA
approval woldd be reeded {o include buoyanrt loundatians as fiood miigation.

FEMA spekesman Azmon Walker sald Englsh’s infarmabon wolld be evaluated by agensy staffers

English said it would tike about 200000 o buld & profalype-and test 8 by relessing fioadeater o sae it could
keep e home diy during & signiicant Nood

What tha tochnolagy worft do, at lasst now, 16 provida protashion from 3 slrong sform suge ik tha one {hat
inundaled homes near faled heveos and in S Borrard Fansh and hew Crlcans’ Lowsar Bth Ward

Englisn sajd she is lcaking for a finanoial “arge™ o hedp pay for & thorough test. |l buoyant loundations were in
place belore Katrirg, she said she hinks the number of destroved ard severely damaged hames would heve
been substantislly redoced

Caapprghil 0 JO0T Tha Seems |emee ompang
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Plan would make homes
in New Orleans floatable
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e feasilsle than
stilts, researchers say
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COX Newspapers Washington Bureau
Floating Houses May Be Big Easy's Answer To Floods

By DO DAKY
Cox Mews Service
Banday, April 08, 2007

WASHIMNGTON — The gexl time & hurricane floods New Oirleans, whole nrl.g_hl}m'hmn& r:rrlghl ju.-il: by ups
like corks o the water rises,

Ulneler a prowpeemsal by Lonsaana State Unvemsily esgineenng stadents, tralitional shotgan Sowtes wooulkl be
attached fo *Pooyant fandetisns”™ — egsentially g hlocks of plastic fmm — and “telescogeed ® pailings thiaa
groww lomger &5 Lhe waler gels doeper,

Cinee i wile-sepbe pooduetaom, 06 ywould ecst SEO0O00 0 $30,000 (o change an cxisting frime house in, 28y,
the Minih Ward inio s fostahle ope

Somd far-fetched? Beoyan housed have aleady been butln o the Netherdands, and anting and fisling
bodges bt fioal when nivers rise are plresdy cocupied 1o the hayous of Lovisiana jtsell, =aid Elizabeth
English a researeh professor a the L2307 Huricase Cepter who s overseeing prajeot by sis sucents,

The plan is comsiderably mode feagibde than propodals 10 faese existing houses atog stibiz, English said daring
i promctional Brip ta the mation's capinl last week,

"Sitting on the Mmoot porches amd talking 1o folks who pass by on the sedewnlk = dan inpoitant pan of the
culture of these places." she explained ™Yo lose that with perminanent siatic elevation ™ the techiical term for
placing the howes atop poles around 10 feet high

A Maoating kopse “is also a better salution Do withslamding hurrieane winds® thon stilts thoe wonkl mise the
building into the wind siream, said English.

A oliszic whotgun houss in New Ovleans i 6 losg, namow ons-stony dwelling. The name comes [rsm § 2ayving
that a shotgun blast theoagh the lron dosr would pass through all the linad-up rooms and val the back door

Ehoteun honses have long been popular in histonic Mew Orleass neizhborhicods, where diry land is limited
nmid kat= are oarrow,

The LS pnaineering team has formed the ponprofit Busyvant Fowncdation and is seeking gragts (o contimse s
resgedreh. Comirmctos and constiuction comppnies ang being sohicitéd lor the 51500 ar so that Uhe stedsiilz
aml prodiessos Chank it vl cost v biild a prosstype and flood tEnk o esic

Their metive s aeademic mther than financial, bai T would be thrlled® i builders tock the donaiel
Lechnoligy aed began relmi(ifling houses behind the miamons levess of Mew Orleans, smd Englich

Theonsands of homeswaers in kw-kving areas of southern Towiziann are alrendy being regquined to clevate
their howses, usaally by about theee feer. In Mew Crleans, some homeowners are considering raising theis
bouses cven higher — fooas moch e 12 10 13 feet — because they Fear the ciiy's bevees wall not be improved
epough o prevent future focding by himcanes
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The 150 2olution would, in effect, tum the howses inlo Aoating docks or ssationary hoesebonts The houses
wonld be mused 1 the reguired elevation atop the buovant fousdateons, winh deel Inumes 1o distnbube e
gippeure’s weaght 1o the om=ide walls,

Im & flesad, the telegeopong pilings would led the louse s Foendation nse, amd then gestly seitle baek mio
place a5 the water recedas.

While bubcvaet Ffounedations are not new, the L3S0 stndent engineers have come up with "retrofiting” designs
that permi the vonversion of existing onses.

I 1500 degigrs nelude "hreakaway® connections that "aall allow aibivy lses to move with v howse gid
break off ap specified heighis and forces,” explained Scott Scheoth, 20, @ wearn member who will graduate in
May with a depric in mechanical engineeripg. "Breakawny valves for plumbing are alieady in wide we,” he
added.

The appearanes of o reopofifted honse wonld not chamge — an imposiaat considemiion oo <ty wlhiere lhistorc
preservation 1= o passion,

"The provject can be practical for certain oreas of Mew Orleans, where shotgun-iype hooses are still appraised
for quizie a bil " sand Schrolh, a pative of the Big Easy, In odher aneas, he saad, “these howses were too hadby
darmaged and the costl of the wetrofit would e jest as msch 4 the howse &woh,”

Where they are inancially feasibe, houses that loat make a ot of sense becanse the next Mood 1= mone a
guestion of “when™ than “if," English said, Instesd of relying exclusively on the levecs, this system provides
aeother layer of protection, she explaimed,

"IF people Kivew more abotn this, they would hove more confidénce in moving back o New Oleans, ™ said
English. *li's a well-iested svsiem *

Ul thae Wb
Hocwanm 1o nilation: v Bscrvani bl ol oa g
A Cox Newspapeis 2005

361



Che Times-Picawme

HENM e w

Jeff Pk
C foundotions
decision  would atlow
b , homes to float
ht[l]"l,‘,_'- out of harm's
loser, wary during
=S NMoodis, LSL)
winer Enginecs siys

=== RIGING TO THE OCCASION ~==

T B s R B

METRD EHTIDN

FEMA
jumps
the gun.
Landriey
charges

v = B
Lo 1 b s Wi e
o oy e Y o Bl

RS Sy
TN ]
T Bt i i . w

Climate
forecast
arim
tor N0,

el iy
P =i
1 L ad b
b s Firagome. Wasaa
Fres. ek g

= b el
e b Flasmayd

pra =11 g% 5
1M aid 18 ewyer
T
Dipm

<o R, |
i ot peesis
Roovlivn, skarmie F-*F“'IF“E
CUsTOM

British captives say
confessions coerced

i Sty sl

Eean modaird s
irtenl ey o ol

By e W

- e FeirD
gt §ih & For af il i
RS MR = el mickd | T R A

Fra BRI 4 = e

Poriiak Moy, Bl it B
e A = I - IWCRA i .

o 12800 e B e B - - - i S
n?j'} :‘FM ' GH | ey E | By (] ——— el Tﬁ,- !ll "
. T [N CUBREL - T S (2 B U B J "ﬂ- i i
e — 2 = = = -

362



COANTINRED

“N Bimyrant Teundatisn boma would remds ot sireet lovel whes s dey, redy be rise with Eba Nood water.”
AT Tal” 0 Dol

L L L R

T cucsamts i el vty = B Neeriech ek Yoy faorores b e e B
ape. FT L e b i

115 iy ot Parile: Zoupees Pl o iy e oy of i B i S0 0 D
prmehin iy 8 Lot R e s P eEr f Lalnarl e Tha
DG W, Ul o 54 prfmre s s o copninmed mhw uniee 1ol ey Sl el ol

s e g e bEe Rk STRE rRmTs

Professor seeks financing for prototype

FLDAT, o 4 4 sl e e e tai ool mrmas @ p P beve : i W

= by i = o s B i e i kil Pl

bl e o 2 pm “Phorre: wrw s preciiend il Wl (b P s Sy U Pl svalen lagh T T——
yorlw 1n B mTIFEY b e vhia i Law b prmh TEMA sidgim

yermml eae LT
poie % P labed b L s
i e ool i B

w e i B

Tha Paariep Foprliss
A erea g m ey b T L 1
i e o e yhiem aed dedvrd Larrini faeladbe
ey by Bl Bl ], P T W A b e
ha b 5 ri 2 ol e B dow i e w iy
wral mik wir  peredral] @ Tw el o

Wrdatams iy 1%6n ami
irgmpal

Wity sainsha

Lot Srjang sk o' 11
sl Tad s for Eargy wowi

LS
P, Bl

=1 mmial e
v b Bl

wlded g il al
il

e

Bt For vl ed siabends
prEn gd E

iny (mmizie

I
Armant-wre! Ehielagin

1N =

P Ladlan] ka Bige
B= Melaweon, Th Mgl

Lini dwwrads Hyims o b i i
S i o ot
i L bl e e e W v R
= AT TR i

oA H RO Pl el

P wl bt Sl bl By

363



o The Times-Picawune

RISING TO THE OCCASION

B u oyant foundations would allmse homes 1o Qo sl out of harm's way duning Boods, L350
EnineEer Says

Saturday, Spnl 07 2000
Ey Bruce Alper
Wachingon bumaw

WASHMNGETOMN — & Louisiara Etate University ergresting pofessor made the munds of
cunﬁassiuml stafl and Bush administration officials this week 1o push & spstam she says

could pmtaci many ‘Womas from the kind of deasirons flonding st oocumred in Horricane
katrina,

KHGDBEHI &
,,.--—-l-——-"‘. |ﬂ.‘

WS N RCICEN . i - DT

S wriTAl wilan dd [] 10O RS @0 DidEAT ailiidaTar ol

Elizstaeth Englizh, who iz affiisted with the Lowimana Siate Unwasty Hurncane Canter,
hope= 1o borrow an idea fram the Dubch, who uze "bhueyant foundalions® in 2ome flood-prone
carmantes o reduce flond damage

I effect, the syslarm works ke a floating dock. When flooding acours, the hooze i lifted
aboraha water by fiotation blocks benaalh the home The house sables 4o ground leval
when the flooding recedes. Tha concept, she said, @ designed gspecially Tor wood-Fame
homes, such 35 the shotguns commaon n Mew Crlegns. [Ewouald notwark, st 12531 a8 nowy
corceived, A1 brick or concreie slab homes

English =aid she haard sbout he idés last yasr dunrg 4 SEnposicm vk codnlerpads from
the Menedands.

"I thought this could work in Mayw Orleans " English said, °F the Duich can dovil; we should e
ablato do it in Lovisians."

A lezg spphisticated versitn hae been uged for years alang aome wWale nways i Souh
Louisiatia, she aaid

The concept i= relatiely = mple.
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The Ratalkon Bocks, mede of expanded palystyrens; cammanly kiown as Slyrefoam, aie
hakd fogather by stesl frames and altached to the urdersick of a howse, according fo'a
description of her proposal Four verlical guidance poles are atached ned far from the
coms of [he RoUSE

Witery Aoodng oosuns, (he flolation Hoecks 13T the house

Cokars are sttachsd andund the poles to ensure that the houss doesn't go anpgahens s up
when the waler rises and down when i fls, Englishy sajd. The homes would be strengnensd
with ‘stesd channels attached lo the botiom beames o ansune they are strong enough ta
withsland being ited and droppsd

Litiiby mbetacies

Hilary |iyang, drecior of the Global Insl#ule for Energy and Envitonmental Systems af The
Urpvarsity of Morth Carolna al Charotte, s=aad Englei's proposal 15 8 “mare sophislicated
varaion' of what many counlries in lood-prone communities have used lor decades.

"There are soma practical officulies with hal concepl. such as what you do about Ukillies
Ihat are gererally ted inone place” Inyang said, "You'd have & make them mode Hexibie
Argd yedd Patvie B ke sire that with [Bese new founcatig [Bal you dorT ke hese
bealdiregs more vulnemakie b offer enviionmenial siresses, such ds wind

"G woald want this done expenmentatly & fisl before you oo wholesale *

In her propogal, English taks aboul usng “seif-seding breakaway conneciiong for Lty lings
aF inng, eolled Gl lenae Shat would allow siecthical ancd (e lires fo mave away
fram & hame when i rises during & floed PlumbBing and sewags Tnes alsa can be deaigned
in break sy as meeded, she said

She esfimated thal building and installing e foundatan would cost about 5230 000 She
conciced the Higure | “very pralimirany” tased on esbmates fof he cost of mabeials and
matallation and e¥piiance bubdng fonting foundeticns along some Loulsana bayaus

Gmund-Bvel advantages

The Foaimg lawaeian has sorme chear Hﬂ'l.l‘ﬂ.l'l:t.mE'E. owiEr e curment FH'HEEI'ECI

finecd-midigation solution of elevaling homes gn a pErmanent foundaton or piers, English
aaid

Rasing homes make access difficull, particularly for lhe elderdy, she =aid. Hagher houses also
are rmare vuinerable 1o sirong winds Moreover, Enghsh said, seting homes af elieel level
mmakes tharm it in egseer wilh neghboring stouciures, ralping 1o presene 8 neighdorhoad’s
culture and facilitabe conversatiors betwesn those siting on their porches and passens-by

"4 buoyant foundaton home 'would remain at sireel lavel when i's dry, ready o nee wilh (he
flocd waier,” English said. How mgh a houss nees would depend on the lenoth of the vertical
gredance poles, 1he Digper the Mood risk, the nigher the poe

Ermlieh talked to Rep. Charlie Malansen, D-Mapoleonlle, by phone and mel with his saff

This week Melancan tRinks the conoem 15 worth [Saking nls, spokeswoman Ratin Winahel
saud

"I betng used in someanees, end maybe we should be looking to expand it into South
Louisiana " she said

English = she was suoied o hear Federal Emergency Mars Apenay Adminisiraio:
David Pauligon at a hurricene conferance in Mew Crieans talk about how his agency is
commilted (o change and ot sirely iying the same eld techrigues & has reBed on in ihe

past
| hope that's frue," said English who said she handed Faulison a copy of har proposal afler
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Mg speedh. FEMA approval wodd De needed 1) include Doant faundaliors ag an
ecceptable form of miligation.

FEMA sposesiman Aaren Wakes confirmed thal Paulison received @ packat of infaemalion
framm Ergfish, and sald it would ba evaluatad by agensy slaffars

hio surge protechon

Englisn sz that [t would fake about $200,000 to DUl a prototype 2nd test it by releasing
flood waler o see f § coudd keep the home gry dunng a sigmificant fcod | woulont take
long, perhaps 8 few manths to Bulld the prototype snd 8 few more manths of testing, belore
sha thirks it would be ready Tof deployment in New Oleans, English said

What the technalogy won'l do, at least now, . & previde pratedtion from a srong storm suge
| 1he o thal murclated homes e Feibed evess and m (St Bernand Faneh and the
Lowar Sih Ward, Engtish said ahe's comvirced the idaa will work and 8 looking for a firencial
"rgel” to help gy Tor @ thorough teel IF Dusvant feondalions were in place before Kalana,
she said sne baleves fhe numbsr of destroyed amd sevansly demaged fomes would have
taen subslEnialy educed.

English's studsnis have digwn up a small mode| and plan to begin kesting i1 in the next few

weaiks Uitirately, thouah, English said it will take a full-sze prototype that can be tested in a
varisty af innd sthabons, and hat's “whemr money & & major chstachks "

Fhates, medals and gther information abowt the flcod-mitgabon congept arg avadabla al
www busantioundation ang

Bruce Alpert-can ke reached at bruce alpartfnew house com ar (202 383-7H51
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Professor Proposes Buoyant Foundations for New Qreans Homes

TAETE00G 04 30 PR

Elizabeth Endish associge professor & the LS Humicene Center, has found a simple-and
surprisinghy sfforcabie way for people to protect thesr homes against the dangers of flocding i
Mgy Drfsaans. Te bassd on & concapt called buovant founddion s, amides ag gmple as making 3
hiuse floa

English, working win & team of senior mechanical enginesnng studeits, 15 devisng G way fa
ratrcfit housas with 3 flotation Syster that will kesp them abaya water in g flood. Similer devicas
are alrescly in use along e banks of the Ratcoure Okl River right here i Lodgisng and as far
awiy as the Metherlands and southaast Asia

But English's “amphibsous™ roundaton systam isunigue. It 5 designed to b sed for rarodting
eniEting hol s2e, sich &5 the ™ shobgun® st e homeas tha are 50 EHentful in New Dreans: The
elesign will beeng neerad to sdisty nev Balding codes. b avoide many of the deadvantagas that
carnawin tha more raditicaal rratficd of elesating 8 hausa by ikt ©high ebave the ground

"There are so many issues, both obwicus and nol so appsrart, that come with pamerenthy
alovating homess," sad English: Ameng them are signif cant anpense and increased nsk of wine
damage, and such socd issues as lack of comaniscs and accassibility, 1ha 0ss of
neigiborhood character and the appearance of the structung if € wars [0 be raged on silks

A home el pped with 8 buoyant fosndsbion wil reman |ow 0he ground wiless a ool accus, n
whith case the holbss will nise 45 high 55 necassary to stay dry. Spestial flexible otility ines
accommoc s te changs insfedation. Then, e house smphy floats undl the weatal rececas, with
a wertoal ol idanae sysiam keeping itin. place . snd, when thareis ha Noodng, tha house looks
azcentally the same &5 t did before being retiofitted with a b eyant foundation

Engllsh's tearm hopes to sacure enough funding to develc and on tesing 8 protobyoe ac saly
as Decamber of this year Theywe recanty recaivad & dorrabion of 32 500 fram: | nnovake
Technd ogies Group, o TG, from Vet YWrginia, but they'nre n need of approximatels 150,000 0
su mnrt ihe Ii:l'I:I_IEl'_'[ through r-:.rrﬂaﬁr:n For mare informéat o abhout Budgyant fobndatichns, viEit

e g or contact Elizabeth English atenglishieo dimcane sied ot

EES.E‘EI E[I“I'SI

A0

Adhlew Berihelob
=) viadia Rl ations
2255781871
absithasiial el

Ash by Earfhel ol
LELvadie el alions
Z25578-2870
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LSU prof researches idea of 'amphibious homes'

BATON ROUGE - Elizabeth English, associate professor at the Louisiana State niversity Hurricane
Center, wants to protect homes against flooding in New Orleans with "buoyant foundations."

English, working with a team of senior mechanical engineering students, is devising a way to retrofit
houses with a flotation system to keep them above water in a flood. Similar devices are already in use
along the banks of the Raccourci Old River in Louisiana and in the Netherlands and southeast Asia.

English’s unique “amphibious” foundation system is designed to retrofit

existing houses such as the “shotgun” style homes in New Orleans. The design will be engineered to
satisfy new building codes and avoids many disadvantages tof more traditional methods of elevating a
house.

“There are so many issues, both obvious and not so apparent, that come with permanently elevating
homes,” said English. Among them are significant expense and increased risk of wind damage, and lack
of convenience and accessibility, possible loss of neighborhood character and appearance of a structure
raised on stilts.

A home equipped with a buoyant foundation will remain low to the ground unless a flood occurs, when
the house would rise as high as necessary to stay dry. Special flexible utility lines accommodate the
change in elevation. The house simply floats until the water recedes with a vertical guidance system
keeping it in place.

Sans flooding, the house looks essentially the same as it did before being retrofitted with a buoyant
foundation.

English’s team hopes to secure enough funding to develop and begin testing a prototype as early as
December of this year. A $2,500 donation from Innovative Technologies Group from West Virginia
helped fund the project, which still needs about $150,000 to complete.

For more information about buoyant foundations, visit www.buoyantfoundation.org/ or contact English
at english@hurricane.Isu.edu or (504) 717-5098.
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= Hatrofited momes ook essentially the same. Homes” ofginal architectuns s
retained, and nelghborhoods Keep thelr onginal character.

S0oft Schroth, a senlor mechanical engimneering student on the team, also said
retrofitling homes woulkd be comparabie lo another fiood-prevention scheme under
conglderation — ralsing houses between 10 and 30 feet off the ground.
A commerclally produced buoyant Toundation could be Installed on a 1,200-square-Tool
heame Tor about $30,000, Schroth said, compared (o eslimates of 525,000 1o 529,000 for
edevating a similar sized home,
English said the fexibillly of a buoyam foundation givas it supsarior flood prodschion.
I moves up-and down,” she said, "You could build a house so it's 8 feel above ground,
bt you might have a 10-foat food.”
Moreower, she sakd, alevated houses coukd creale olber problems, espacially for oldar
restdents who may nof be abke to move around easily.
Engiish said buoyant foundation techniology already s proven, and she is confident it
can be adapted to a retrodit design.
But she acknowledged feam members have several hurdies.
They must Nigure oul, for exampe, howe much Toam is needed and a way to keep the
bocks protected, They also must figure cut & way to mansuver equipment in between
closaly bullt homes and a design that keeps homes upright while they'ne afioat.
Though some individuals have bullt homemads buoyant foundations, she said, her
project design must address government buliding codes snd permitting, as well
She conceded the dea has ks Emits. IEmight not work inleves breaches in which the
power of rushing waler s foo greal, And | won bae adaplable — al least unldl laler
versions — (o homes with concrete foundations.
Bul English said thal, i embraced by builders and planners, buoyant foundationg could
provide cost-effective profection against flicoding on the scale after Humicane Katring.
Her inspiration came in January after she sat in on a symposium and talked to members
of [he L5 Humricane Cenler who had visiled The Nalherlands. The cenlar, along with
ciher Louislana agencies, has turmed to that country for buliding technigues that cowd
withstand a repaat of last year's humcanes.
Thits past spring, LU hosted Dulch englnseering studsents who developed a retrofi
design for a sholgun-style house,
“They camea up with very good design eas,” English said, "Bul tha project was basically
tw students warking for six weeks."
Mow, she |5 working to perfect the design with Schroth and four other enginesring
sludants, who have tumed It inte 3 dass project,
Schroth sakd the project is generaling interest amaong several state and corporate
officials In Lodlslana. He sald the team has received pledges tor materials, services and
exparisa,
*There are a kot of construction compandss and homebulders that sea this as a good
sotution,” sha said. "I solves construclion issiwss, Dut it also allaviates the social Bsuas
created by elevating a house.”
3o far, the eam has received one donation — Innovative Technologies Group, a West
Virginia company, wrole a check for 52,500,
ITG |5 seeking government approval to use a steel foundation i developed on homes In
hurrcans-ravaged pans of the Guit Coast,
“It wasn't until we met with Dr. English that we understood the Impact of elevating
howsas,” said Rick Romeds of ITG. “We baliewe that would destroy the character of all
[hesa neighbormoods. "
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L etter from New Orleans

The Lost Year:

Behind the failureto rebuild.
by Dan Baum August 21, 2006

The downriver side of New Orleans has always evoked strong emotions. The French avoided it, settling the high
ground of aMississippi River oxbow that would become the heart of the city. The Americans, who took over in
1803, reviled it as a pestilential swamp. “A land hung in mourning,” the novelist George Washington Cable later
wrote. “ Darkened by gigantic cypresses, submerged; aland of reptiles, silence, shadow, decay.” Free blacks and
European immigrants too poor to crowd into the upriver districts felled the cypresses to build clever, elongated
houses that ventilated well, and assembled a rural neighborhood that was pencilled onto city maps as the Ninth
Ward. Without much in the way of schools, hospitals, or transportation, the people of the Ninth Ward depended on
each other, organizing mutual-aid and benevolent societiesto care for the sick and the indigent. At the turn of the
century, when New Orleans's civic leaders began developing plans for a so-called Industrial Canal, connecting Lake
Pontchartrain with the river, they routed it through the Ninth, cutting off the area that came to be known as the
Lower Ninth Ward. Three bridges eventually joined the Lower Nine, asit is called, to the city, but the district
remained isolated.

Only fourteen thousand people lived in the Lower Ninth Ward at the time of Katrina—fewer than three per cent of
the city’ s population—Dbut the neighborhood instantly assumed an importance out of all proportion to its size.
Depending on who was talking, the two sodden square miles represented either the indolence, poverty, and crime
that Katrina had given the city a chance to expunge or the irreplaceabl e taproot of African-American New Orleans.
The Lower Ninth Ward became, in the aftermath of Katrina, avortex of overwrought emotion and intemperate r
hetoric, a stand-in for conflicting visions of the city’s future.

New Orleans had a tradition of intermarriage going back to the French period, and the blacks living upriver of the
canal tended to be light-skinned. The Lower Nine came to be known simultaneously as the dark-skinned side of
town and as an area that was exceptionally integrated. Cane cutters from surrounding sugar plantations poured into
the city after the First World War, in search of good dockside jobs, and the housing lotsin the Lower Nine were
cheap enough for them to buy yet big enough to keep gardens, chickens, even hogs. Schools, of course, were
segregated, but Frank Minyard, who has been the Orleans Parish coroner for more than thirty years, grew up in the
Lower Nine in awhite family so loyal to the neighborhood that his mother forbade him to swim in the Audubon
Park pool, in the city’ s tony Audubon Park section. “My mother used to say, ‘ They don't like us poor whites
uptown,” ” hetold me. “I didn’'t get to swim in the pool until | was out of the Navy.”

The neighborhood'’ s racial weave began to unravel on November 14, 1960, after Brown v. Board of Education, when
federal marshals escorted a six-year-old black child named Ruby Bridges through ajeering crowd and into the
William Frantz Public School, on North Galvez Street. Leander Perez, the political boss of adjoining St. Bernard
Parish, which was almost entirely white, urged white New Orleanians to resist. “Don’'t wait until the burr-heads are
forced into your schools,” he said. “Do something about it now!” Whites gradually fled New Orleans. By the time
Hurricane Katrina struck, the city had lost about a quarter of its people, and more than sixty-five per cent of those
who remained were black; in the Lower Nine, the figure was more than ninety-eight per cent. A quarter of New
Orleanians were poor, double the national average; in the Lower Nine, most households were getting by on less than
thirty thousand dollars ayear (the national average is fifty-seven thousand), much of it from public assistance. For
years, the city has been one of the most violent in America. Ruby Bridges's brother was killed in 1990 at the
housing project where he lived; last July, her oldest son, Craig, was shot dead on a New Orleans street while on a
brief break from his job on a cruise ship. The Lower Nine was particularly dangerous. By the eve of Katrina, it had
become, in the words of alocal criminologist, “the murder capital of the murder capital.”
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The Lower Ninth Ward does not lie particularly low. Large portions of New Orleans—including some wealthy areas
near Lake Pontchartrain—sit four or more feet below sealevel, while amost all the Lower Nine sits within a foot
and a half of sealevel, and parts of it are a couple of feet above. What doomed it during Katrina was its position
near the junction of the Industrial Canal and another canal, the Mississippi River Gulf Outlet, or Mr. Go, which
extends eastward from the city. The two waterways funnelled Katrina s surge into a wedge that burst the Industrial
Canal’ s levee with a sound like cannon fire early on the morning of August 29th. The violence was tremendous. A
huge wave scraped half a square mile of houses off their foundations and ground them to rubble. A red iron barge
the size of an airplane hangar rode through the breach and landed on top of a school bus. Not a house in the Lower
Nine was spared; most of those which didn’t collapse or slide off their foundations flooded to their rooflines. Their
residents—among the |least able to evacuate, for want of cars and money—drowned in the oily brown floodwaters or
hacked holes through attic ceilings and sat on scalding tar-paper roofs for days, waiting to be rescued. The most
famous, Fats Domino, was carried from the roof of his house—an incongruously grand white mansion in a
particularly bleak part of the Lower Nine—by Coast Guard helicopter in the middle of the night.

Televised images of desperate people wading out of the Lower Nine shocked the American people—the obesity and
missing teeth, the raggedness and strange English. Commentators of all persuasions were astonished and outraged
that these citizens' plight had been ignored by the government and the national media for decades. “A Third World
country had suddenly appeared on the Gulf Coast,” a Times article said. Shepard Smith, on Fox News, declared that
the country would be “forever scarred by Third World horrors unthinkable in this nation until now.”

Even as the city remained underwater, prominent politicians and businessmen began speaking of Katrina as a quick
fix for generations of mistakes and neglect, a deus ex machinathat would finally eliminate poverty in New Orleans.
Some of the best-publicized early rhetoric seemed to confuse eliminating poverty with eliminating the poor. Twelve
days after the storm, the Wall Street Journal’s Washington Wire column generated a furor when it reported that
Richard Baker, a Republican congressman from Baton Rouge, had been overheard telling lobbyists, “We finally
cleaned up public housing in New Orleans. We couldn’t do it, but God did.” (Baker claimed that he had been
misquoted.) A former maker of shipboard electronics and awealthy private investor named James Reiss told the
Journal that, in rebuilding, he wanted to see the city transformed “demographically.” A number of peoplel
encountered—often barricaded in their homes and heavily armed—explained the distinction between the “good
blacks’ they’ d welcome back and other blacks, or passed along a bit of back-fence etymology, saying that the root
of theword “Katrina” is“cleansing.”

From the earliest days of the crisis, the Lower Ninth Ward seemed to be in a special category. No other
neighborhood, for example, was cordoned off by troops. When outside help arrived in force, six days after the storm,
the National Guard roadblocked the bridges leading into the Lower Nine. Of all those people who were toughing it
out in attics across the flooded city, only those of the Lower Nine were forbidden to return if they waded out for
supplies. Though eighty per cent of New Orleans was inundated, the city’ s homelandsecurity director, Terry Ebbert,
appeared to single out the Lower Nine when he told a reporter that “nothing out there can be saved at all,” and
Mayor Clarence Ray Nagin, Jr., said, inaccurately, “1 don’t think it can ever be what it was, because it’s the lowest-
lying area.” Ebbert and Nagin were exhausted, stunned by the vastness of the destruction, and lacking solid
information. But nobody seriously proposed ditching Lakeview, an upscal e white neighborhood that had borne the
force of another breach, that of the Seventeenth Street Canal, and lay under even deeper water. Some bluntly
welcomed an opportunity to abandon the Lower Ninth Ward. “1 don’t want those people from the Lower Ninth
Ward back,” Robby Robinson, the owner of French Quarter Candles, said. “1 don’t think any businessperson does.
They didn’t contribute anything to this city.”

Because of its history of black home-ownership, the Lower Ninth Ward is a neighborhood of deep roots. Many
black New Orleanians either have lived there at some point or grew up visiting relatives there. Suggestions that it be
forsaken sounded to many like a pretext for getting rid of the city’s black majority. Three days after the levees
ruptured, | met aman named Michael Johnson on an uptown street that was covered with smashed oak boughs. He
and afriend, David Bell, and Bell’ s two small daughters had just escaped from the Lower Nine by lashing three
refrigerators into a makeshift raft. “We put the babiesin. David and | got in the water and pushed,” Johnson said. He
is short and sturdy; in his muddy, tattered clothes, he looked like an escaped convict. (He is actually adialysis
technician.) He and | found some plastic buckets and took them to the banks of the Mississippi, afew blocks away,
so the family could bathe. His voice cracked as he described their ordeal, which included aterrifying night on the
hot tarmac of an Interstate 10 overpass with hundreds of restless and angry refugees. Johnson had food and drinking
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water for only a couple of days, and no means of leaving the city, but his mind was already |leaping to the bigger
picture. “1’m not saying they planned this as a way to empty New Orleans of poor black people,” he said as he
dipped buckets of khaki-colored water from theriver. “But it's sure going to work out that way.” Already, the city
seemed to be cleaving along a black-white line.

When President Bush addressed the nation from Jackson Square on the evening of September 15th, the French
Quarter was dark and silent. Crews from the White House had set up generators and lit the gleaming-white fagade of
St. Louis Cathedral as a backdrop. In his speech, which lasted twenty-six minutes, the President el oquently praised
thevictims' “core of strength that survives all hurt, afaith in God no storm can take away, and a powerful American
determination to clear the ruins.” Then he vowed, “We will do what it takes, we will stay aslong asit takes, to help
citizens rebuild their communities and their lives.” He announced that more than sixty billion dollars would be spent
on “the first stages of the relief effort.” He also pointed out that, “in the work of rebuilding, as many jobs as possible
should go to the men and women who livein Louisiana, Mississippi, and Alabama.”

Mayor Nagin initially believed that Bush’s promise would amount to a hundred billion dollars, spread over ten
years—enough not only to recover from Katrina but also to cure many of the old city’ s pathologies. Nagin spent his
early childhood in Treme (“Tre-may”), the heart of Creole New Orleans. His father worked three menial jobs, and
his mother tended alunch counter in aK mart. He was the sec-ond in his family to go to college—a historically
black college, the Tuskegee Institute, in Alabama—but his rise to prominence, unlike that of most Southern black
politicians, was through the corporate world rather than the pulpit. By the time he was forty-six, Nagin was earning
four hundred thousand dollars a year managing Cox Communications’ cable-television operation in New Orleans.
His mayoral campaign in 2002 was predicated on “running the city like a business,” and his victory is usually
credited to white voters. His first three years in office were remarkably scandal-free for New Orleans, but his
relationship with the black majority has always been strained; the preacher of the city’ s biggest black congregation
has called him a“white man in black skin.”

Bush’s pledge was contingent on the city’ s having a recovery plan, so Nagin announced, on September 30th, that he
was forming the Bring New Orleans Back Commission to develop one. As he explained to me later, what seemed
most important at the time was maintaining good relations with the White House, and he appointed several people
who, if necessary, could get President Bush on the phone. The co-chairs were Mel Lagarde, a white health-care
executive, and Barbara Major, a black community activist and the director of St. Thomas Health Services, aclinic.
In some circles, the group came to be known as the Canizaro Commission, because its most influential member was
areal-estate developer named Joseph Canizaro, afriend of Bush’s and one of his biggest fund-raisers. Although
Nagin was careful to appoint eight blacks, eight whites, and one Hispanic, Barbara Mgjor, the only figure on the
commission who is from what poor blacks call “the community,” told the Times, “ Some people don’t understand
that an equal number of black and white isn’t the same as equity.”

By early October, most of the people gutting houses and clearing fallen trees from New Orleans's streets weren't
locals but Hispanics from elsewhere. Some fifteen thousand Hispanics had lived in New Orleans before Katrina, but
they’ d never had a high profile—no Spanish radio station, identifiable Hispanic neighborhood, or fashionable
cuisine. (The restaurant Nacho Mama's, in the Garden District, was owned by a man named Shane Finkelstein.)
Eduardo Ramirez, a twenty-five-year-old construction worker from Mexico City who was standing in line one
afternoon for a cup of stew at a Salvation Army wagon, told me that, before the storm, hanging Sheetrock paid
twelve dollars an hour. “It pays twenty now,” he said. “And the cops don’t bother us anymore, asking for papers.”
Ramirez and several friends commuted two hours each way from Baton Rouge. Other Mexicans he knew were
sleeping in tents. On October 4th, representatives from a number of organizations, including the A.F.L.-C.1.0. and
the N.A.A.C.P., held ajoint press conference to denounce the business owners who were hiring non-union workers
from out of state, even when locals were available and ready to work. The electricians' union said that one
contractor had dismissed its union employees “in favor of workers from Texas.”

On October 6th, Mayor Nagin held a“Back to Business’ meeting in the downtown Sheraton hotel, and in the
opening words of a twenty-minute speech managed to alienate almost everybody. Several hundred rumpled,
frightened, grief-stricken business owners had crowded into the Armstrong Ballroom to hear the Mayor and other
officials talk about reviving New Orleans's economy. Nagin, who walks with the stylish lope of ajazz singer,
appeared confident as he took the microphone. “I know you want to know how do | make sure that New Orleansis
not overrun by Mexican workers?” he said, without preamble, in his easygoing homeboy drawl. He was addressing
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television cameras at the back of the room, and, by extension, hisincreasingly resentful black constituents scattered
around the South. But the business owners, far from being concerned about Mexicans, were grateful for the pliant
and low-cost workforce digging them out of the muck. Judging by the response on a twenty-four-hour call-in radio
show that was the only broadcast airing in New Orleans, blacks, too, found Nagin’s baldly racial comments on their
behalf insulting. The Mayor backpedalled for days.

Over breakfast one morning, the city’s best-known pollster, Silas Lee—a large bald man of fifty-one with an air of
perpetual amusement—analyzed Nagin's mistakes, starting with appointing the Canizaro Commission before
reaching out to the people of New Orleans. The Mayor, Lee said, heeded to “disperse teams right away, and
organize discussion panels at places in the community.” He should have advertised a 1-800 number in the Houston
Chronicle, for instance, encouraging evacuees to call in. Taking measures like these would send the message that
ordinary New Orleanians—and not just a small group of élites—were included in the planning. “In avolatile time,
you have one chance to get your message out,” Lee said. “Y ou hit the bull’ s-eye or that' s it.” Lee makes alot of his
money coaching experts on how to testify in court—how to convey complicated information to jurors, frequently of
limited education, without patronizing them. Nagin’s commission would need that skill, he said. Painful decisions
about what to keep and what to change would be based on such arcana as floodplains, actuarial tables, population
density, and city budgets. The “jury” —the population of New Orleans, mostly black and poorly educated, affected
by generations of poverty and discrimination, traumatized by the storm, and scattered all over the country—would
be hard to win over. Discussions involving the Lower Nine would be especially sensitive. The area, Lee said,
“represents African-Americans’ cultural and historical significance, and their financial stability. They’re not going
to let anybody take that away.”

Nagin stumbled immediately when it came to the Lower Ninth Ward. He began allowing residents to “look and
leave” on October 12th, so they could spend afew daylight hours plucking possessions from the wreckage. Some
travelled great distances from their temporary shelters. To get into the neighborhood, they tried to cross one of the
bridges over the Industrial Canal or to circle around to the east and enter through St. Bernard Parish, where the
Lower Nine's border was fortified by awall of flood-wrecked cars stacked three high. National Guard troops
protected all the approaches, and, for reasons that varied from soldier to soldier, they refused to let many peoplein.
The residents were furious, and their frustration nourished a whole new crop of conspiracy theories: the city wanted
to turn the Lower Nineinto an industrial park; developers wanted the Lower Nine, with its riverfront and view of
downtown, for condominiums; somebody’s cousin’s cousin saw Donald Trump drive through in alimousine. The
rumors became so widespread that Nagin felt compelled, the following week, to issue a statement: “Read my lips:
We will rebuild the Lower Ninth Ward.”

Seven weeks after the storm, Richard Baker—the L ouisiana congressman who had reportedly celebrated God's
“cleanup” of public housing—introduced a bill to finance reconstruction throughout the state. In local mythology,
the proposal quickly became known as an eighty-billion-dollar buyout, even though the bill stated that federal
spending would be capped at less than half that amount. Under the bill, the government would buy, at sixty per cent
of the pre-Katrina value, any flood-damaged house or small businessin Louisianathat an owner wanted to sell. The
government would consolidate the properties and sell them for planned development. Baker’s proposal was big
enough to save New Orleans. It would put money and options in the hands of homeowners. And it was tailored to
appeal to Bush's sensibilities—government involvement would be temporary, and about half of the initial public
outlay would be recovered when redevel oped properties were sold. The bill made New Orleans the greatest urban-
revival opportunity in recent American history, and planners and architects from around the world gathered to help.
More than just New Orleans was at stake. A third of the world’s population livesin coastal zones, many of them in
delta cities that may flood as the climate changes and seas rise. The Netherlands' complex of levees, fortified after a
hurricane killed hundreds in 1953, is a respected flood-control model; done right, planners said, New Orleans could
serve as another example of how to rebuild, smarter and better, a city flooded on an unprecedented scale. “That is
the silver lining in this whole disaster,” a prominent local architect named Ray Manning told the Times-Picayune.
“We have thisincredible, once-in-a-lifetime opportunity to reéngage and recalibrate this city in away that,
politically, you might never have been able to get to.” Joseph Canizaro called the city a“clean sheet.”

In their enthusiasm to create a new city, though, the planners were up against New Orleanians' uncommon fondness
for the old one. A Gallup poll conducted a few weeks before Katrina found that more than half of the city’s
residents, regardless of age, race, or wealth, were “extremely satisfied” with their personal lives—a higher
percentage than in any of the twenty-one major American citiesin the survey. | had glimpsed that stubborn affection
in October, when the first secondline since Katrina wound its way through the debris-strewn streets of Treme. The
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secondline is the quintessential trafficdisrupting New Orleans art form; in this case, the Black Men of Labor, a social
aid and pleasure club, marched in matching yellow print shirts, with matching hat bands and parasols, while the Hot
8 Brass Band followed behind them, blasting music into the mostly vacant neighborhood. As the procession moved
along St. Bernard and Dorgenois Streets, people materialized from the shadows. They ran laughing down the steps
of houses blessedly elevated, or emerged gloved and masked, carrying buckets, from the gloom of moldy interiors.
More than a hundred people fell in with the band, shimmying their shoulders and twitching their hips—tentatively at
first, as though remembering how to celebrate, and then bursting into full-on, high-stepping, arm-waving street jive.
Fred Johnson, a non-profit housing consultant who was shading himself with a yellow-and-green parasol, nodded
appreciatively and remarked, “You can’t plan thisin, you can’t plan this out. You can’t legislate thisin, you can't
legislate this out.”

Governor Kathleen Babineaux Blanco created a commission of her own. The Louisiana Recovery Authority was
established with twenty-three members, who were to advise her on rebuilding and later to oversee the distribution of
the federal dollars that were expected to begin flowing any day. The only person named to both Nagin’s commission
and Blanco’swas Donald (Boysie) Bollinger, who personified the impatience for a“new” New Orleans which was
the driving ethic of both the city and the state commissions. Bollinger is broad-chested and jowly, with a big mane
of gray hair, bushy expressive eyebrows, and the carriage of aviceroy. A Cajun from Lockport, about thirty miles
west of New Orleans, he owns seven shipyardsin and around the city, where, before the storm, he employed about a
thousand people. He has been afriend of George W. Bush for a quarter century. Bollinger invited me one day to
follow his silver Mercedes to a shipyard on the other side of the Mississippi. Aswe crossed over the sweeping white
Crescent City Connection bridge, the creepy stillness of New Orleans receded, and it was striking to see the bustling
activity at Bollinger’s Destrehan Avenue shipyard. Every berth was occupied by a storm-damaged ferry or barge.
Great geysers of welding sparks rained down upon the docks, and the racket was intense. All that was holding things
up, Bollinger said, was a shortage of manpower. “Ever since the storm, I’ ve been trying to get my workforce back,”
he shouted over the din. “My H.R. people went to every shelter in Texas, Louisiana, Arkansas, and Mississippi,
offering jobs at twelve to eighteen dollars an hour. | didn’'t get one worker.” Bollinger held the view that the Federal
Emergency Management Agency was pampering evacuees, by handing families two thousand dollars in emergency
help. “I said to the President, ‘Y ou’ re empowering people not to come back to work.” The President said, ‘I don’t
think two thousand dollars will do that.’ | said, ‘Mr. President, these people haven't had two thousand dollarsin
their lives.’ " Rather than wait, Bollinger was hiring as many Mexicans as he could find. “I’m hoping the people of
New Orleans come back and take a different attitude toward employment,” he said, pulling open the door to a small
office building. “But until they do . . .”

We entered what had once been a reception area but was now a*“kitchen”—a row of brand-new microwave ovens
and some folding tables and chairs. Down a hall, small panelled offices had been converted to dormitories; four
double bunk beds filled each one, their mattresses wrapped in plastic. Bollinger has devoted decades to improving
New Orleans incrementally, as a chairman of the National World War || Museum and the president of the New
Orleans Region of the Boy Scouts of America, and as a member of various committees to improve transportation,
housing, and public schools—which he called “afailure.” Now he was a believer in Katrina-as-opportunity. “One
storm, we have awhole new playing field,” he said as we examined arow of narrow fibreglass shower stalls.
Bollinger believed that Nagin’s commission should deal with the city’s blighted neighborhoods by engineer-ing
them off the map. “We do ourselves adisservice if we end with the concentrated poverty asit was,” he said. He
supported aradical plan that the commissioners were discussing, which would sprinkle the poor throughout the
middle class, in the hope that, among other things, they would absorb awork ethic. “If both my neighbors get up and
go to work, I'm more likely to get up and go to work,” Bollinger said.

The chief promoter of mixed-income neighborhoods in New Orleansis Pres Kabacoff, whose company, HRI
Associates, specializesin transforming disused industrial areas into trendy residential neighborhoods. K abacoff, a
handsome and soft-spoken man of sixty, has for years been pushing Operation Rebirth, a four-billion-dollar mega-
plan that would, among other things, con-vert one of the city’s oldest housing projects, just outside the French
Quarter, to a mixed-income devel opment. Op-eration Rebirth would scramble the poor and the middle class in new
housing throughout Treme and the lower Garden District, and pro-vide the city with alight-rail system. Kabacoff
described the project, which would be funded by the Baker bill, as New Orleans’s best shot at greatness. His office,
on the thirty-first floor of a building in the Central Business District, has a vast window overlooking the areain
guestion, and, as we unrolled an artist’s rendering of the project, he swept a hand across the view. “New Orleans
could be an Afro-Caribbean Paris,” he said.
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The era of social engineering by wrecking ball began in 1954, when the U.S. Supreme Court allowed Washington,
D.C., to raze and redevel op a section of the run-down Southwest neighborhood. Whatever good such urban-renewal
projects as this may have done, they traumatized residents of the minority neighborhoods they obliterated. Thiswas
especially true when the projects incorporated interstate highways. After 1-94 displaced hundreds of peoplein St.
Paul, Minnesota, during the nineteen-sixties, one observer wrote, “Very few blacks lived in Minnesota, but the road
builders found them.” Black New Orleans had suffered its share of urban renewal, which carried echoes of the 1923
splitting of the Ninth Ward by the Industrial Canal. In the nineteen-sixties, city-council members chose to run
Interstate 10 through the center of Treme. The city cut down the large oaks shading Claiborne Avenue—a graceful
boulevard where blacks celebrated a parallel-universe Mardi Gras—and overhung it with a gigantic concrete
roadway. Planners also razed eight square blocks of homes and businesses to build a cultural center and amusement
park inspired by the Tivoli Gardens, in Copenhagen. The project never materialized, but urban renewal wiped out
half of Treme. Likewise, though it wasn't called urban renewal anymore, the city got a federal grant in the
nineteennineties to raze the St. Thomas housing project, which occupied a prime spot near the Mississippi River,
and replace it with mixed-income housing and resident-owned shops. Pres Kabacoff eventually got the contract, and
the result, River Garden, is a collection of simple, attractive attached houses that stood up well to Katrina.
Somewhere along the way, though, the number of subsidized units fell by more than two thirds; the idea of resident
management disappeared; and the small resident-owned stores became a two-hundred-thousand-square-foot Wal-
Mart.

Even before Katrina, public-housing residents were fighting a city plan to replace more projects with mixed-income
developments. Some argue that the projects, as grim as they are, are the wellspring of New Orleans' s unique
“bounce” style of hip-hop: the artists Juvenile, Master P, Turk, Baby Williams, and Soulja Slim al spent their
childhoods in and around New Orleans public housing. In general, when New Orleanians describe what they love
about the city, the first thing they mention is neither the food nor the music but the intimacy of the neighborhoods—
knowing everybody on the block where you were born, and never leaving. “Thisis our neighborhood,” Paula
Taylor, apublic-housing resident, told the Gambit, alocal newspaper, in April. She added, “Do | want to see it
better? Y es. Safe? Y es. Clean and decent? Yes. But thisishome.” It would be hard to imagine an idea less suited to
New Orleans culture than breaking up the neighborhoods. When | asked Kabacoff about objections to his mixed-
income plans, he waved them away. “Y ou get it from both sides,” he said. “I’ ve also gotten e-mails saying, ‘You're
contributing to the niggerization of New Orleans.” ”

For residents of the Lower Nine, the most frightening proposal before the Bring New Orleans Back Commission
was to “shrink the footprint” of New Orleans. The idea, in many ways, made sense: the city’s present size and scale
were appropriate for the 1960 population of more than six hundred thousand. After the exodus following school
integration, many buildings, and some whole blocks, were abandoned. Planners estimated that the post-Katrina
population would reach only a quarter of a million—about half of what it was before the storm. Life among
thousands of deserted buildings would be bleak, and a city shorn of much of its tax base would be hard-pressed to
provide services to sparsely inhabited, far-flung settlements. In early January, the commission published a map of
the proposed shrunken city. Huge areas indicated by round green blotches would be converted to parks and green
space. All of the blotches covered areas instantaneously recognizable to New Orlea-nians as primarily black areas.
Oliver Thomas, the lumbering, emotional president of the city council and a native of the Lower Nine, led the
opposition to a geographically smaller city. “ To say you're not going to fix this community or that community—
you're not honoring the dead!” he told a crowded council chamber on the evening of Janu-ary 6th. The room erupted
in applause. Before Katrina, sixty per cent of homesin the Lower Nine were owned by the people who lived in
them—a higher percentage than in the city as awhole—and Thomas was eager to help his constituents protect the
one thing of which they were sure: that property rights are sacred, and that they owned a city lot.

Those who wanted a smaller footprint waited al fall and winter for the federal government to relieve them of the
burden of fighting for it. FEMA was set to release, for the first time since 1984, new guidelines for maps that would
show what parts of the city the federal government would insure against floods. The maps were expected to rule out
certain areas and thus cut through the racia politics. Proponents talked excitedly about the “discipling” they hoped
the maps would impose—the city-planning equivalent of “Wait till your father gets home!”

Sean Reilly, amember of Governor Blanco’s statewide recovery authority, told me that New Orleans’s obsession

with neighborhoods was dangerous in the context of the bigger hurricanes predicted by atmospheric scientists.
“When you say ‘neighborhood,” it's become politically and racially charged,” he said, the day we met in the office
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of hisfamily’s national billboard-advertising company, in Baton Rouge. The White House had just approved $6.2
billion for housing, and Reilly wanted the state to withhold it from any place that was too low-lying. “We should
talk about blocks and elevations, not neighborhoods, so we can talk about people rebuilding out of harm’s way.”
Reilly, ared-haired man in his forties who likes to call himself “Mr. Tough Love,” showed me a poster-size satellite
photograph of New Orleans at the height of the flood, color-coded according to water depth. He ran his hand over
the darkest areas, which included a sliver of the Lower Nine. “We're not going to allow rebuilding where it’s unsafe.
We know what the FEMA maps are going to say. They will make some decisions. Certain places are obviously
unsafe to build.”

Neither Nagin's nor Blanco's commission had any real authority, except to make recommendations. But, in a city
desperate for direction and leadership, the media reported every notion that the commissions discussed. |deas poured
forth in adizzying torrent: scramble the neighborhoods; ban building in the hardest-hit areas; make the city smaller;
impose a three-year moratorium on building; no, three months; no, one month; no, forget the moratorium and let
neighborhoods organize themselves, but, if too few return after ayear, pull the plug on services. The debates were
hard to follow, especially for citizens evacuated to Houston or Atlanta. The process paralyzed those trying to make
decisions about damaged homes, and exacerbated their sense of exclusion. “It’s like someone coming to totally
redecorate your home, and they don’t talk to you. Y ou feel raped, violated,” the pollster Silas Lee said. “First, nature
violated them, then the bureaucracy and planning process. If the commissions had understood that you' re not just
physically rebuilding but emotionally rebuilding, they’ d be achieving something now instead of deadlocked.”

If ever acity needed a voice of brotherhood, it was New Orleans after Katrina. No one could find the right words,
including the city’s powerful clergymen. When | visited the First Baptist Church on Canal Boulevard, which has
about a thousand congregants, mostly white, its blue-eyed and flinty pastor, the Reverend David Crosby, told me,
“There is nothing left in the Lower Ninth Ward but dirt! A woman who has a house down there, what’ s she got? A
piece of dirt worth two or three thousand dollars.” During a Sunday service at Watson Memoria Teaching
Ministries, on St. Charles Avenue, the Reverend Tom Watson, a scholarly-looking African-American who
subsequently challenged Nagin in this year’s race for mayor, alternately scolded his congregants for their mistrust
(“You have to ask yourself, am | involved in something that would be divisive in my community?’) and stoked it (“I
believe there is a systematic conspiracy to keep people out so they can make this city the way they want it”).

The planning process so alienated the black majority that even ideas that showed promise were not acknowl|edged.
Making the city smaller, for example, didn’t have to mean annihilating the Lower Nine. Janet Howard runs a
nonprofit group called the Bureau of Government Research, which issues critiques of New Orleans' s waste and
inefficiency. A former Wall Street lawyer with avinegary, patrician disdain for pomposity, she often criticized the
Bring New Orleans Back Commission, but she was a strong proponent of shrinking the footprint. In a borrowed
downtown computer-company office that she’ d been using since her own office flooded, she explained to me how
the city could contract without destroying neighborhood integrity, through land swaps. She sketched it for me on a
legal pad, showing how thosein, say, the utterly destroyed parts of the Lower Nine who wanted to return could swap
with people who owned lots in the less damaged part and didn’t want to return. The result: a smaller, but intact,
Lower Nine neighborhood.

On Martin Luther King's birthday, as Nagin's reélection campaign geared up, the Mayor reached out to his black
constituents. “It’ s time for us to rebuild a New Orleans, the one that should be a chocolate New Orleans,” he said. A
bit later, he added, “ This city will be amajority African-American city. It's the way God wantsit to be. You can’t
have it no other way.” Quoting from an old George Clinton song was a ham-fisted attempt at reassurance from a
mayor whose diction, if not his sense of audience, was usually more precise. Jack Cafferty scolded him on CNN,
and conservative bloggers were in high dudgeon—"“Where is the liberal outrage?’ a Web site called Rhymes with
Right demanded. Nor did Nagin’s pandering do him much good with black constituents. “Everybody’s jaw is
dropping right now,” the council president, Oliver Thomas, told the Times-Picayune. “Even if you believe some of
that crazy stuff, that is not the type of image we need to present to the nation.”

New Orleanians both at home and in exile seemed to take it for granted that once the President signed on to some
version of the big buyout plan proposed by Representative Baker, the Bring New Orleans Back Commission would
hand down solutions like beads from a Mardi Gras float. The expectation had induced a torpor. “ People have been
asking, ‘What' s going to happen to our property?,’ instead of asking, ‘What can we do to save our property? ”
Greta Gladney, a fourth-generation Lower Nine resident, told mein New Orleans. “Instead of coming back and
getting to work, they’ ve been asking, ‘When will we get permission to come back? " Gladney, who is forty-two,
short, and caramel-colored, had her first child when she was fourteen, and went on to earn bachelor’ s degreesin
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chemistry and philosophy and a master’ s in business administration from Baruch College, in New York. She'd long
since started rebuilding her own two-story house, on Jourdan Street, tearing off sodden plaster to let the cypress lath
dry. She was impatient for her neighbors to shake off their lethargy and set about rebuilding. “People will depend on
the kindness of strangers,” she said, echoing Blanche Dubois. “That’s not good public policy, but that’s what thereis
in poor neighborhoods.”

On January 24th, New Orleans suffered what Congressman Baker called a“death blow.” Donald Powell, aformer
F.D.1.C. chief, who was overseeing Gulf Coast recovery for the White House, announced that President Bush would
not support the Baker bill. The President didn’t want the government in the “real -estate business,” Powell said. Of
the more than two hundred thousand L ouisiana homes that Katrina had destroyed, the federal government would pay
to rebuild only atenth, he said: those which lacked flood insurance, were owner-occupied, and were outside
established floodplains. Officials at all levels of state and local government appeared to be taken completely by
surprise; on the streets of New Orleans, people were visibly stunned.

An official involved in the negotiations with the White House told me that responsibility for handling the bill within
the Administration had shifted, from the codperative Treasury Department to the office of Allan Hubbard, the
President’s chief economic adviser. “Hubbard just looked at it as ‘We don’t want to set up another bureaucracy,’ ”
the official said. “I’m a conservative ideologue myself, but | think it’sideological.” Three weeks later, Bush
announced that he would ask Congress for an additional $4.2 billion for housing in New Orleans, bringing the total
to alittle more than ten billion dollars—far from the ten billion dollars ayear over ten years that Nagin initially had
expected.

The Bring New Orleans Back Commission continued meeting into March, but its grandiose plans for social
engineering now seemed pointless. The failure of Bush to “do what it takes” to rebuild New Orleans was only part
of it. Much of what could have been done to improve New Orleanians’ lives, such as land swaps to preserve a
smaller Lower Nine, wouldn’t have required alot of money. It would, however, have required trust and codperation.
But, as the weather grew warm, the vision of a planned recovery slipped away, and an every-man-for-himself ethic
replaced it. People began piling rotten wallboard on their front lawns and lining up on the eighth floor of City Hall
for building permits.

Ronald W. Lewis' s family left the Cedar Grove sugar plantation, in Thibodaux, Louisiana, in the nineteen-forties,
and ended up at 1911 Deslonde Street, a block from the eastern bank of the Industrial Canal. After Katrina, Lewis
went to stay with relativesin Thibodaux, and | met him on awarm late-January day in the parking lot of an
Applebee’ s restaurant in Met-airie, a mostly white suburb west of New Orleans. His 1986 Cadillac was leaking
coolant onto the pavement as he arrived, and the driver’s door was badly dented; he slid across the front seat to get
out on the passenger side. “Isn’t this just the most beautiful day!” he said exuberantly. Lewisis broad-shouldered
and very dark, with one gold incisor, a white pencil-line mustache, and tiny diamond studsin each earlobe. He's
fifty-four, but he seemed much older as he walked, hunched and stiff-legged, to my rental car. “Just wear and tear,”
he said, from athird of a century swinging sledgehammers and wrenching pry bars as a streetcartrack repairman.
Metairie, which was lightly damaged in the storm, was in afrenzy of rebuilding, like Reconstruction Atlantain
“Gone with the Wind.” The streets were jammed with high-riding contractors’ pickups and glaziers trucks that
reflected the sun crazily in every direction. The farther into the city we drove, the thinner the traffic became. Along
Napoleon Avenue, the grassy median—*neutral ground,” in New Orleans parlance—was covered with cars
encrusted to their roofs with mud, parked there before the storm in the belief that five extrainches of elevation
would keep them dry. By the time we reached Almonaster Boulevard, in the upper Ninth Ward, there was little sign
of life. Aswe drove, Lewistold me about his childhood in the days when New Orleans was booming and his
parents’ two-bedroom house on Deslonde Street was often filled with friends and relatives from the countryside. In
those days, the rural blacks of the Lower Nine didn’t go in for what they considered the parading-in-the-street
foolishness of the Creolesin Treme. “Y ou worked and you went to church and you played music,” Lewis said. “ Y ou
didn’'t parade.” Lewis helped change that in the nineteen-eighties, when he formed the Lower Nine's first social-aid
and pleasure club, the Big Nine, which combined the mutual-aid functions of the old Ninth Ward neighborhood
organizations with what he called “flash and dash: a two-hundred-dollar hat, nine-hundred-dollar shoes.” We
crossed the Claiborne Avenue Bridge, glancing to our left at the spot where the Deslonde Street home had stood
before it vanished. Under a crust of dried flood slime, storefronts testified to generations of hard times: cinder-block
liquor marts, tire-repair shops with hand-lettered signs, a Popeye's Chicken. The Lower Nine didn’'t have a
supermarket or a bank branch. For produce or credit, residents crossed into St. Bernard Parish, where they shopped
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on Judge Perez Drive—originally named for the same L eander Perez who had called blacks “burr-heads.” Lewis's
effusive cheer waned as we ventured deeper into the neighborhood. By the time we passed Fats Domino’s vast white
house, on Caffin Avenue, he'd grown quiet. But when we turned onto Tupelo Street, where in severa yards small
mountains of stained Sheetrock, lumber, and sodden mattresses rose, hisface lit up. “That’s progress!” he said,
clapping his big hands and laughing. “ That means people are coming back!”

We stopped at No. 1317, asmall tan bungalow that Lewis had bought in 1978, the year after he helped organize the
city’s streetcar-track repairmen into the International Brotherhood of Electrical Workers. An orange “X” and “9/16”
had been spray-painted on the door, meaning that rescuers hadn’t reached the house until more than two weeks after
the flood. He stood on the dead grass, pointing to house after silent house: “Miss Catherine there, she’sin Atlanta.
They found Christine’ s body in that one two weeks ago. Her son walked in and there she was. Those people there
arein McComb, Mississippi.” We peered through the back door of Lewis's house; the interior had been stripped to
the studs by ateam of University of Montana students. “Isn’t that something?’ Lewis said. “Came down here on
their Christmas break just to help.” Until Katrina, a small, freestanding garage in Lewis's back yard had contained
the House of Dance and Feathers, a homemade museum dedicated to the Mardi Gras Indians and the social-aid and
pleasure clubs of the Lower Nine. The museum, a ten-by-twelve room, had been officially recognized with tax-
exempt status shortly before Katrina. All that remained was a muddy strip of Indian beadwork, drying on akitchen
stool. Lewis' s voice took on adreamy quality as he spoke of neighborhood crayfish boils and fish fries, of bringing
meals to Miss Catherine, and of the kinship ties among neighbors who looked out for each other’s children—lifein
the Lower Nine as painted by Norman Rockwell. When | suggested that perhaps grief was buffing his memories,
Lewisinsisted that the Lower Nine was never as bad as the crime and the poverty statistics suggested. “ People
weren't as poor as al that. At least, it didn’t feel like that,” he said. “People got by. Everybody knew everybody.
The criming wasn't everywhere; it was, like, this corner was bad, or that parking lot.” He winked. “We're able to
hold more than one thought in our heads.”

As planning for anew New Orleans stalled, growing numbers of students and professors arrived to see what might
be salvaged of the old one. One February morning, Jeffrey Chusid was taking a break and eating a praline at
Loretta’ s Too, a coffee shop in arun-down, arty part of the city near Elysian Fields Avenue. Chusid, a heavy-lidded
man with a gray-and-white beard, teaches historic preservation at Cornell. Three graduate students sat at the table
with him, studying an inventory they had made of public assets in the Ninth Ward—businesses, public buildings,
parks. They were particularly excited about the Meat People, a gaudily painted market at Derbigny and Mazant,
which had the look of an important neighborhood fixture. Chusid said, “ The need is for everybody to be planning, so
the people can say, ‘ This building isimportant; we remember the people who lived here.” Or 'Y ou know what we
liked about this street? The curbs were the right height, and the kids would sit here.” ” He finished his praline, and
we piled into a white minivan to continue the inventory, moving slowly along Urquhart Street. A blue van coming
the other way rolled down the windows and stopped, and the occupants, another group of students, exchanged
intelligence about some oak trees on Poland Street; the students were making alist of every viable treein New
Orleans, and their best estimate was that forty thousand had been lost in the storm and flood.

While Chusid cruised the neighborhoods, Kenneth Reardon, the chairman of the Department of City and Regional
Planning at Cornell, was helping to codrdinate data on the condition of New Orleans which had been gathered by
teams from seventeen universities. “It’s absolutely criminal—people looking out a downtown hotel window, making
statements about neighborhoods they never visited much to begin with, saying nothing can be done and nobody
wants to come back,” Reardon said, when | reached him by phone at Cornell later that month. He couldn’t imagine
making plans for a city whose precise physical condition was unknown. “Thefirst ruleis: Survey before plan. The
whole process should be driven by data, and people’s preferences, and the reality.”

Elizabeth English studies the effects of hurricanes on buildings, at the Hurricane Center of Louisiana State
University, in Baton Rouge. “ You need to think about how ar chitecture helps shape culture,” she said, when |
met her at a back-yard dinner party in Baton Rouge. English, who isfifty-two and dlight, has the intensity of
someone whose car eer has met its most significant challenge. Sheistrying to save an architectural feature
that is as emblematic of New Orleans as crayfish étouffée: the shotgun house. The shotgun—sometimes four
to six timesaslong asit iswide—catches stray breezes and allows them to pass through every room. The
houseistoo narrow to have a hall, so the rooms are lined up one behind the other. The original plantationsin
the Mississippi River oxbow that later cradled New Orleanswerelong, thin strips, starting at theriver and
running north, toward the lake. “ People grow accustomed to the geometry in which they live,” English said.
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When it cameto laying out lotsin New Orleans, they naturally laid them out long and narrow. That led to the
long and narrow shotguns.” The shotguns, in turn, helped develop the close-knit neighbor hoods that New
Orleanianslove. A shotgun’s salient featureisitslack of privacy. Getting from the front room to the kitchen,
which isusually in the back, means walking through everybody else’sroom or around the outside. On the
narrow lots, shotguns sit close together, so neighbors are also on top of each other. “ That communal culture
everybody talks about in New Orleans, that warmth, all that life on the street, you could say that originates
with the need for every plantation to have a little piece of riverfront,” English said. The shotguns are built of
old-growth swamp cypressthat resists mold, termites, and rot. “ And they were built to flood.” The homes
were designed to drain water and dry quickly. From English’sinformal survey of the L ower Nine, it looked
asthough at least half of the houses on many blocks were shotguns. M ost werein good structural shape, even
those which had floated away. They needed new Sheetrock and wiring but little else, and it wouldn’t cost
much, she said, to jack them up in anticipation of futurefloods. “You just put more cinder blocksunder
them.” A do-it-yourself owner could restore a shotgun for not much more than the amount—twenty-six
thousand dollars—in reconstruction assistance that FEM A was promising to homeowners who lacked
insurance. “ There was this message coming out of the commission that you’d be foolish to invest in your
flooded home,” English said. “But that’sjust not true.”

When | visited Mayor Nagin in his office, in February, he was awkwardly straddling the issue of the Lower Ninth
Ward. His Department of Safety and Permits was handing out as many as five hundred building permits a week,
regardless of location in the city. Those who could cajole city inspectors into believing that their houses were less
than fifty per cent damaged got a permit to accomplish repairs. Nearly ninety per cent of applicants were able to
make that case. Even as his administration was authorizing the permitsin the Lower Ninth Ward, Nagin said that he
thought building there was a bad idea. “1 wouldn’t put money in the Lower Nine,” hetold me. “Nowhere.” Maps
were the post-Katrina currency of communication, and Nagin, sitting beneath a vast abstract canvas, unfolded one of
his own. He traced a finger along the path of the storm surge. The Lower Nine would remain vulnerable even if the
Army Corps of Engineers closed Mr. Go, he said. “I’'m comfortable with rebuilding everywhere but the Lower Nine.
Y es, the Lower Nine carries that emotional charge. | have relatives who live in the Lower Nine. But I'd rather be
honest and tell them exactly what the danger is.”

| asked Nagin if, given the black community’s hostility toward the Bring New Orleans Back Commission, he now
thought that including James Reiss—who’d spoken of changing the city “demographically”—on the commission
had been a mistake.

“1"ve known Jimmy Reiss for along time,” Nagin said. “1’m not one to throw people off because they’re
controversial. Y ou need some edginess, especially in thistown.” Black resentment, he said, was part of “the nature
of New Orleans, the negativity and self-pity.” He folded his hands and bowed his head for a moment, sighing loudly.
“Look,” he said. “What you see in the Lower Nine—the hurt, the resentment—has been there for years. Anytime
you talk about revitalization, urban planning, you' re going to have people who say it'saracial thing.”

As Nagin walked me to the door and shook hands, | asked him how he saw his prospects for reélection. A few dozen
candidates had entered the race, and a couple of especially formidable ones were about to declare. Polling a city
blown apart was nearly impossible, but, given the bungled rescue, the failed Baker bill, and the woebegone state of
the city six months after the storm, things did not look good for Nagin.

“Twenty-four candidates—most of them white?’ he said. “Y ou’ve got to be kidding. Of course I’m going to win!”
Mardi Grasfell on asunny, cool, and dry day thisyear. Nagin, dressed in the desert-tan camouflage of a four-star
Army general, rode a big horse at the head of the parade. Zulu, the oldest of the black Mardi Gras krewes still
parading, had brought twenty-four Zulu warriors from South Africa, who danced down Jackson Street in the crisp
morning sun. The Muses handed out their signature hand-strung glass beads from floats that depicted Nagin playing
the “race card” in a Cagjun variant of poker called bourré, and FEMA as abarrel of monkeys.

Governor Blanco, a Democrat, offered me aride in her black S.U.V. from her downtown hotel to the main
reviewing stand, a quarter of amile away. She had lost the haggard look she’ d worn during the crisis, when she was
feuding with President Bush over control of the rescue, and was fresh and relaxed in ared silk jacket. “My surprise
ishow slow things are at every level,” she said. As of that morning, not a penny of either the original six billion
dollars or Bush’s additional four billion had arrived in the state. (It didn’t begin arriving until May.) | asked her if
she thought that L ouisiand’ s reputation for corruption was preventing Congress from acting. For months, the state
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treasurer, John Neely Kennedy, had been pushing Blanco to remove any whiff of impropriety by banning state
officials and their families from securing reconstruction contracts. Blanco told me that she didn’t like the idea. “ The
legislature is not afull-time job,” she said. “ These people have to make aliving, too.” | asked whether a Republican
Congress and White House might be deliberately slowing the release of funds for acity that is essentially abig blue
dot on an otherwise red state map. She closed her eyes. “| can't let myself go there,” she said.

Interstate 10 casts a deep gray shadow over Claiborne Avenue, but that has never stopped black New Orleans from
celebrating Mardi Gras along its noisy, smoggy, gritty length. Music thumped and blared from dozens of
overamplified car radios and boom boxes, sirens wailed, and horns honked. In exchange for a twenty-dollar bill, a
fat woman handed me a plastic plate holding a turkey neck, a crab, a sausage, and a pig’sfoot, all fished out of a
waist-high pot of spicy broth. A big man approached, dressed in a black shirt and pants with white skeleton bones
painted on them. His face shone with awhite skull that had been daubed on. His arms were thrown wide. “I’'m a
bones man!” he yelled, engulfing mein a hug. It was Ronald Lewis, the streetcar-track repairman whose Mardi Gras
museum had been destroyed in the flood. Masking skull-and-bones, atraditional Mardi Gras reminder of mortality,
seemed appropriate, as bodies were still being discovered in ruined houses. (One was found in a house in the center
of the city on May 27th, nine months after the storm. The Louisiana death toll so far is fourteen hundred and sixty-
four; about eighty per cent of the victims have been found in New Orleans.)

Lewiswas deliriously happy that Mardi Gras day was a sparkling one, and that so many people were back for it.
Now that the Baker bill was dead, the era of waiting for that illusionary eighty billion dollars was over, and the
rebuilding could finally begin. “All that waiting around hurt us.” Sweat beaded on his face. “They dangle resources,
and everybody waits to get them instead of just starting in.” Nobody else from his block had yet returned, but Lewis
was going ahead with his remodelling. “I don't careif I’'m the only person on my block,” he said. “I’'m going to live
in my house.” Only in the bizarre world of the first post-KatrinaMardi Gras could the withholding of federal aid be
considered good news and the prospect of living in an abandoned neighborhood victory.

In late February, about a hundred homeowners from the Lower Ninth Ward met in a church building, many of them
wearing red T-shirtsthat said “I’m from Dat Nine and You Ain't Takin' Mine!” Along the walls, boxes of diapers,
sanitary napkins, hand sanitizer, and plastic cutlery stood open for the taking. Ceiling fans barely stirred the stifling
air. The crowd was angry; six months after Katrina, the Lower Nine was the only neighborhood without electricity.
A man from the Small Business Administration offered loans, and a middle-aged FEMA employee stretched her
smile to the breaking point as she explained the intricacies of something called “excess flood coverage.” Joe Ringo,
asturdy man in hisfifties with abig fuzzy beard, stood in overalls and rubber boots, leveling afinger at the FEMA
official’sface. “I don’t know why you’ re down here talking to us about flood insurance,” he said. “Thiswasn't a
flood. A flood is an act of God. This was the government—the government!—doing a bad job of building levees and
destroying our homes.” The crowd murmured; several people yelled, “ That’sright!” Ringo swivelled and pointed at
the S.B.A. official. “And don’'t you be talking about no S.B.A. loans,” he said. “I don’t need no loan. The
government’s the one needs that |oan, because the government’ s going to pay for my house!” People cheered for this
vain hope; though levees built by the Army Corps of Engineers failed, the government has never accepted liability
for all the damage that ensued.

The decision to rebuild was now in the hands of residents, who, for the time being, wanted only to put things back
the way they were. A few weeks after Nagin told me that he was uncomfortable rebuilding in the neighborhood, he
attended a similar homeowners’ meeting and announced, “We're going to rebuild all sections of New Orleans,
including the Lower Ninth Ward!”

The last hope for a planned recovery ended alittle more than a month later, on April 12th, when FEMA released its
long-awaited floodplain guidelines. Instead of ruling out redevelopment in low-lying areas, the agency had
essentially left floodplain elevations unchanged. The only new rule was that some builders would have to raise new
houses three feet off the ground. Sean Reilly, of the state planning authority—who had hoped that the FEMA
guidelines would make rebuilding decisions a matter of safety rather than of racial politics—was incredulous. The
three-feet requirement seemed both arbitrary and pointlessin an areawhere water had run over rooftops. He told me
that the agency had “simply abdicated” its responsibility. “ They took away our moral authority to tell people what to
do,” he said. “We staked our authority to move people to higher ground on the maps.” Instead, authority had
devolved to homeowners. The latest plan from Blanco’s commission was to give homeowners the pre-Katrina value
of their homes—up to a hundred and fifty thousand dollars—minus any insurance settlements or FEMA assistance
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they’ d already received. The pre-Katrina value of many New Orleans homes, particularly in the Lower Ninth Ward,
was far less than a hundred and fifty thousand dollars—too little to buy a house elsewhere in the city. So, instead of
encouraging people to move to higher ground, Blanco’s commission ended up doing the opposite: encouraging
people, especialy those in the lowest-lying and poorest neighborhoods, to stay put and fix up their houses. The state
expects to start handing out checks this month. “There isn’t much to be done now,” Reilly said, morosely.

The mayoral primary election, on April 22nd, whittled the vast field of candidates down to two, Nagin and the
state’'s mild-mannered lieutenant governor, Mitch Landrieu, but the contest gained little substance. Landrieu, whose
family—nhis father, Moon, was the city’s last white mayor, and his sister, Mary, is a United States senator—has long
been notable for its efforts to reach across the color line, banked on a clash of styles: a staid hard worker against a
charismatic loose cannon. As Ron Forman, who came in third, put it when he endorsed Landrieu, “It’s not the plan
now; it'sthe man.” On Election Night, May 20th, the man, of course, turned out to be Nagin, by fifty-two
percentage points to forty-eight. The blacker and more flooded a precinct was, the more likely its majority had voted
for Nagin. But the results showed alot of crossover, too. New Orleansis full of conservatives who would never vote
for aLandrieu, and of blacks furious that Nagin left them sitting on their roofs, or sweltering in the Superdome.

At hisvictory celebration at the Marriott, Nagin breezed up to the microphone and lavished thanks upon President
Bush for what will, if it ever arrives, amount to between ten and twenty per cent of what the city originally believed
would be coming. “You and | have been the most vilified politicians in this country,” he said to Bush, directing his
comments over the heads of his cheering supporters and toward the TV cameras. “But | want to thank you for
moving that promise you made in Jackson Square forward.”

The morning after the election, before a small group of reporters in the community room of a Treme church, Nagin
did not address the question of whether some parts of the city might have to be abandoned. “ People are starting to
say, ‘Well, maybe there are parts of town that can’t come back,” ” he said. But he wasn’t going to force it. Invoking
eminent domain would be palitical suicide. Withholding services would be certain to prompt civil-rights lawsuits.
“We're not going to choke people out of city services,” Nagin said. “ Everything that’s getting city services now will
continue to get them.” He didn’t specify how the devastated city would extend schools, garbage pickup, buses, and
other services to homes widely dispersed amid acres of wreckage. Three new committees, which included a couple
of Republicans who had run against him, would take up those details. This was a day to celebrate, he said; President
Bush had just called and was “ pretty excited” about the election results. “I think the opportunity has presented itself
for meto kind of go down in history as the mayor that guided the city of New Orleans through an incredible rebuild
cycle, and really eliminated alot of the pre-Katrina problems that we had with blight, with crime, with the public-
school system.”

That evening, | drove east from the French Quarter, downriver, along St. Claude Avenue and into the Ninth Ward.
St. Claude was busy, but when | turned north onto Alvar Street, into the area that flooded, | found myself in a ghost
town. As| crossed the Claiborne Avenue Bridge into the Lower Nine. | could see, from the peak of the bridge, the
freshly repaired breach in the Industrial Canal. The Army Corps of Engineers had mounded the levee there higher
than before, and built along its top a white concrete floodwall that from above looked as thin as paper. Three recent
studies of New Orleans's flood-protection system make grim reading. A University of California at Berkeley study
found that the Army Corps of Engineers—pressed by the contrary demands of “better, faster, and cheaper”—had
over the years done such a bad job of building and managing New Orleans's levees and floodwalls that, even with
post-Katrina repairs, the city remained in as much peril as before. The corps itself, in areport of more than six
thousand pages, acknowledged that it had built a hurricane-protection system “in name only,” and that it had done
amost everything wrong, from assessing risk to choosing technologies. An article in the journal Nature found that
the city and its levees are sinking into the Mississippi Delta mud much faster than anyone thought. In some places,
the authors wrote, New Orleansis sinking by an inch ayear, and some parts of the levee system are now three feet
lower than their builders intended. In the following months, there was more bad news. Street violence grew so
aarming—five teen-agers were shot dead in a single incident one night—that Mayor Nagin had to cal in the
National Guard to help patrol the streets. As much as two billion dollarsin federal disaster relief was discovered to
have been wasted or stolen, and last week a survey found that little more than a third of the pre-Katrina population
had returned. The fate of the Lower Ninth Ward and the rest of the city remains anyone’s guess. New Orleanians
tend to talk about the prospects of another devastating flood in the fatalistic way that people in the fifties talked
about nuclear war. They know that they are living under the ever-present threat of annihilation. They want the
peoplein power to do al they can to prevent it. But, in the meantime, there's nothing to do but soldier on. A few
days ago, Ronald Lewis left a cheerful message on my answering machine: “Dan, we have rededicated the House of
Dance and Feathers!”
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On my last night in New Orleans, | crisscrossed eastward, away from the breach. Most of the wrecked houses that
had blocked the street had been removed; on only afew blocks did | have to back up to detour around a bungalow
listing across the pavement. Debris crunched under my tires. Street lights were on, but no lights shone from
windows. Doors stood open to dark interiors. On Lizardi Street, a half dozen young black men sat in the gloom on
the front steps of aruined house. They wore brilliant-white T-shirts as big as muumuus and heavy jewelry that
sparkled in the dim light. Two doors down, on an unlit porch, a seventy-three-year-old homeowner named Ernest
Penns sat slumped in an old kitchen chair. He wore glasses and had afull head of spiky gray hair, and the gold in his
crooked brown teeth looked asiif it had been applied with a garden trowel. He said that he didn’t need anything, and
patted a heavy |leather-bound Bible in hislap. “I got everything | need right here.” He led meinside. The single-story
bungalow was lit by a battery-powered camping lantern. It smelled heavily of mildew and chlorine. “I washed the
walls down with bleach,” he said, gesturing at the panelling.

| asked if he worried about the mold that was blooming inside the walls.

“Thisis not the worst thing that’s ever happened to me,” he said. He pulled up his T-shirt to reveal a boiling purple
scar. “In 1972, | was stabbed with a screwdriver. Drove myself to the hospital.” The incident had made him stop
drinking and become a Christian, he said. Twelve years later, he had saved enough to buy this house, for thirty-six
thousand dollars. Now, with many more years of payments on it, he was getting by on Social Security. He had water
service but no electricity or gas, so he drove across the Industrial Canal a couple of times a day to get something to
eat at aWendy’s or a Subway.

We walked back onto the porch, and he kicked aside a can of TAT Roach & Ant Killer so that | could sit down. The
street light on the corner flickered. A gold Lexus with complicated free-moving hubcaps, its subwoofers booming
like agiant heart, screeched to a halt at the house two doors up. Penns and | listened to the young men laughing and
shouting to each other. “They're plying their trade,” he said. “They’re not what we need around here, but they're
part of this community, and it's something we can’t control.” A police car rolled by once in awhile, he said. | asked
him how often. “About every five days.” | felt my way down the steps and said goodbye. Penns raised a hand and
waved, barely visible in the gloom. ¢
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E. ENGLISH INTERVIEW IN BREAUX BRIDGE, AUGUST 2008
(TRANSCRIBED FROM CD)

| [Charlotte Garson, French public radio reporter] (French introduction)
E [Elizabeth English] | didn’t understand all of that, most of it.

| Yeah, so you originated this project that could potentially change/revolutionize the
whole way the *habitat’ is being built?

E I think that thisis the right solution for New Orleans in combination with some other
revolutionary ways of planning. My project, | call it the Buoyant Foundation Project, it's
for retrofitting existing wooden houses, the old wooden houses, pre-world war two, with
amphibious foundations that work like a floating dock, except that they sit on the ground
like a normal house most of the time and they only float when there' saflood. But if
these were used in combination with a cascading levee system, it would be revolutionary
for NO and would be avery, very safe solution for the redevel opment of NO and make it
much more comfortable in terms of safety and confidence of survival for the displaced
residents that | hope will return to NO.

| How did you get the idea for this project, and maybe does it come from the
Netherlands?

E The idea definitely comes from the Netherlands. | heard that they were doing
amphibious housing in the Netherlands and two of my students and | were invited to the
Netherlands in the summer of 2007. We spent a month there, which iswhere | learned
about cascading levee systems, which are being devel oped by a German professor by the
name of Erik Pasche in Hamburg.

| Can you explain what that is?

E What it is, it's saying that rather than having one big huge levee, which isonly as
strong as its weakest part, you have a series of levees. So, we could |eave the existing
leveesin NO, not make them any bigger, just get them all to the point where they are

really category 3 resistant. Then behind the levees have other smaller levees, for example
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there could be a secondary levee, behind the primary levee aong Lake Ponchartrain, that
went around City Park in NO so that if it went to the south of City Park - if the new
secondary levee was parallel to the primary levee but included an area that wouldn’t be
disastrous, absolutely disastrousif it flooded, then you can let the primary levee overtop
and the park would fill up with water but the land behind the secondary levee wouldn’t
fill until that very large reservoir was full. And when that reservoir filled up, then that
levee could overtop and there could be atertiary levee system. It would be so easy to
make cascading levees of this sort in NO because we aready have the boulevards with
what in NO is called the ‘ neutral ground’, which is the strip of grass between the streets
going in opposite directions on either side, a boulevard. But the neutral ground is always
raised, it's always mounded and in fact there is a great tradition in NO of whenever there
isarelatively small flood, people drive their cars up onto the neutral ground so that the
cars are safe and don't get flooded in the streets. Well, the neutral grounds, by putting a
mound where the streets are as well as where the grassis, could be turned into a
secondary or tertiary levee system. There are people who talk about using the old railroad
tracks as part of amultiple layer levee system. So if you had a set of cascading levees,
you could put houses that are appropriate for that environment in those places. So you
wouldn’'t have to put every house in NO onto buoyant foundations, you could put the
houses between the primary and secondary levees on buoyant foundations. If that area

flooded, those houses would float, so it wouldn’t be so bad.

| (French) So, thefirst question, | guess| reversed it, maybe | should ask it again...
(French)

E I think | understood. The pre-world war 2 houses are built like wooden shoe boxes
sitting on piers so that they’ re off the ground. After ww2 they constructed what we call
‘slab on grade’ houses where they just level the land and pour the slab on the level land
and build the house up from that. Well that’ s fine where you don’t have any floods. Y ou
can put a house like that in alocation like NO because the ground never freezes here.
Obviously in other parts of the country you have to have real foundations that go down
below the frost line so that you don’t have problems with the foundations in the winter,

but that's not an issue here. Slab on grade works, as long as the levee works. But slab on
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gradeis areally bad type of housing for an area that floods, because it’s right smack on
the ground. Traditional houses in Louisiana have always been built afew feet off the
ground on piers, originally on stone piers, then brick, now masonry block, just something
that lifts the house 2, or 3 or 4 feet off the ground. This house here is elevated on
masonry piers. And so the concept is that with an existing house that’ s already elevated
off the ground, if you elevate it just maybe a few more inches, maybe not at al, to 3 ft,
then you can put buoyancy blocks underneath the house that will allow the house to float.
These are basically expanded polystyrene, EPS blocks, that you can put underneath the
house and they just sit there. The house hardly looks any different at all from what it
looked like originally but if aflood comes the house will float. There have to be what |
call, ‘vertical guidance posts', which are posts that keep the house from going anywhere
except straight up and down. In order to attach the styrofoam blocks safely to the bottom
of the house you have to put a metal frame underneath the house, but that can be made of
lightweight pieces of steel angle, angleiron, and bolted to the house and bolted together
so that it can, for someone who is handy, be a do-it-yourself project to put the steel frame
and the buoyancy blocks underneath the house. And then, in four places near the corners
of the house, the steel frame extends beyond the perimeter of the house and attaches to
the vertical guidance posts. My first ideafor trying to develop amphibious houses for NO
or an ‘amphibious solution’ is to make the existing houses safer without having to raise
them many feet off the ground. The original idea came from the Netherlands. But when |
started working with students at LSU, | learned that right under our noses, almost in our
own backyards, there are people who have been making amphibious foundations for their
vacation homesin a place called Raccourci Old River, in Point Coupee Parishin
Louisana. Old River isavestigial piece of the Mississippi River. It used to be part of the
Mississippi River but now it’s a horseshoe shaped lake that attaches to the Mississippi at
one end. So, when the Mississippi rises and falls with the spring floods, the water level at
Old River goes up and down. Well, people were tired of having to mop out their little
cabins every time they came back in the spring or in the summer to go fishing, and it was
very expensive and inconvenient and ugly to put the houses 25 ft up in the air in order to
keep them above the flood water. So, about 30 yrs ago a very enterprising fellow figured
it out. He put ametal frame and EPS blocks under his house and he put four posts that
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looked like telephone poles near the corners, and from the steel frame there were loops
that went around the posts, and when the flooding came every year the buoyancy blocks
would lift up hislittle house and the metal loops would slide up and down on the poles,
and the house would go straight up and come straight back down. Thislittle houseis still
there, it has been operating reliably for 30 years now, and many of the neighbors have
followed suit so there are dozens of these there now, but very few people know about
them. | had been working on this project for 6 or 8 months already and never heard of
them and they were only 40 miles away from where | was working. But one of my
students had built one of these with his family for their summer place and so he showed
me photographs. That’s basically the prototype for our design, except that for aesthetic
reasons and also for stability reasons and resisting the wind, which they’re not so
concerned about at Old River, what we find works better isto have the poles tel escope
out of the ground, kind of like a car antenna. So the metal tabs that extend from
underneath the house attach to the tops of the posts and when the EPS blocks lift the
house, the tabs pull the posts up out of the sleeves, out of the ground, but the poles are
very rigid and they don't let the house go anywhere except straight up and straight down.
Then people always ask about the utilities, well in Old River they did it avery simple
way. They watched what the Mississippi River was doing and if the Mississippi River
was going to flood then they went and disconnected the utilities so that the house could
go up and down. But obviously we need to have a system where the house takes care of
itself completely passively so that you can be on vacation in France and your house will
take care of itself. So, we would put the water supply and the electricity on umbilical
connections, which is basically avery long coiled cord, like an umbilical cord, and gas
and sewer would be on self-sealing breakaway connections. The technology for these
devicesisdready very, very well developed so we don’t have to invent those ourselves.
They are dready available and can be installed on these houses as well.

| (French)

E Entirely after Katrina. | started on this project in January or February of 2006 so it’s
been about 2 and half years. The reason | got involved, the reason | got interested in

doing this, isthat I’'m very, very concerned about the authentic culture in New Orleans.
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NO isfamous for its food and its music, but the food and music that you consume in the
French quarter were not generated in the French quarter, they come from the
neighborhoods like the Lower Ninth Ward, or Mid City or New Orleans East. These are
neighborhoods that are largely lower income; largely black and that have evolved a
unique culture in those neighborhoods. Part of it, | believe, isrelated to the nature of the
New Orleans shotgun house. Now the shotgun house developed for a number of reasons.
The plots of land are long and skinny because what was critical in NO originally was
access to the river, and then as streets were made, leading to the river, access to those
streets. So, you would have avery narrow strip along the street or the river but your
property would extend way, way back. So, when the city was laid out and property was
developed, that was the pattern that it took. So the houses that were built on these
narrows strips of land tended to be long and skinny. Also when you have a house where
the rooms are ‘en filade', one room is straight after the other with no corridors and just a
door leading from one room into the next room, you get very good cross ventilation, so
you can open the windows and get cross ventilation and in a climate like South
Louisiang, that’ s very, very important, prior to A/C. Everything changed after ww2 when
they started putting in air-conditioning and modern building materials and thinking that

humans could control nature, and that’ s a big mistake.
| (French)

E | have more to say about the nature of the shotgun house. | think thisis an important
part of the story. The other reason that the houses were made long and skinny with just a
very small fagade on the street is because taxes were |levied according to the square
footage of the front fagade of the house. So by having avery small areawhere their front
door is, and the house extending way back, your taxes would be alot less. That's also
why the camel back shotgun house developed in NO. A camel back shotgun is a house
that is one story for the first two rooms of the house and then for the back two or three
rooms of the house, it's two storeys. Y ou get two storeysin the back but you're only
taxed on the one storey fagade in the front. So that’s a camel back shotgun. One of the
fundamentally important aspects about NO and the shotgun houses and the culture that

developed in these neighborhoods is that in a shotgun house there' s no privacy. Every
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room is connected to one another, no corridors, you have to go through one room to get
to the next. So you have to go through someone else’ s bedroom to get to your bedroom
perhaps, so there’s no secretsin a house like that and everybody knows everybody else’s
business. Also in these neighborhoods with long skinny plots of land where it's hot and
the windows are open for ventilation and your next door neighbors aso have their
windows open, and your window might be only 3-4 ft away from your next door
neighbor’ s window, it means that your neighbors know what’ s going on too, so
everybody knows everybody’s business. And what happens, what developed in these
neighborhoods was avery, very, very strong sense of community. The neighbors on the
block became like alittle village, raised each other’ s children, and went to each other’s
house for food all the time. | hear about the kids growing up, and whosever house they
were, wherever they were at dinnertime, that’s where they ate dinner, because it was al
like one big family. When these neighborhoods were first settled, the people who built
the houses usually gave the houses to their children and then if they had more than one
child who wanted to live nearby, then they would buy a house that became available on
the block. There would be whole families that lived very close to one another. So, there
isavery, very strong sense of community that developed that | think isrelated to the
form of the shotgun house, and that that's why the vernacular architecture and the culture
that evolved thereisunique. The products of that culture, the music, the food, the art, the
way of living, are unlike any place elsein the world, truly unlike any place elsein the
world. What happened with Katrinais that these people were displaced, sent all over the
country, it'sadiasporal Scattered all over, they no longer have the support system, they
no longer have their community, and the culture is fragmented as well. So without
community it's very, very difficult to keep the traditions and the way of life continuing.
For many of the families, because they lived in a house that was built by their
grandparents or their great-grandparents, their whole family history isin this place as
well. So, thisis what were dealing with, we're thinking, how can NO recover and be
authentic. Not be the Disney World version of NO, living in Katrina cottages. They need
their homes; they need their real shotgun houses elevated on piers, made of cypress.
Cypressis a particular native growth wood that is not available anymore. Thewood is

mold resistant, rot resistant, and termite resistant, it's perfect for Louisiana and the houses
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were made so that they could get wet and the water would drain out. The wallswere
plaster, plaster doesn’'t mold so they were basically drip-dry houses. But they didn’t flood
that much because they were elevated above the ground. So thisiswhat’s appropriate for
Louisiana, and to me, personally, having lived in NO for four years and having
experienced NO’ s uniqueness and how it is completely different from any other city in
the United States, it's really much more of a Mediterranean, or Caribbean or European or
French-seeming city compared to the rest of Anglo-protestant North America. NO is
catholic and Louisiana has French law, it's different than the rest of the United States, and
you can fedl that here, if you take the time to slow down enough to experienceit. And it
devastates me to think of all that being lost. So here | am, an architect, engineer, wind-
engineer, hurricane-engineer, working at LSU, and Katrina and Rita happen. What can |
do? If there'sanything | can do to take my skills to help the culture recover, then how
can | do that? Well, because, trained as an architect, | see avery strong relation between
the housing form and the culture there, that led me to think of what can | do to save the
shotgun houses, if we could save the shotgun houses then people will come back to their
houses. Thereisan incredibly strong homing instinct in Louisiana, they go other places
in the world and realize there is no place like home, thereis no place else in the world
like Louisiana, and it’s not perfect, it hasits problems, but it'sareally specia place. They
go make much of their adult livesin other places and come back if they can or come back
sooner than that. | know many people who left Louisianafor afew years or even more
than afew years and found away to come back. So | think if people have their houses
and they think that their houses are safe to live in, then they will come back. So how can
we take these houses and save the existing old pre-ww2 shotgun houses that are made the
way houses in Louisiana ought to be made, and make them safe, so that they arereally
safe? Because FEMA says elevate your house to the BFE, the base flood elevation or
elevate it higher, but the BFE isonly 3 ft in alot of places. Inalot of places that flooded
to 12 or 15 ft, the BFE is 3 ft. You know if you elevate your house to 3 ft, that will
satisfy the law but if won't keep you safe. So you put your house up on stilts and now
your houseis 8 ft in the air, and you have to go up and down all those stairs, your
grandmother isin awheelchair, how are you going to get your grandmother up and down

all those stairs, you go up and down those stairs al day, everyday, for years and yearsin
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order to protect your house from a flood that may or may or not come, and then when it
comes, the flood, let's say it's 14 ft, and your house is ruined anyway. So, that strategy,
what | call permanent static elevation, is afundamentally flawed strategy. It's so
inconvenient, it doesn’t accommodate disabled people and you live in an inconvenient
way for agreat amount of timein order to try to be safe from a short duration event that
happens very infrequently. That doesn’t seem like a good solution to me. Not only that,
but permanent static elevation destroys the neighborhoods because it €l evates the houses
off the street and there's no longer that close relationship between the front porch and the
street, where everybody in these neighborhoods sits on the front porch and talks to their
neighbors as they go by on the street. Without that front porch, that sense of community
in the houseislost. And then there' s the aesthetic aspect of it aswell. | mean, some of
the houses are up 3 ft, some of the houses are up 6 ft, some of the houses are up 10 ft, it's
like you know, the teeth in ajack-o-lantern, and who wants to see a neighborhood like
that, much lesslivein one? So, what if we can come up with a solution that preserves the
original character of the neighborhood, keeps the houses close to the street, so that the
neighbors continue to have that relationship to the street that fosters community and for
historic preservation reasons keeps it looking the same? And keepsit safer, because the
solution I’'m proposing is one that accommodates whatever level of water you find, you
just have to make sure the poles are long enough. Y ou can tailor the polesto your
neighborhood, there are very good predictive methods for looking at what the maximum
likely storm surge would be for a category 5 depending on your location, depending on
where you're living. You can put in the length of poles that are necessary to
accommodate that environment. So the buoyant foundation is a solution that preserves
the neighborhood’ s character, it is convenient, you don’t have to go up and down all
those stairs, and it provides a much, much better level of safety because it goes up as
much as you need, not just as much as you were able to afford at the time you elevated
your house. The other thing isthat it works with the water, it's not fighting the water. It
takes things like global warming, and subsidence of the soil, the gradual lowering of the
soil, sinking of the sail, it takes those environmental aspectsin stride, because it just
means that it has to elevate itself alittle bit higher. We should know by now, if there's
going to be fight between human kind and the forces of nature, eventually the forces of
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nature are going to win, particularly aforce of nature as strong as moving water. So,
work with the water; work with Mother Nature instead of trying to fight it or trying to
beat it.

| (French)

E That's pretty much the whole story, the other thing is that thisis actually alot cheaper
than permanent static elevation, the only real disadvantage isthat it hasn’'t been done
before and that FEMA doesn’t alow it. So, there’' s a problem with regulations and
national flood insurance and that sort of thing, having to do with FEMA not being willing

to approve of anything that moves.
| (French)

E There are some parts of NO that had very little damage and are in good shape and
recovering well and all of that. There are other parts of NO that suffered from the levee
breaches after Hurricane Katrina, but the inhabitants of those neighborhoods have had the
resources to bring back the neighborhoods relatively expediently. But then there are
other neighborhoods in NO that suffered greatly, where the inhabitants of those
neighborhoods don’t have the resources to be able to afford to live somewhere else while
they’re fixing up their house. And the combination of policies of the city and the utilities
and FEMA have been kind of avicious cycle and worked against the possibility of people
coming back. So that’s one of the neighborhoods that I’ ve been looking at in the Lower
9" Ward. I'm specifically focused on the area between North Claiborne Avenue and St.
Claude Avenuein the LOW because it’s a sort of in-between neighborhood, between the
neighborhood north of North Claiborne where Brad Pitt's Make It Right is working, and
south of St Claude, the Holy Cross neighborhood that the preservationists are looking
after. It's an in-between neighborhood where people think the houses were destroyed but
most of them were not and are recoverable. | call it the "neglected neighborhood”. So
my work on the buoyant foundation is directed at starting there to help that particular
neighborhood recover. If it expands beyond that, that would be fabulous. It's a solution
that could be used all over the world actually, any place that would have substantial

flooding without a great deal of water flowing, so an areathat is behind aleveeiswhat
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thisis good for, or abody of water where the water rises gradually, without a wave of
water, or water action that would push a house off of its foundations. That’'s an
incredibly powerful force and this system is not designed to resist that. I’'m optimistic
that NO will recover, but some parts of NO are having an easier time recovering than
others. I'm very, very sad about the difficulty that the residents of this area of the LOW
are having in coming back to their homes. If you have another minute | can explain this
policy that has had such a negative effect on this neighborhood. What happened is that
after Katrina, FEMA said, ok, you can apply for atrailer so you can livein it while you
fix up your house. Ok, but we can only put atrailer where there are utility hookups. And
Entergy, the energy company, said, there’ s no people in the LOW, so we're not going to
hook up the energy to the LOW. Well if there are no people there, then there’'s no energy;
if there’ s no energy then there’ s no trailers; if there’ s no trailers then there are no people
because these people had no other options, they couldn’t afford to be there except in a
trailer. So it was months and months before Entergy even put the power back on in this
neighborhood. It was a catch 22, people couldn’t come back no matter how much they
wanted to, unless they tried to liveillegally in the house while they were fixing it up and
that had to be miserable. There were people who were doing that. It was such along
time before it was possible for the residents of this neighborhood between North
Claiborne and St Claude, before they could even get trailers, that many of the people
were so discouraged, and in the meantime their houses had deteriorated further because
there was no air-conditioning and they couldn’t get in there to clean them out. They
couldn’t even get in there to go clean them out. They weren’t even allowed to go see
their houses for months, they were prohibited from entering that part of the city! | was
ableto get in because | was aresearcher with the LSU Hurricane Center, so | could get a
passto goin. It'sappalling to me, that | could go in and see these houses, and the people
who owned them, whose possessions were there, weren’t even allowed to go into the
neighborhoods and retrieve their possessions, even see their houses, even know how

much damage was there, know if their pets were alive!

| That really helps us understand.
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E I'm actually working on a particular block. The city of NO doeswhat it calls atax
sale. Which isthat it takes houses where people haven’t been able to pay their taxes and
offers them up for auction, where the price of these houses is the amount of back taxes
that are owed. They didn’t really publicize this. | found out that there was going to be a
tax sale last November. | found out the night before because afriend of minein
Opelousas saw a public notice in the Opelousas paper that there was going to be atax
sale on the internet, an internet tax sale, the next morning. She told me this around 8pm
on Sunday night. What | saw happening, which is| think what’s happened to most of
these properties, is developers pay the back taxes, then you have to wait for 3 yearsto
allow the owners of these house the opportunity to pay you back, to redeem their house
and regain title. In the mean time the person who paid the taxes is responsible for upkeep
and all of this. Well, if you don’t really want the house to survive, if you would rather
have the people go away and not come back, so that you get a plot of land that is
someday going to be worth quite alot for cheap, well then you just let the house fall
down. So you pay the taxes and you let the house fall down and then the people have no
place to come back to so they’ re not going to redeem it. So then you get a nice cheap
plot of land if you are willing to wait for 3 years. So | ended up staying up al night and
getting google earth maps and locating shotgun houses, through the combination of the
research that | had done in the area, because | had done quite a bit of fieldwork there,
looking at the damage to the houses. So with the combination of fieldwork that | had
done and looking at google maps, | picked out afew shotgun houses that looked like they
might be in reasonable shape and decided that | was going to try to save them. Well |
was going to do that for one house, then two houses, and | ended up doing it for 5 houses.
Two of the owners have come back and already bought the houses back, which is great.
The other 3 owners | haven't been able to locate, but al three of the houses are on the
same block. Now the city istrying to tear those houses down. |’ve blocked the
demolition of one of them already, and I’ m in the process of blocking the demolition of
the two others. If these three houses were torn down that would have a huge impact on
that block. But I’m able to keep those houses there. | went myself and cleaned out the
yards. | found ayouth group that went in and took out all the trash that had been there

for amost 3 years, all the dead furniture and the overturned refrigerators and inches of
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muck that had all been there for three years. One of the housesis a camel back, and the
kids found two dog skeletons. If three years later they’ re till discovering things --- but
those were dogs who could get upstairs, they didn’t drown but their owners weren’t
allowed to come back and nobody found them and they perished. So what I’m hoping is
that we can find the owners, or relatives of the owners and they’ll come back and help
revive thisblock. | would say about athird of the residents are back on the block but that
leaves an awful lot of empty houses and afew houses have been torn down. One of these
houses might be appropriate for the installation of a buoyant foundation, but | need to
raise some money before | can do that. With the lack of cooperation from FEMA in
terms of regulations and the fact that | don’t have any powerful backers, I’m waiting for
someone to give me $150,000 so | can do the prototype of the buoyant foundation on this
little house in the LOW and demonstrate to the world that it works. My students at L SU
did amock up of part of a shotgun house and we tested the buoyant foundation on the

L SU campus in that way, but we need to put it on areal shotgun house to show everyone
that it will work and that it’s the right solution.

I I hope you will update me on that. So when it airs we actually have progress.

E Ok, well let me know. Here I'vetold you the whole story.
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Building Flood Resilience with
Amphibious Architecture

ChaRisMa:
1st Waterloo Conference on the Characteristics,
Risk and Management of Natural Hazards

2 December 2010

Elzaten C_Englisa, Phd
Aanoctats Professor
University of Waterloo
Oranrio. Careds
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New Orleans after Hurricane Katrina

New Orleans: There must be a better way!
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What is amphibious architecture?

= Amphibious architecture refers to buildings that sit on dry land
like ordinary buildings, except when there is a flood, in which case
they are capable of rising and floating on the surface until the
floodwater recedes. This is a strategy that has already been
applied successfully in the Netherlands and in back-woods
Louisiana.

= My students and | are exploring amphibious housing as a
superior flood mitigation strategy for New Orleans (The Buoyant
Foundation Project; the Rising House; TILT House) and
Bangladesh (The LIFT House). These are all deltaic regions where
occasional flooding is anticipated to worsen with the rise in sea
level that is expected to accompany global climate change.

= There is increasing awareness that traditional flood-mitigation
strategies that alter the environment and create concentrations of
risk, such as levee- and dike-building, only increase the probability
of catastrophic consequences to failure in the long run.
Amphibious architecture is a strategy that can reduce the hazard
vulnerability of flood-prone regions and increase their long-term
disaster resilience.

Problems with Elevated Homes

Difficult access — especially for the elderly & disabled
Expensive

Insufficient protection in extreme flooding

Greater risk of wind damage in a hurricane

Creates gap-toothed effect in a neighborhood
Homes lose close relationship to the street

Loss of neighborhood c_haracter in an urban setting

Elevated homes at Raccourci Old River, Pointe Coupee Parish, LA

New amphibious homes
in the Netherlands

The first
development of
amphibious
housing in the
Netherlands was
in Maasbommel,
along the Maas
River, designed

Architecten and
Dura Vermeer.

Maasbommel, Netherlands

photo by Hans van Beek

photos by D. D. Ewing

and built by Factor



Create homes that float in a flood

BUOYANT FOUNDATIONS ﬂ

Mission

The mission of the BFP, founded in 2006, is to support the
recovery of New Orleans' unique and endangered traditional
cultures by providing a strategy for the safe and sustainable
restoration of traditional housing.

Flood-proofing the city's traditional elevated wooden shotgun
houses by retrofitting them with buoyant (amphibious)
foundations avoids the destruction of neighborhood character
that results from permanent static elevation high off the ground.

Buoyant Foundations provide increased safety and resilience in
cases of extreme flooding and support the restoration of both
the physical and the social structures of pre-Katrina New
Orleans neighborhoods.

When the Mississippi River rises in the ﬁ
spring, it floods Old River -- this happens .
almost every year, sometimes more than

once.

Dry in September Floating in February

Average cost of buoyancy ﬁ

system is around $5,000.

3
In rural Louisiana -- % =i m

—
Amphibious homes at Raccourci Old River, Pointe Coupee Parish, LA photos by D. D. Ewing

For over 30 years, amphibious houses at ﬁ
Raccourci Old River have been rising and :
falling reliably with the level of flooding of

the Mississippi River.

Dry in September ... the same house ... Floating in February

Amphibious foundations are not new!

Dry in September ... thesamehouse ... Floating in February

Dry in September ... the same house ... Floating in February



Create homes that float in a flood

ﬁ BUOYANT FOUNDATIONS ﬁ

Advantages
SO Why f|ght ﬂOOdwater e House normally remains close to the ground

Elevates house to exactly what is required to
stay above water, even if high above BFE
Less susceptible to hurricane wind damage

Alleviates problems of soil subsidence and
elevated sea level due to global warming

Looks essentially the same as before Katrina
Original traditional architecture is preserved
Neighborhood retains original character

when you can float on it?

How a Buoyant Foundation ﬁ How it works ﬁ

It basically works like a floating works
Section drawing of a ‘
shotgun house with a

dock. A structural frame that holds

the flotation blocks is attached

to the underside of Fhe hot_Jse. buoyant foundation

There are four “vertical gui- installed, showing

dance” posts not far from the buoyancy blocks

corners of the house. The under the house and

tops of the posts are attached vertical guidance
posts that telescope

out of the ground

to the structural frame. The posts
telescope out of the ground, allowing
the house to move up and down. Utility lines
have either self-sealing “breakaway” connections
or long, coiled “umbilical” lines. When flooding
occurs, the flotation blocks lift the house, with the
structural frame transferring the forces between the
house and the blocks. The vertical guidance posts
keep the house from going anywhere except
straight up and down on top of the water. Figure Created by Ben Morvant

Figure Created by Stuart Broussard

HOW It WOrkS ﬁ Construction Process: ﬁ
. 1. Jack up house to BFE (3 feet) and build .

up existing masonry piers as required

A steel frame
attaches to the
underside of the
house and holds
the buoyancy
blocks off the
ground. The
house remains
sitting on its
original masonry
piers after the
buoyant
foundation has
been installed.

400



Construction Process: n
2. Putin vertical guidance posts and attach ——

channels to inside surfaces of sill beams

Construction Process: ﬁ
4. Add foam buoyancy blocks ’

Construction Process: ﬁ
Detailed view —

401

Construction Process: n
3. Add T-beams and secondary angles to ——

support buoyancy blocks

Construction Process:

5. Add protective screen to keep waterborne
debris from settling underneath the house

The addition of a
buoyant foundation has
minimal visual impact

Figure Created by Stuart Broussard



The addition of a
buoyant foundation has
minimal visual impact

Even less if you
add bushes!

Figure Created by Stuart Broussard

ADD WATER

l' ].

d .

v £/

Existing

/
Shotgun
House
Shotgun House
Elevated to 6 ft

Shotgun House on a
Buoyant Foundation

Figure Created by Stuart Broussard
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Comparison of 3 Conditions

House on House
traditional elevated
masonry piers to 8 feet

Figure Created by Stuart Broussard

NOW ADD WATER

:
:

i
: -

i&l' Ay’

House with
a Buoyant
Foundation




SPRING - SUMMER 2007 ﬂ

Five LSU Mechanical Engineering students
built a platform with a buoyant foundation to
test the design for flotation and stability:

Scott Schroth Matt Guidry
Dustin Husser Ben Morvant
Dustin Ewing

Students from the LSU Hurricane Center added a
house frame and built the flood tank to run the tests:

WHICH WOULD YOU CHOOSE? Stuart Broussard
Ezra Boyd
Construction of prototype: Adding the platform
Setting the piers ﬂ ﬂ

Setting the vertical guidance posts

, , House frame almost complete
(Note post design has since been changed to telescoping posts) ﬁ ﬁ
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A layer of sand holds down the liner ﬂ

LIFT-OFF! ﬁ

Water barrels and sandbags are added to
simulate weight of house and its contents

404

Now add water . ..

Buoyant foundation at rest on the water

Moving the sandbags to tilt the house




Testing complete!

Future
Considerations:
Using
Sustainable
Materials

The use of recapped,
recycled empty water
bottles in place of EPS
(styrofoam) flotation
blocks:

Bundles of air-filled,
sealed plastic bottles
can provide both
buoyancy and
redundancy.

Concept

8 Housing

o Shops

Only the 2 lowest levels will float,
not the whole structure

ﬁ Buoyant Foundations ﬁ
- Save Shotgun Houses -

Stuart Broussard & Scott Schroth
Project for
UNESCO Urban Flood Mitigation Workshop -

Delft, Netherlands, July 2007

Hybrid Flood Resilient
Building

WE HAVE WE CAN WE WILL OR EVEN......

ﬁ Concept m

8 Housing

o Shops

Parking garage provides buoyancy
when flooding occurs
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New Community Core Facility ﬂ

Can house critical facilities in coastal communities
e Hurricane shelter for local community

Police and emergency services

e Hospital / health clinic

e Municipal offices

e Library and elementary school

Community services

Shops and offices on ground floor

After a hurricane, if homes do not survive, core
facility provides support for rebuilding community

"Noah's Ark" House in
Lakeview, New Orleans
Spatz Construction

To the best of my knowledge, it is the first modern

engineered amphibious house constructed in the United
States, and second in the world only to the amphibious
houses in Maasbommel.

"FLOAT House"
Make It Right Foundation,
New Orleans

We believe the
FLOAT House
by Morphosis
Architects to be
the first fully-
engineered
amphibious
house in the
United States to
achieve
occupancy.
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"Noah's Ark" House in
Lakeview, New Orleans
Spatz Construction

This house in the Lakeview neighborhood of New

Orleans was built by a contractor as a commercial spec
house. It was completed in the fall of 2007, but to date it
has not been occupied. The house was constructed with
alegal building permit, but was denied a Certificate of
Occupancy . . . but that may soon change.

"FLOAT House"
Make It Right Foundation,
New Orleans

Actor Brad Pitt
launched the
Make It Right

¢ (MIR) Foundation
in 2007, promis-
ing to give to
former residents
of the Lower
Ninth Ward in
New Orleans 150
affordable,
sustainable and
storm-resistant

new homes.
LIFT House, This prototype of a low-cost, '&
Dhaka, sustainable amphibious house 1l
Bangladesh for urban slum-dwellers broke

ground in November 2009 in

Dhaka, Bangladesh. Initiated

and designed by Prithula Prosun,

currently a Master
of Architecture
student at the
University of
Waterloo School of
Architecture, each
unit consists of two
to eight floatable
bamboo dwellings
clustered around a
shared courtyard.



The stationary brick base structure contains 'b
plumbing, utilities and rainwater storage !
cisterns. Each two-room amphibious

bamboo dwelling unit is living and sleeping

quarters for a single family.

DHAKA: November 2009 — Soils testing before the start of construction

Day 1 — Start of excavation, November 12, 2009

Starting the brick walls for the composting latrines and
Concrete foundation for the service core rainwater storage cisterns
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Bamboo for the s h ing units Day 10 - Brick foundation walls are started for water cisterns and composting
latrine storage

Buoyancy blocks made of recapped empty plastic bottles
Day 11 — Sample buoyant foundation is tested with live load

Building up the water storage cistern walls Prithula Prosun supervising construction
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Day 32 — water cistern top slab and brick walls with concrete beams are
Day 15 — Bamboo poles are submerged in chemical for treatment finished

Day 40 — Empty used water bottles are prepared for second buoyant

Day 33 — Ferrocement frame prepared for one of the buoyant foundations foundation

i 1
‘ ‘1
P oh
Day 46 — Brick work is finished and bamboo frame for one dwelling is started Day 50 — Pre-fabricated bamboo columns for second dwelling are erected
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Day 55 — Bamboo frames are erected for both dwellings

Day 66 — "You will notice in Photo25...the house on the right is higher than the ) i
left.. its floating!" (this has the recapped plastic bottle buoyancy blocks) Day 68 - Photo of bamboo entrance door and brick vertical garden

Day 69 — The lift house from across the pond
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buoyant foundation project

floodproof

technology

FLOAT WHEN IT FLOODS

www.buoyantfoundation.org

www.lifthouse.org
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AMPHIBIOUS FOUNDATIONS AND THE BUOYANT
FOUNDATION PROJECT: INNOVATIVE STRATEGIESFOR
FLOOD-RESILIENT HOUSING

English' E.

! Associate Professor, University of Waterloo School of Architecture, Canada

Abstract

Amphibious foundations are a cost-effective, resident-friendly alternative to
permanent static elevation for housing in areas where rising flood waters are not
accompanied by high flow speeds. There is growing awareness that homeowners in
established neighborhoods are resistant to permanent static elevation, a strategy that
disrupts a neighborhood’'s appearance and causes daily inconvenience, with no
assurance of providing sufficient protection in an extreme flood event. Amphibious
foundation systems retain a home's close proximity to the earth and relationship to the
street by supporting the house a a dlightly raised elevation under normal
circumstances. When flooding occurs, the house floats to as high a level as is
necessary to remain safely above water, then settles back into place as the water
recedes. Successful amphibious foundation systems are functioning in Maasbommel,
Netherlands, and at Raccourci Old River, Louisiana, where they provide flood
protection that is both more reliable and more convenient than can be obtained from
permanent static elevation. Two new amphibious houses have recently been
completed in New Orleans, and a prototype amphibious house for slum dwellers has
begun construction in Dhaka, Bangladesh.

In urban areas, amphibious foundations help encourage the preservation of established
neighborhoods and existing architectural character. Homeowners in South Louisiana
in general and New Orleans in particular are facing difficult decisions about how to
comply with new flood protection regulations that privilege permanent stetic elevation
a the expense of accessibility and neighborhood character. The absence of
substantial improvements to the levees means that in most neighborhoods the risk of
flooding above typical permanent static elevation levels remains significant. The
Buoyant Foundation Project is developing an amphibious foundation system for
retrofitting traditional New Orleans elevated wooden “shotgun” houses, so that
displaced residents will feel safe in returning home to rebuild their
communities. Amphibious foundations are a proven, low-cost, low-impact flood
protection strategy that gives a community or a region enhanced flood resilience and
improves its ability to recover from disaster.
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I ntroduction

In the aftermath of Hurricanes Katrina and Rita, many homeowners in southern
Louisiana are required to comply with new government regulations in order to retain
their eligibility for flood insurance. For most, this means elevating their houses to
comply with the new Base Flood Elevation (BFE) requirements issued by FEMA (the
US Federal Emergency Management Agency). Furthermore, in the absence of
significantly improved levees, many New Orleanians who do not face official
requirements to elevate their houses remain concerned about their safety and wish to
improve their protection from flooding.

Permanently elevating houses, in some areas by as much as 12-15 feet, may be
FEMA's solution to the problem of flooding but it creates new problems, such as
difficult access to living areas, loss of neighborhood character and increased
vulnerability of the structure to wind damage. With permanent static elevation, even
if ahouse israised to the BFE or higher, it can still flood in an extreme event. In the
meantime, residents must live with daily inconvenience and a reduced quality of life
in the hope of avoiding flooding in a future event that is statistically very rare indeed.
A look at floating docks and houseboats suggests that there may be an alternative
approach, one that would allow a house to remain close to the ground under normal
conditions but rise as much as necessary, even if far above the BFE, when flooding

OcCcurs.

Figure 1. Permanent static elevation of homes in south Louisiana. Thisis the flood
mitigation strategy currently promoted by US government agencies.

Background

In February 2006, six months after Hurricane Katrina, | found myself questioning
how I, in my position of Associate Professor - Research at the Louisiana State
University (LSU) Hurricane Center, could help New Orleanians scattered across the
country feel that it was safe to return home, to reverse the diaspora that had siphoned
away the people who were New Orleans' heart and soul, the city's authentic cultural
source and creative force. For me this meant, could | direct my work in a way that
might serve to mitigate the dissolution of New Orleans' core culture? It became for
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me a mission to devise a way to make the shotgun houses in the old New Orleans
neighborhoods truly protected from flooding, so that the people who used to live in
them would feel that it was safe to return and that restoring them was not an exercise
in futility; so that the old neighborhoods could be reestablished, so that New Orleans
unique culture, currently displaced, fragmented and endangered, would not become
extinct. Endangered plants and animals are protected by the federal government, but
who protects endangered human cultures? What could an academic researcher in a
technical field do to counteract a set of socia and political forces that had
compounded into what appeared to be nothing short of a cultural genocide?

Might not restoration of the physical habitat encourage restoration of the culture?
Demolition and rebuilding would not reestablish the pre-Katrina neighborhoods,
community culture, and culture of community that had flourished there; we would do
better if we could "save the shotgun". In fact, the shotgun houses themselves are
critical players in this project, because the uniqueness of New Orleans culture is, |
believe, in no small part due to shotgun house typology. The strong sense of
community at the heart of New Orleans cultural life is a direct response to an absence
of privacy in a shotgun house that serves to foster social interaction, both within the
house and among the houses in a neighborhood of shotguns.

Shotgun houses need a flood-proofing strategy that does not compromise the
relationship of the house to the street or to the other houses in the neighborhood.
What they do not need is permanent static elevation, which is occupant-unfriendly,
neighborhood-disruptive and unable to provide sufficient protection in an extreme
flood, but which is the only elevation strategy approved by the US National Flood
Insurance Program (NFIP) and thus the only one FEMA has allowed. A buoyant
foundation is a relatively inexpensive, unobtrusive retrofit to a shotgun house that
provides it with buoyancy blocks and a vertical guidance system interconnected by a
light structural frame, so that the house rises to float on the water when flooding
occurs and settles back into its original place when the water recedes. Unlike such
risk-concentrating, traditional flood mitigation strategies as levees and floodgates,
buoyant foundations diffuse risk and increase a community's resilience. In action,
buoyant foundations work with flood water rather than trying to fight it.

AmphibiousHousing in Louisiana

)

Figure 2:  Amphibious houses in rural Louisiana, dry in September, floating in
February.
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There is a growing number of cost-effective amphibious houses around the world.
Best known are the amphibious houses designed and built earlier this decade by
Factor Architecten and DuraVermeer at Maasbommel in the Netherlands. In rura
areas of south Louisiana, there have been clusters of amphibious housing functioning
reliably for over thirty years. Raccourci Old River in Point Coupee Parish is one such
location. The lake that is called Old River was once a part of the Mississippi River,
and remains connected to the Mississippi a one end; thus the water level in Old River
rises and falls with the Mississippi's spring floods. Unhampered by building codes in
these rural areas, loca residents and vacationing fishermen devised an amphibious
foundation system that has been keeping their homes and fishing camps dry for over
three decades. Large blocks of EPS (expanded polystyrene, or styrofoam) are secured
underneath the home which has been raised to an elevation 3 - 4 ft above the ground.
Long poles or pipes are sunk into the ground near the corners of the house. When
flooding occurs, the EPS blocks raise the house. Sleeves that have been placed
around the poles and attached to the structural frame of the home are able to slide up
and down, allowing the home to rise and fall with the level of flooding.

Figure 3: An amphibious house in rura Louisiana, the same house in September and
in February.

Make It Right FLOAT Housein New Orleans

Figure4: The FLOAT House, New Orleans. Elevation, interior guide post and sleeve
detail.
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Actor Brad Pitt launched the Make It Right (MIR) Foundation in 2007, promising to
give to former residents of the Lower Ninth Ward in New Orleans 150 affordable,
sustainable and storm-resistant new homes. Morphosis Architects designed the
amphibious FLOAT House for MIR. It was completed just a few weeks ago in
October 2009. The base of the house is a "chassis' formed of EPS encased in
fiberglass-reinforced concrete. It acts as araft, allowing the house to rise vertically by
dliding on two guide posts that pass through sleeves in the chassis, one at each end,
inside the house. The house can float up to twelve feet as water levelsrise.

L akeview Amphibious Housein New Orleans

Figure5: Lakeview House, New Orleans. Elevation and detail of connection to post.

This house in the Lakeview neighborhood of New Orleans was built by a contractor
asacommercial spec house. It was completed more than ayear ago, but to date it has
not been occupied. Due to difficulties with the permitting process, the contractor has
been unable to obtain a Certificate of Occupancy. The house appears to be supported
on ahollow steel box that providesits buoyancy. The box rests on a concrete slab-on-
grade. Four wood vertical guidance posts are set near the corners of the house. Each
post is attached to the house by two steel sleeves welded to the steel box. The Sleeves
are capable of diding up and down on the posts.

LIFT Housein Dhaka, Bangladesh

Figure 6: The LIFT Housein Dhaka, Bangladesh. Eight-unit and two-unit clusters.
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This prototype of a low-cost, sustainable amphibious house for urban slum-dwellers
broke ground in November of this year in Dhaka, Bangladesh. Initiated and designed
by Prithula Prosun, currently a Master of Architecture student at the University of
Waterloo School of Architecture, each independent structure consists of two to eight
floatable bamboo dwellings clustered around a shared courtyard. A stationary brick
base supporting the dwellings contains plumbing, utilities and rainwater storage
cisterns. Each two-room amphibious bamboo dwelling unit provides living and
dleeping quarters for asingle family.

Figure 7. The LIFT House in Dhaka, Bangladesh. Concrete and brick base structure
under construction; buoyancy block made of recapped, recycled plastic bottles.

The Buoyant Foundation Project

The Buoyant Foundation Project (BFP) is a non-profit research initiative founded in
2006 at the LSU Hurricane Center with the goal of designing and implementing
retrofittable buoyant foundations for New Orleans "shotgun™ houses.

What isa Buoyant Foundation?

A buoyant foundation is atype of amphibious foundation that is specially designed to
be retrofitted to an existing south Louisiana shotgun house. It allows the house to sit
just above the ground like a normal elevated house under normal conditions, but to
rise up and float safely on the water when thereisaflood. It has a structural subframe
that attaches to the underside of the house and supports the flotation elements, or
buoyancy blocks. Extensions of the structural subframe attach to the tops of vertica
guidance poles near the corners of the house that telescope out of the ground to
provide resistance to lateral forces from wind and flowing water. When flooding
occurs, the flotation blocks lift the house, with the structural subframe transferring the
forces between the house, blocks and poles. The vertical guidance poles keep the
house from going anywhere except straight up and down on top of the water.

The elements of the structural subframe are inserted underneath the house in pieces.
Most of the pieces are small and light enough to be installed by two persons without
machinery. After the buoyant foundation isin place, the house remains supported on
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its original piers except when flooding occurs. Utility lines have either long, coiled
“umbilical” lines or self-sealing “breakaway” connections that disconnect gas and
sewer lines when the house beginsto rise.

Figure 8: Schematic diagrams of the buoyant foundation system.

In 2007 our team of LSU Hurricane Center faculty and students successfully
constructed and tested a full-scale prototype buoyant foundation system installed on a
platform structure representing the full width (13 ft) and 40% (24 ft) of the full length
(approx. 60 ft) of atypical shotgun house.

Figure 9: Full-scale testing of prototype buoyant foundation system. Constuction of
prototype; stability test showing floating platform tilted due to unevenly distributed
sandbags representing imbalanced live load.

Preservation and Sustainability Consider ations

Buoyant foundations preserve traditional shotgun houses. They are considerably less
expensive ($20-25k US) than permanent static elevation ($40-60k US). They
aleviate any long-term deterioration of protection resulting from soil subsidence and
elevated sea level from global warming, something that permanent static elevation
cannot avoid. The house is not permanently elevated and it is therefore less
vulnerable to hurricane wind damage.
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A house when retrofitted with a buoyant foundation looks essentially the same as it
did before, unlike a house with permanent static elevation. The original traditional
architecture and the relationship of the house to the street are preserved. New Orleans
neighborhoods retain their original, unique character.

The use of buoyant foundations is an approach to flood mitigation that disperses risk
rather than concentrating it. They are alow impact solution that improves community
resilience. They promote restoration rather than demolition, which is a much more
sustainable response to local housing needs. They preserve a form of traditional
vernacular housing that is particularly appropiate for the local climate and made of a
particularly appropriate local materia (native cypress is termite-, mold- and rot-
resistant) that is no longer available and thus irreplaceable.

Futuredirections

We are currently exploring the use of Thermoplastic Timber, a new structural material
made of recycled plastic bottles, reinforced with fiberglass from recycled automobile
bumpers, to replace the steel in the structural subframe and telescoping vertical
guidance poles. We are aso exploring the use of containers filled with recapped
recycled plastic waterbottles to replace the styrofoam in the buoyancy blocks. Our
goal, with proper funding, is to install buoyant foundations on 300 shotgun houses in
New Orleans Lower 9" Ward in the next eight to ten years.

Conclusions

Amphibious foundations are a proven, low-cost, low-impact flood protection strategy
that can increase a flood-prone community's resilience in the face of disaster.

Why fight floodwater when you can float on it?

Figure 10: Rendering of a shotgun house retrofitted with buoyant foundation system.
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Richard Campanella, Flood Resilience Conference, February 25-27, 2010

I realize this is the regional panel; however, I’'m gonna start on an empirical, urban scale, and then cast a water net
toward the end and pass it on to my colleagues. What I'd like to do is trace the movement of the population here in
New Orleans with respect to topography. You’re all familiar with the underlying topography of the delta plain, the
natural levy and ridge system, and the establishment of the original city, which we’re on the brink of here. At the
cusp of that natural levy, if you look at the population centroid, and that is the center of balance, around which the
human population is evenly distributed, roughly around the same Peter Royal intersection is where the colonial era
population was. Now, with American emigration as well as foreign immigration and the growth of the city, in the
mid 1800s, that centroid moved to the present day central business district. Throughout this era, in as late as the
1890s, almost the entire deltaic plain remained at or above sea level. We were not anywhere near below sea level.
Now, this is developed from contours that were mapped as part of the Drainage Advisory Board’s initial research in
1893. These are roughly the corollaries of people in this room a hundred and fifteen years ago. Top notch engineers
and surveyors and planners are preparing for the municipal drainage system, that would be built from this data. And
as you can see—I’ve interpolated it here —but with the small exception of that [inaudible] ward area on the right
there, the entire city remains above sea level. Right after this, (about) 20 years, with the installation of the municipal
drainage system, the removal of the water component from the sand, silt and clay, the drying out of organic matters,
those minute particles settle into those cavities, we start of see the drying out and the subsidence of those areas as
the populations starts to move toward the lake. This is 1910. Census stayed at the enumeration level, and you can see
the centroid is now for the first time moving away from the river toward the lake. 1930s, this is 1939, WPA data,
moving even more toward the lake, as you see, lake view. And Gentilly developing. 1960s, still in that northward
direction, even as these areas (are) subsiding. By 2000 and the development of New Orleans East, we now see this
eastward movement over here. By this time we start to have modern-day LIDAR measurements as well as GPS, and
when we overlay the topography now, after 100 years of subsidence, all those red areas have dropped in some cases
2-3 meters below sea level. So when you neutralize for the changing vertical datums and mapping technologies and
basically subtract that 1895 map from the LIDAR map, (it) comes as no surprise that the lion’s share of that
subsidence has happened in those five particle areas. Now, what about pre- and post-Katrina? We have to shift
gears here, we don’t have census data yet. If you look at households receiving mail, and their centroid, this is the
pre-Katrina one, and for the first time now, in New Orleans’ history, it’s shifting back towards the river. So, here is
the progression up until Katrina and for the first time we’re seeing that curlicue. I'm going to skip over this in the
interest of time and conclude by revisiting some of Elizabeth’s guiding questions here. What innovations have
occurred in response to catastrophic events? We can reverse that, and wonder what catastrophic events came off
what we thought were innovations. Innovative solutions have too often spawned future hazards. What about the
physical and cultural implications of redesigning cities? As Larry Buss alluded to earlier, unless you can swiftly and
fairly compensate those inconvenienced by the redesigning, expect resistance. And this is one of the lessons you can
take away from the post-Katrina era: that the more vicious and radical the plan, the more likely it was, to fail. We
(are) negotiating the footprint, water storage, house relocation, house floating, and so the challenge for us then,

exactly what we need, is ambitious and radical plan(s). So I’ll leave that on the table. Thank you.
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THE" OPLE‘'S PLAN

for ecverceming the hurricane katrina blues
g comprehensive strategy for bullding 8 more vibrant, sustalnable, and equitable 9th VWard

'
w0 s R Ui Usereresee @.-
FLITE ST T e e ’ .

I -y
BT

Hemerg L ol
FITEELN

424



forward
03

physical description
‘34 « “Thi Ninth Ward” — Gishicis ¥ and B

*  Bawaier, Deaadee, Dhasling Devebyprmeng, Flonda, Florda
Bevaloprment, Lowsr Ninth Ward, Margry, St Clauda, 51 Fach

barrierstoreturn

05 ¢ lack of schoals, hespitals, senors centan, daycare centers
* pocr policng
nadauate publis ranspanatisn

land use )
07 _'r-. + ouisting land wuse and e patoms
| + hurman scals reighbarbaods sarved by small business * =
= gviyBody hes & right to melum

housing
' o housng damoge
14 halsing Bctieng
" hoza mebuilding
i 13 building recovary
L 14 he-poCupRancy
15 poscible houcing choscas
17 dlery housing dewveds prmeart

economic development

189 » * business comidars survey
|+ todular housing factory ahd YoumEiild grant
& commercial corrilors developmant
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parks and playgrounds

21 * parks ard playgrounds suryey
= desirs park
» raikvay park

education

EE = aducation challongas
= immadials and $hart bermopporiuniies

infrastructure

22 * siregt condtiars
= gireal and @Al sghage
= mpar and rehelbiliotion

g arts, culture history

2f « calabratng nelghtorhoed arts and hstany
= =1 roch market re-dovaloprnend

about us
29

Zorhell Uaiverslty

Calumpin Linvarsiy

ACCIRN Housing Paliey (Washimgton Beh
University of llingie - Urbana-Champaign
AGORM Housing (Chicaga, lllnois)
ACCHAM {MNew Ofeans, Lolsisns)

426



forward

Creerall Derveloprnent Goal and Objsclives

Greade 5 mane wbvand, Susfiienie and soolaive S0 Vil ofers formmer ard camand resi
s Sl tanard, and i uiione feodkes & fagter hally of e and alinecls feay e
chartls gred fveslons sagey I peeliciosts i & ansrcerdaniong revlalizalion of ane of dreniis’'s
mod sforcaly) cafuraly amd secially sigrifcan wikn cominirliss,

The Padpiss’ Plan isa strdlege sclion plan for By recoeery oF The B0 Ward, Wie'va
crealed il baved on converssions with nesiderts — some irugging bo retum home, others
irlent ¢n remaining in & reghbarbodd thal has alweays besn there own. The Peopies’
Fan provides a tharaigh assesament of whal musl ba dons to provide recovery in one of
W hardest hif areas of the Cly, and provides: & receeary model Tor ol badly foded
s,

Clur Pian seeks tolransfom: the O Ward asil s rebuil. The propossd mnsiamalion
il ber pesider-drven and wil pravide mgroved amploynent opporhinBies, beller

edueslion programs ae el as greoler aosess (o ealhcans, childeans and nuserous other
cofmarnily sandoes

Resaarch informing (he Peapls's Plan:

i Evnluabed mora 1kan 3.500 indridual partets and buitiegs o delermine they srudural
inlegrily and rehabilation polental

L Irbardesnd feprasentatives of ssona than 230 howsehoids lo delerming e highas-
prianity edevedipment heads of haneigbbathood.

X Susrveyed Ten of the Bl Werd's m ot importand commensal coridors Io debesming lhe
il e lerved of Busiress gy,

" Renaenred 28 public phavs sxsninng oasl and fulurs conditions within Hes 28 Ward,

L, Shadiad and comparsd recen] aconemic, popuiaion, smploymedt, imoamae, and housing
trisfds it Eha Sth Wi

i repeciad 15 of the Sth 'Weed's sosl impofard sducabonal, Gulioral, chde, Bnd health-
retaled Exciliies o determaing fheir siniciiral inlsghily and polential for e

" Ewaluabad 29 city-owned opan spacas 1o eslablish their curment faclifes. mainlenance
levels, and wie

L Srrvayed mohe than 12 chic organicabons ldatsd in (he Sh Ward reganding ther
perafered medensioprmant sralegies ard racomimaen desd e ERZEl N projecis.

i “Let the nekghborhood decids what they want.”
“This is the family! Everybody helps everybody else, all you gotia do is ask.”
gth Ward Residents
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physical dennrlpll
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l-llninl flood inl-m;
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rriers to return

resident survey

When queried atboul the types of services residents
needed toreturncto their neighbarhood, survey resufts
indicate that residenls placed a high priodty on the
need for schoole medcal feclfies, pubdc tarsporta-
fion, commiunity and récreational faclities, parks and

playgrounds, affordable housing and grocery siores,

FEr o i Pl et rasi in Tue 1T o o
ume

W Vs re v Ee does T Bispitniliind s
b 5 8 s D L E
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public transit
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tha Bt VWard, ‘anly Bree puble
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saiety
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by drive through the reighbar
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refatorships wih lacol rescenis
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munty-hoeed  onme” praventon
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oul the meghiboehood N order 1o
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THE PEOPLE’S PLAN

T i B b | PUBEE vl
e bromk ings il (e 9T

|
operatienal bus=s .-_I.-""'- ?-.
Foutes {march O7) il b
e il Fy
s I |

i

H"“'\.\_r thm bicukdngs mdidion {leb. 0T
an g n
o
= i
apened sehanls - .:I [ I ——
[march a7} ' "3 o LI e
i o 1 .
_..‘i R S Y ___|
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ne
U0

"Feople who can't get back are stressed, worm oul and warrying about money.”

"Get all of the older people back, they are the rock of the neighborhood. ... They are giving up
because no one |3 helping.”

9th Ward Residents
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THE PEOPLE'S PLAN
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"Wie want our lives back. We must have hope, we're not going to give up. Can nolonger bor-

row a ladder from one another. .. We need our community back again”
&th Ward Resident



housing damage

Over 80% of housing had no structural damage.

Fifteen teams of university students conducted a survey of the residential housing on 165 blocks in Planning

Districts 7 and 8. The survey covered 12% of the building stock in these districts. The teams captured infor-

mation on the types of residential structures and the recovery activity evident at the time of the survey.

Over 90% of the approximately 3,000 parcels surveyed were residential lots. Of the lots with buildings on

them, 85% had a main structure that was single story, 14% had a structure with two stories, and 1% had a

structure over two stories.

ey
3 / \,\ @ Breakdown of Structural Damage
-
r.--/ ‘L [ JvacantLot
l‘ . l:l No Structural Damage
i

/'\ l:l Some Structural Damage
}‘\‘ - Heavy Structural Damage

*Based upon 36 blocks surveyed in-depth

-
a = \"‘ ED Breakdown of Flood Damage
i“""f‘ ,"" [ ] VacantLot
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Structural damage — collapsed walls,
caved in roofs, or houses that have
moved off of their foundation - is lim-
ited across Planning Districts 7 and 8.
Over 80% of the remaining homes had
no structural damage when surveyed
in October 2006. While this housing
may have been heavily flooded, much
of it is potentially cost-effective to re-
pair.

heavy structural damage

flood damage
Flooding was extensive throughout
Planning Districts 7 and 8. Homes
with some flood damage will typi-
cally cost $35,000-$50,000 to repair.
Homes with heavy flood damage will
be more expensive. More importantly,
these heavily flooded homes will likely
need to be elevated to new FEMA
guidelines. This procedure will add
an additional $20,000-$30,000 in re-
pair cost to the 75% of the homes on
pier foundations and will be too costly
to perform for 25% of homes on slab
foundations.

heavy flood damage
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house rebuilding

‘F';:' The heaviest structural demage was in the nedhern secSon of the Lower Minth, Here

f 10% of tha existing homes had haawy structural damage. Anather 42% af the lots wars

r"-'[ vacant Much of i vacaney b due 1o post-storn demalition. Araas ke this have the
highest percentage of lats that will nead fo he rebullt frem the ground up

potential rebuild sites

Tiw nofbars saolisy o Me

Purc oad Potaidlal Rebull Blies  Lovsi T84 las & led pai-
‘Warmrl Lot ard Sauch e Dl of Ve Wi, ol
fenieg 32 s Cemoleasl N Semaged muoiess and
pliutires slll shali Touieks

%~ % lians Thekie kb ane k-
TR - 2N

lial s I Tl imlnaihl-
). AE munh B Ered b @
polgiilal ke e o hEshke
Ell ilivejassn ahd e
ige-acaiu kil o

117 E iz pedimen o 11
Lt S, = eby Ciisun  meid £9
Clandn g 51 Rexiy naigh-
horboods,  polantal nehisd
lols wtre o mucs sl pal
i | gy F i M dilbfj alook
Thirss wiekd wiw fiis sid-
ik v Dbl Gl o oy
i e PLresli ey 4 a@n-
T ) e T RN SRR

howse pn slab faurdainn Eause a8 pur b nkGn

X 0

i i Rer=y

"1 wanl 1o corme home, but | have no where o come home 1o
"Pecple need to gel out of the trailer!”
9th Ward Residents
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new housing developmeants
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THE PEOPLE'S PLAN
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‘People are dying to get back to this city... there ain't no other city like it
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building recovery

building recovery
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“I am not waiting on no peaple to help me. | give up no hope.”
Oth Ward Resident
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block re-occupancy
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"This neighborood isn't known for its schoois or education, but the residents of the
lower minth are hard working people, We have always worked hard and we will always
work hard. Ve aren't going anywhere.”

9th Ward Resident
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*Let the neighborhood decide what they want.”

oth Ward Resident
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*Ithink you can hear the anger in my vioice. .. this city can be upin five years

i people stopped siting on the money”
Oth Ward Resident

16



lery housing
ACORNM housing developments
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tha hardesl hit areae of Maw Oreans

# The images abave show how e sita

laaked oefire, and after e slanm

the site-pre-cansiruation
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dalery houses andtholirownpners
gpiitias Hess Vork Tim sa fFeh T3 HiIM

et ;-
| =]

TH o
HLO, =md

Hiang {n]

MegnLcTa

inauguratian

Thee dasireclion of iha Lever Bmih Uand, which Wwas workno-class and Blacy bafore 1he hericen:s, snd
o subsequent mEurd 10 begin racovenng, have Eoome symbals for what some a=e 3% insguiles | ihe
eity's hatiing reviyal

Adam Mossiter, The New York Timeas = Feb. 23, 2007

18

“We aren't crying for money, we are crving o get back info our houses.”
9th Ward Resident
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economic opportunities
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One feam conducied 8 wo-day survey af
e 2 1ocal parks and playgrounds in the
Oth Ward, They decumented whather the
parks had bsen damaged. thealr current
slatus and use  Whike neutral ground o
prafy Mew Orfleans Avenues prouide -
eas ior moreatian, e did nol survey (hes

grean spaces.

The: adigcent map shows that the parks
and  playgraunds surveyad are within a3
tive minute walking dstance from many
nelghborheods. Regidents in Holy Cross
and bebyesn M. Clalborne and Bt Clads
Avenuas in thi 31 Clawde neighborhood,
howewer, dsd nat have essy gcoEss o
parks and pleygnounss even belore Hur-

ricans Katring

spAayvyariod parking Ik
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ghil spEn apads eafiditians

Jo=CL. "OHE)

Cwaar trree-uariens of 2ih Wasds 22 parss shieed

sigs of Gernage from Hurnicare: Kt in oo be

W A bid of the paks were open end Lsed as

s THeS T heo-nifc of e parks wars

- rairaired of weed Bor gosl-abim resovan

Fuw werp ueed as FEMA Irader parks, ancingr as

B Eomsbraiion sagng aea, and a sevenit as 2
patied periong ot

"We want more action, the government is moving too slow-
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Iy and not serving our needs
oth Ward Resident



THE PEOPLE'S PLAM

copeaen Sspaca prapngdls
The rres i CpenSpace, s Wel e T el K Do e e[ Deliiean - ——
reghoomooss, a0 BElweEn reighbodNoods 8nd Woning ansas promped
the proposal of ten parks. one along the Desre indetal @ea, and ona
mlorg e raiwany-bre weparasng the Upper SGth irom the rest of 1he oty

dusire paik wuuldbe
e an extensne sadaral speima thal
ey (ogether hi neghbomooss
mamtirnl pEET, ey pEk Enacee, Ana A i 0T T WP K B M
reloanding nadve Pabrols while pra
vt oo {he greeier Few Orlears
Pt sysen foogh deacaind bée
T, T 3 arpi o E Ay
EIMEging

railway par kwikproecite gl oo fam e iy es A vegelpe
e worild weree 38 n rotse ard Aood buffer. The park woold sornsct b Bawsler ©5 Rech
arsd Fiarida Apsa reghbamosds. Existing bridpes would be mmproved with separsis pades-
{remoie lares, Bnd = rew pesesirian bridge is propemsed for the modtern pet ol the sie The
bricige wiordid connect withia new comvmrity park bt oo ke vepetaive bamm

- '1
M ¥ 4
5 gk

new play-grounds and tot=-lois
Rk ents o T i of dedl d5aois b B dibdnn bl ofe S0l s Eansemi
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poven| Eimeal s cedny o faang ooneiol o @rgie urnesckibed peygeands. s
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broth Shvecaually of coavrmard b b e dahls v s em e juibdc eeces
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b Sddol e 0. O
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=than ree redial ard class o
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and povery bidcing neglad,
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grship CGhaan e npmart shaln
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opportunities

Iimmediais

secthool ezxplorationcommiiteas

Comprised af resjdenis snd ecpers on youth-and sdu-
cation, shoud be formed 1o esplde aplions [or apenng
mare ared schooke, Thie group could encourags new

THE PEOPLE'S PLAN

schools thal are responsive 1o educational resd within

The commiuniy

EEmMMmer yoaudlhempleaymenl pragiram
That affars leanagers Sipends fof work focused on ne-
l'ltﬂ"i!ll'lg thie MInky Ward woukd losier WEL'I-"'IH' g-‘unlh
and e EEe rmen: and itwolld mova the GDH"I"I"ILII'III'_-' i

ward

Bohools were very ssgregated

and "ot really beaytiful ©

8th Ward Resbdent

shorl lerm

communilyschools

ang comenunily cemang thal integrite educalion, Soci| s
vices, and recreation, promots contact between reighbors,
and connect residents with services. & middiahigh schood
with: & hands-crn community deselopment curricisum woukd
compimenl services such as denfal care and job placement
amd =l agas recreatonal space.

nom=traditionsl high school and
vocational pregrame

Vocalienal schools that gve resdenis skills in livieg wage
carsfruchon industry jobs would serve to enhande the |ives
of pravicusly under-employed reedents, add desperately
naeded congtruction laborta the Mew Orleana worklores, and
incredse mongy Daing sent in U ek ecomomy.

Culfural arts school

could calkbmte what I3 great about the Himh Ward and
Wew Crieans - Jazz, traditionel culsine, architeciure, and the
Jisualarts.

24

“If you kive in New Oreans and you have any money, &ven to pinch by, you don't send

your kids to public schools, | don't think they could be any Wworse”

8th Ward Resident
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existing conditions
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duebris removel Systemabc, pock-by-blck dapossl of road

Fufi ey FENMSE LDEE

debre by a congmersionof rescents from
the nran can prove mome efficerd and eoa-
nomical The folawng slepe wil aad fo &
mmone repd reoveny

4 Filigie- dsagier dabea pshlip

E Creats s dineschor's board

4 Fravired incal Sonitacte Bl Entauiane I6cal Ffirgs

" Rapair houses and glrsals systemalicatly and helistcally

4 ey bypeas of debrs and designele [ccabena fof dispagal
" Consobdais arelar maleriale by Wona s fecycing possibiliy

medianimprovement

Sreet meckars cAn becorme more mctional And peasng wih some pnicg, A
sarias of frgaing pojasts (eg e sdopl-a-reurRiground rogram fnom Pakeay
Paririra), and & senies of Soaky plopcts
" Accomodale 5 Clack Por proposed ireet can
e and waking-pathe fof pedesirans
L Bk e e o Ak e certer sk of e neulrel round Noe retredl oo
and cormmuer Use
- impiemert haighiored Surds and pedestian-prmiectng reatments [like
CoID BT
' Sappurtsoniinied ree plarting efforts
. Ak stroad fumnitare sloog nedral grounds bo set the lone of these
infrastruciure repalr avanuas asokdl public spacts ho be used recrectionaly and aconomicall

onwiiedy FEME S48

ir ar effod 10 BNCOLTBEE: S oamE (0 e home, ITIRSTUoiune SESIrs (WERT, Biscln gas, sewn, CrEnpge SyRTms) Shoukl be
made b e major adaned, o kotbor singets; ard servico sireats. D s necd bo bo cleanad, Ines restared. and streats rapaced
Coing =0 wihout | nouring Autune 2osks will Zepend upon inoughtiul critigue of eissng syslams. guidanca of land use maps: and
upgating cument mfmstruoice i eonpincticn wiih cthar oty dapermanes and Ihegualty o fife poas of wskents

"Poor sidewalks - they are not maintained ... they have gaps. My daughter is in a wheelchair
and the unevenness of the pavement makes it very difficult for her to get amund.”
Oth Ward Resident
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art,

:""“I = .'.

culture,history

Tha Slh Ward hasa wealth of resaure-
eainihe arta. achitectuns, and Music,
resources that should be preserved
and probected lor lulure generations

The “sfrestcar namead DCesire™ ran
Ihraugh the 51 Claude neighbartood
in 1980 Ruby Bridges, a G-year-old
Alrcan American child, made civil
rights history by abending an at-white
wehan| in the Flomda neighbarboad

“I'm not Ray Charles, I'm not Stevie Wonder, but | know what love 2"
&th Ward Residents

451

Tha Lower #h vvard 18 home to the Dol
let Steamboat Houses, Jackson Bar-
racks, Fata Domino's recording studio,
and & hos| of musicians and artists. Haly
Gross is repowned for s rch archiec-
tural fradition, inciuding shokgun and Cre-
ok cottage homes and the 51 Maurice
Calbwlis Church.

=

Amural arts program Inthe B5h ward would
hire local ertists to work with children and
aduts on public mural prajects. Through
commissiong, grants, or donstions, the
miiral program woulkd besdify Gusinnssias,
schaols, and eyesores in

ke neighbartoads

“Its very important for me to come back, because it keeps the culture going.”
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historic preservation

The nch sockal hstory, unigue architecturat features, protecied
opan spaces and scenlc views of the Sh Ward represent a
significant resourse, which, whan gulded by e local residents
Imstilutional leaders, slected officiaks, and their regional and na-

The Sth Ward containg Four Historlc tianal alies, such as the Matonal Trust for Histone Presemna-

Districts, which appearan the Matianal tion, can support the longderm recovery of the Sth Ward.
Regialry of Hisioric Places:

= Faubourg Marigmy District

= Holy Gross Districl

= Meew Mangny Diskrick AL

+ Biywater District

St Roch Market repressnts & nistorical
EEnuciure ard cuftural anomeek of greal Impar-
tance o the hisary chamcte: and identiy af
Fveiog: Pogi b Peentti. Bvinging 1 cvsaris] bk
pauld BEMVE 36 @ calaldhc economic davelo-
migrd profect for the: ama and wolkd offar an
insgimmiinn for ciral dussakapmary are radaval-
BTN prajRcs

Recopnizng i desply enpeged ciizans
warg v with tha marhal and s A8ne
= gmgy of 35 siuoerds, 3 akimni, oed 4 lec
Lty from Ceenall underiook o etudy np in b
Bprng of 7006, assessing e marker's pogi-
Kairina cancdion snd possbdides for rebeh
2 fesdeveinmpment
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Conkast s

Stephen Bradbemy

Lead Organzer

MWew Qrieans ACORMN

1024 Elysian Flelds Avenue
Mew Dreans, LA 70T
S04-04 30048
aacomnaohoffiacorn.ang

Richard Hayes

Oirector of Special Projects
ACORN Housing

T35 8h Streel SE
Wimshingfon, DG 20003
vy asiFacarmhousing org
2025477500

Ken Reardon
Department Chair
Depatment of Gty &
Regicnal Planning
1066 Wast Sibley Hall
Comell Univareiby
lthaca. WY 14853
SOT- 2545570

w2 2gbeamnel edu

ACORN HousingUniversity Partrarship stedents, facully and siaff wieh fo ac-
snowledpe fhe inspiration of Cleveland's longterm Planning Director Morm Erim-
frolz. wh's ponesnig equily panhing aclivities have setihe standards for prohes-
sionaks seeking o promoate social justice In our feld

Pleass goto our visbsite wirw.rebwildingiheninth.org fo download addtion cop-
as of the plan and for updales on planning activities,
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background

The SCCRMN Housing = Linivers®y Partnership
bequn In efes shanly afferthe Nooding of Au-
qusi, 2005 Faculty and students responded
to raguasls lrom ACORN leadership o show
solidarty and gve support to its recoversand
rebuiiding efforts. What began wilh gudent vol-
urifeera gutting hormes Mossomed info & formal
partnership to tndy sane the needs of Mew
Crleans'residents in their struggle o recover

Ehilr @ity and i |hes

histary

From s imemsriate afanmath o today. ACDRY and
ACOAM Housing Corporetan (AHD) In cooperadon with fheir
uriversily padners, beve Son cected dommurty-bessd

piarning and racovery acthities

highllighis

Horvermiber 2006 ALEpst, 2006

Firet Seriimurnny i AHE arpurded sdpdceled properies

on rebuiding aw Txisans Toaf afardabie reckeasiopemenl
LSy SO0 AL, 206

Communty plannng mEmbww AHE sel=cied fo serve Bin Wiard
W LINEHDY DATTEE Degins i Un et Mew Odeans Flan
WMarch, 06 Deinber M6

Prar g Tomum 1o galher inou AHC-Unpegrs ity Parirership corlinue
ekt 250 remderd paniciparts COMEUnEy pREnnT e sespile
ey, R reirmcied UMNOF corprac

Comell & Pratcompate plans lreeny, 2T

cesigra besed on resicerts’ nesds  AHG-Univerely, Patmership compieles
- Bpast, Sth Wvard plan & presents b residents;

Coiraad & Frail slodeocs inbsm CoipaTiLingy and ofy wedanhip
Wit ACTRMN Hol HiNg ProsE iy e reits and Turekam

454
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the buoyant
foundation
project
movie

This appendix is a movie file of The Buoyant Foundation Project.
The file name of this movie file is “The Buoyant Foundation Project Movie.mp4”.

If you accessed this thesis from a source other than the University of Waterloo, you may not have
access to this file. You may access it by searching for this thesis at http://uwspace.uwaterloo.ca.
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