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ABSTRACT

The devastating struck of Hurricane Katrina in New Orleans in late summer of 2005 was deadly
and immense. The storm destroyed over 170 drinking water facilities and 47 wastewater treat-
ments around the city, and resulted the shortage of fresh water supply. The mixing of industry
chemical, debris, bacteria and decomposing bodies in flooded water made this water horribly
poisoned. Thus, the water supply condition was contaminated and become unfit for drinking.
Although the government did not declare the lack of clean water in New Orleans as a major is-
sue during Hurricane Katrina disaster, it is in fact a compounding element in the overall disaster,
which should have greater priority. Drinking water needed to be delivered from elsewhere, run-
ning water was shut down because the clean water facilities were destroyed. Yet the only water
available was contaminated. These issues created dire difficulty for those who provided help and
those who needed assistance. Thus, the focus of this thesis lies in the issue of water and archi-
tecture in which will be perceived through the eye of sustainable architecture. More importantly,
the thesis highlights ways to integrate and employ water in architecture in the most desirable and
efficient fashion. The thesis rebuilds a new City Hall for the City of New Orleans as a design
project. In this endeavor it aims to combine a sustainable technology blending in with the sym-
bol of government in a building. Thus a new City Hall spirit is encapsulated in the government
building to project out beyond the 21st century.

Thesis Supervisor: Andrew Scott
Title: Associate Professor of Architecture
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WATER DRIVEN
NEW Orleans City Hall as a Sustainable Civic Center for 21st Century

CHAPTER 1

INTRODUCTION

Hurricane Katrina struck New Orleans

on Monday, August 28, 2005 as a category 3

storm. With over one hundred and ten miles

per hour of wind speed, everything seemed

vulnerable. Since the city is mostly below sea

level, the levee system becomes the only armor

against harmful water. The powerful wind and

storm surge caused levee branches to fail, re-

sulting in water pouring into the city and rais-

ing to the level with Lake Pontchatrain. Eighty

percent of the city went under the water.1

The Superdome was designated to be

the "shelter of last resource" for those people

who were not able to evacuate from the city.

Although the Superdome was used in the

same purpose prior to Hurricane Katrina, this

time the situation was historical. The storm

destroyed over 170 drinking water facili-

ties and forty-seven wastewater treatments

around the city, resulting in the shortage of

fresh water supply. The mixing of industry

chemical, debris, bacteria and decomposing

bodies in flooded water made this water hor-

ribly poisoned.2 Thus, the water condition was

hazardous. During this period, the city of New

Orleans was working with the Department

of Defense (DOD), the Department of Trans-

portation (DOT), and the Federal Emergency

Management Agency (FEMA) to supply clean

water to the survivors and the city.3 However,

it took tremendous efforts to reach those who

in need because the access to the Superdome



Above: Food and water are being delivered to the
Superdome
Below: Image from the Superdome

was obstructed by floodwaters.4 Moreover,

this contaminated water took over thirty days

to recede. Subsequently, the city took another

thirty days to flush clean the water system to

make sure that there were no toxic residues left

in the system.5

Although the government did not

declare the lack of clean water in New Orleans

as a major issue during the Hurricane Katrina,

it is in fact an important issue that cannot be

neglected. Drinking water needed to be deliv-

ered from elsewhere, running water was shut

because the water facilities were destroyed,

and yet the only water available were contami-

nated; these issues created difficult situations

for those who provided help and those who

needed helps. As the resources for clean water

were limited, the situation became very stress-

ful to all that sheltered in the Superdome area.

If fresh water was to be readily available at that

time, many problems such as illness caused by

sanitation, hygienic medical treatments or even

looting for food and drinking water would

have been reduced. Water are not seem to be

a big issue at the time, but if it has been avail-

able, the situation would have been improved

tremendously.

Thus far, as a response to this incident,

the opportunity for architect to be rethought

is at hand. While the current trend of archi-

tecture has mostly concentrated in developing

passive buildings that are able to generate and

sustain their use of energy, little attention has

been paid to the possibility of architecture that

deals with water. This thesis will look at ways

to design architecture that passively generate



and with the integration of water in order to

employ its own use and preserved for its future

needs.

Therefore, this thesis focuses on the

issue of water and architecture, which will

be perceived through the lens of sustainable

architecture. More importantly, this thesis will

seek for ways to integrate and employ water

in architecture in the most celebrated and ef-

ficient fashion. To do so, firstly, various ways

that water is being employed in contemporary

architecture will be studied and examined. It

is crucial to understand how water is being

used and integrated in architecture presently

by numerous techniques of water use. The

techniques are: 1) Water as Aesthetic, 2) Water

as Mechanical System, 3) Water as Form, and

4) Water as Technology. Looking at these case

studies allows us to better understand the way

water works in contemporary architecture, and

to foresee the possible ways to improve. The

second part of this thesis will focus on the vari-

ous methods of water harvesting. The method

such as harvesting water from air, rain and dew

will be study in this section.

The thesis has also chosen to rebuild a

new City Hall for the City of New Orleans as

a design project. Subsequent to the impact of

Hurricane Katrina, the City of New Orleans

has an attempt to reconstruct the city, merely

not to recovery, but to recreate a new city for

upcoming future. For this reason, to project

the image of resurrected city to the world,

the effort to replace a current 1955 City Hall

complex has emerged. The new City Hall will

sit on the site of the current City Hall com-

plex. This site marks the edge of the Financial

District, locates at the corner of Poydras Street

and Loyola Avenue. City Hall as a symbolic

landmark for civic pride should be manifested

in the New Orleans significant cultural heri-

tage.

This project aims to combine the sus-

tainable technology with the symbolic gesture

of government building in order to erect this

new City Hall as a role model for the govern-

ment building of the 21st century. Since water

is a vital element to our lives, yet looking back

to the Katrina disaster, this new City Hall aims

to become a place to supply that vital element

for the city when needed to. Hence, creating a

City Hall that uses water as inspiration for the

sustainable technology reflects the intention of

being a guardian to the city in the crisis time.



Notes

[1] Jainey K. Bavishi, Building Community Capac-

ity in the Rebuilding of New Orleans: The Role of

Philanthropic Funders Post-Katrina. Massachu-

setts Institute of Techonogy, 2007.

[2] Department of Homeland Security. The Federal

Response to Hurricane Katrina: Lessons Learned,

2006. Washington, DC: 2006. pp 37.

[3] Ibid,. pp 39.

[4] Ibid.

[5] Guy Gugliotta and Peter Whoriskey, "Ex-

traordinary Problems, Difficult Solution: Massive

Floods, Pollution Make for 'Worse Case"' Wash-

inton Post Staff Writes, 10 Sept. 2005. http://www.

washingtonpost.com/wp-dyn/content/article/2...

(accessed Apr. 28, 2008).
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CHAPTER 2

CASE STUDIES: Water in Contemporary Architecture

Introduction
Since ancient times, water has been a

common feature of architectural design. In

the Roman era, water was closely related in

culture. The Romans were the first to integrate

water into their landscape design and later use

it in their engineering inventions. Later, the

French introduced water in their architecture

mainly as part of landscape design. In Ver-

sailles, ponds and canals reflect sky; they func-

tion as connectors between ground and sky.'

Currently, many architects integrate

water as a feature in their design. Some

schemes use water as decorative features,

some use it as a symbolic gesture, and some

as a decorative or working feature. Japanese

contemporary architecture is known for its ex-

tensive use of water in its design. Tadao Ando

is a notable example. Although Ando is known

widely for his use of natural light, he also em-

ploys water in a notable way. His use of water

in the 2002 Modem art Museum of Fort Worth,
Texas, enhances the experience of being in the

place. The water extends the landscape of the

visitors from the gallery areas, and visually

connects the viewing experience of cityscape

to the gallery spaces.

Water is also widely used as a part of

mechanical systems to heat and cool buildings

because it requires less energy to operate than

heaters and air-conditioning. 2 Vincent James

has introduced the concept of a water-wall as



a cooling system to be used in buildings in a

warm and humid climate, a use which can be

seen in the University Center of Tulane Uni-

versity in New Orleans.

Some architects have looked at water as

an inspiration for the forms of their buildings.

For example, in the structure of the National

Swimming Center for Olympic 2008 in Bei-

jing, the Australian architecture firm of Arup

and PTW has introduced form and structural

system derived from water-bubbles, known

as the Water Cube. In this case, the structural

logic of water-bubbles was extracted and

studied in depth in order to apply it to the skin-

structure of the building.3

Currently, integrating water with tech-

nology is becoming a large trend in architec-

ture. Carlo Ratti, head of MIT's SENSEable

City Laboratory, has taken a further step by

creating a Digital Water Wall that will be used

as a skin of a building, which will be displayed

at the Expo Zaragoza'08. 4

Water is now being adapted into every

frac tion of architecture, from skin to struc-

ture. Yet, few attempts have looked at water

in a possibility of being a sustainable feature

of the building which expresses part of the

architectural design. It is therefore important

to observe the use of water features in contem-

porary architecture -- whether decorative or

technological -- and analyze how these features

can be improved and advanced.

This thesis will investigate the use of

water in contemporary architecture in four

different categories: 1) Water as Aesthetic,
2) Water as Mechanical System, 3) Water as

Form, and 4) Water as Technology. An ex-

ample of a project is given in each category to

demonstrate each type of use. This paper will

offer an overview of different ways in which

the use of water can be rethought in contempo-

rary architecture. Finally, these analogies will

be use as basic concepts of integrating water

that will convey symbolic gesture yet operate

in the most efficient way, and will be further in

the new design of New Orleans City Hall.

Background
Water and architecture have been as-

sociated together since ancient times. The

Romans were the very first to apply water as

an element of their landscape design. Later

on they incorporated water as an essential part

of their architecture due to the advancement

of their engineering inventions.5 They cre-

ated aqueducts to direct water into the city and

constructed fountains for the city. After that,
water became an essential part of their culture.

Fountains and bathhouse were created at this

time.6 Thousands of years later, the French

introduced water into their architecture design,

mainly as part of their garden elements. How-

ever, unlike the Romans, the French used water

only as a means to achieve aesthetic quality

in their architecture.7 Water was perceived

merely as a decoration in their eyes.

Water is a vital element of our lives.

The decline of average annual rainfall and the

increase of population challenge us to seek

ways to do our best to sustain our water sup-

plies.8 However, the trend in sustainable

architecture has focused mainly on reducing



the energy consumption, rather than on using

water. Architecture needs to respond to this

issue by searching for techniques that employ

water most efficiently. In order to do so, it is

important to observe and understand current

ways of employing water in contemporary

architecture.

We can distinguish water use in con-

temporary architecture into four categories;

1) Water as Aesthetic, 2) Water as Mechani-

cal System, 3) Water as Form, and 4) Water

as Technology. Looking at these case studies

allows us to better understand the way water

works in contemporary architecture, and fore-

see the possible ways to improve it.

Water as Aesthetic
Water is becoming a common ele-

ment in the design of contemporary architec-

ture; however, often, it is merely for aesthetic

purpose. Water is introduced in contemporary

architecture as an ideal element for landscape

design. Water fountains in gardens, fishponds,

artificial waterfalls or even man-made lakes

are examples of this category. In contemporary

architecture, landscape is a crucial element; it

allows the connection between architecture and

its surroundings. In other words, the land-

scape completes and enhances the experience

of being in the architecture. Water allows this

connection to happen in the most seamless

way through its colors, movements, sounds

and even its smells. It is these "experiences"

of water that have allowed water to become

a "universal element" in landscape design in

contemporary architecture. 9

Above: Fort Worth Museumn of Modern Art. 'Týxas



Japanese architects are the masters of

integrating water into their architecture. Tadao

Ando is a notable example. His use of natural

light is second to none; his integration of water

in architecture is equally powerful. In each of

Ando's projects, his greatest effort is expressed

through the refined details and materials selec-

tion. Water becomes a material in Ando's ar-

chitecture, a material that contains movements,

sounds and smells, which he uses to commu-

nicate his architectural intention of the build-

ing. 10 Water, with its special characteristics,
allows people to engage and experience his

architecture in a precise way. To Ando, water

is meant to be experienced sensually way.

In the Fort Worth Modem Art Museum

in Texas, Ando created an artificial lake on the

site, extending out from the building to achieve

a visual connection between the museum and

the cityscape further away. The depth of the

shallow lake was carefully measured so that

the water is level with the interior ground floor

of the gallery spaces, creating a feeling of con-

tinuity from the interior to the exterior. Once

the visitors perceive the illusion of lengthened

ground, created by water, they enter into the

gallery spaces. The visual connection moves

from the interior to the exterior, from the floor

of the gallery onto the water on the outside

and continues on to the landscape, enhanc-

ing the experience of viewing the downtown

horizon. The integration of this artificial lake

in the Modern Art Museum of Fort Worth has

an impact on the viewing experience not only

from the interior to the exterior, but from the

outside in as well. A large one-and-a-half acres

of lake that sits against the foot of the build-

ing makes a large concrete building seems as

if it is floating on the reflecting surface of the

water." The massive twenty-three thousand

cubic yards of concrete construction seem like

a feather sitting on a bed of water.12

In Ando's hand, the element of water

in the Modem Art Museum of Fort Worth is

integrated in a superior way. Water serves the

purpose of being an element that conveys an

aesthetic aspect of architecture in the highest

degree yet enhances the dramatic experiences

of the visitors. Ando's Fort Worth Art Museum

integrates water in a purely aesthetic manner.

However, it is questionable whether that gigan-

tic amount of water has reached its maximum

potential of being useful to the building in

other ways. The aesthetic aspect is valuable

to architecture, but at the same time it can bee

seen as a waste of resources. Perhaps if that

large amount of water could be employed fur-

ther into a simple mechanical heating or cool-

ing system of the building and still maintain it

aesthetic and sentimental quality, this building

would achieve a more efficient way to employ

water in architectural design.

Water as Mechanical System
In the realm of sustainable design,

reducing energy use in buildings is important.

In order to create a comfortable environ-

ment, heating and cooling buildings in ex-

treme climates require a significant amount

of energy and overall operating cost. 13 In

response, many architects begin to look at

ways to reduce energy used in the heating and
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cooling systems. Using water as part of heat-

ing, ventilating and air conditioning (HVAC)

system is common in today's practice. Much

research has looked at ways to reduce energy

consumption by looking at the technical aspect

of the system. For examples, Cassidy and

Stack have observed the impact of the speed

of cooling tower fans on reducing energy

consumption, 14 Braun and Doderrich have

designed a systematic method that will search

the most advantageous fan speed for the least

energy consumption," and later Lu Lu and
Cai have looked at the mathematical models in

order to vary the water flow rates and air flow

rates to achieve the most efficient way to con-

sume energy. 16 However, despite the fact that

this research has made a useful contribution

to the field, It has been conducted only from

the engineering aspect. Water can be applied

more creatively as an architectural feature that

combines both engineering and aesthetic.

In New Orleans, where the climate

is relatively hot and humid, it is crucial that

buildings have cooling mechanisms to cre-

ate comfortable spaces for their inhabitants.

This has been mostly accomplished by using

air-conditioning. The design proposal for the

Tulane University Center in New Orleans

by James Carpenter demonstrates a way to

Above: Waterwall concept, fTulne University Center,
New Orleans



use water as part of the cooling system in the

building. In New Orleans, where the climate is

relatively hot and humid, Carpenter introduced

the concept of a waterwall as part of the design

for the entrance space. This system simply

uses chilled water to deliver a cool breeze to

the space. In the original design scheme, two

seven meter high walls facing each other made

up of stainless steel mesh with chilled water

running down, created a threshold space for

the University Center. The central chiller plant

cools this running water before it runs down

the wall. Pendulum fans blow warm air onto

the wall, condensing warm air into the water-

wall, creating a large dehumidifying effect on

cool air and producing a cool breeze into the

space. As the cooled air flows into the space,

the hot air rises upward; some excess hot air

flows through the ceiling to exit the building

and some is forced onto the waterwall again

to repeat the cooling procedure. 17 In short,

waterwalls are not only cooling mechanisms in

the building but also act as decorative elements

in the building.

James Carpenter uses water as a work-

ing feature in his architecture yet expresses the

aesthetic quality through its setting. This use

of water is in contrast to Ando's work, where

water is used merely for aesthetic purpose.

From the sustainability aspect, Carpenter uses

water in his architecture more efficiently than

does Ando. On the other hand, Carpenter does

not create as much of a sentimental effect from

his use of water, as Ando does in the Modem

Art Museum of Fort Worth. Perhaps if we

combine both approaches together, water can

Above: Elevation of the National Swimming Center,
Beijing

Below: National Swimming Center in context with the
"Bird nest" composing Yin and Yang

Opposite: The Digital Water Pavillion, Zaragoza



be used in a way that breaks new ground.

Water as Form
Water can be inspiring in many ways.

The National Swimming Center designed for
the Beijing Olympics in 2008, known as the
Water Cube by Peddle, Thorp and Walker
(known as PTW), an Australian firm, demon-
strates a way that water can inspire form.

The Water Cube expresses its associa-
tion with the idea of water on many levels,
ranging from the symbolized form that signi-
fies the program of the building to its structure,
which is extracted from "a random, organic
and homogeneous cluster of foam bubbles.""8

Because this is the National Swimming Center,
the form of this building creates a strong con-

nection between the form and the program:

The bubble concept was not simply ap-

plied as a pattern of circles of different diam-

eters to the surface of a conventional struc-

ture, but became the basis for a radically new

approach integrating aesthetic, environmental

and structural agendas into an "insulated

greenhouse" concept.19

However, to achieve such form, the
extreme engineering that expresses the light-
ness of water bubble yet performs exceptional
strength had to be developed. Arup, a well-
known structural engineering firm, aided the
architects in coming up with structural solu-
tion.



The design for the Water Cube de-

rived from a square base that extruded into an

orthogonal form 177 square meters wide and

31 meter high. Visually suggesting the idea

of water requires a particular characteristic of

cladding material for the envelope of the build-

ing. Hence, the fagade is treated with ETFE

- Ethylene Tetrafluoroethylene - a special kind

of plastic film that allows translucency.20 This

material allows a great deal of durability yet

very lightweight compared to other material

of a similar property. The translucency of the

material allows light to glow from inside, giv-

ing an effect of glowing light blue Water Cube.

This building sits adjacent to the glowing red,
round stadium (by Herzog & de Meuron),
completing the Chinese believe of Yin and

Yang in larger scale - blue water as 'Yin' and

red fire as 'Yang'. 21

Using water as an inspiration to derive

form is not a new idea, but the National Swim-

ming Center by PTW uses the notion of water

in an extraordinary way. It touches on many

levels: urban, architectural and engineering.

This project manifests another way to achieve

great architecture derived from the idea of wa-

ter, but in a very distinct way to those previous

projects. Although water is used in this project

as an idea rather than as an actual object, the

quality of "water" is central to the project we

have seen.

Water as Technology

Imagine a building made of water. It

features liquid curtains for walls - curtains that

not only can be programmed to display images

or messages but can also sense an approach-

ing object and automatically part to let it

through. - Patti Richards, 2007 22

The most unconventional project of all

that incorporates water as the main scheme in

the design has to be the Digital Water Pavilion

designed for the upcoming World Expo 2008

in Zaragoza by Carlo Ratti, head of MIT's

SENSEableCity Laboratory. This project com-

bines water with interactive digital technology

to demonstrate how architecture of digital age

can be responsed to people in a public space.23

Water becomes a medium that is used to com-

municate and interact with the visitors not only

of the pavilion, but also of the surrounding

area.

Sitting at the entrance of the Zaragoza

Expo, the pavilion consists of water walls that

enclose on four sides. These water walls cre-

ated by drops of water that drips from the roofs

and controls by computer-controlled pumps

and valves, which will allows these water walls

to display images, texts and interactive with its

surrounding environment. This system con-

trols droplets of waterfalls in very precise mea-

surements in order to control gaps in the wa-

terfalls and create patterns on water wall. The

idea similar to those of screen pixel, but using

water drops instead of illuminated points. The

faqade of the pavilion will display information

to the visitors of the Expo in texts and graphic

patterns. The pavilion has a sensor system that

would acknowledge any approaches of people

or objects that coming near it. Once the sensor



senses the movement approaching the pavilion,

it will signal the water wall to create an open-

ing automatically, allows people and objects

to move through. This concept resembles the

ideas of conventional automatic, but uses pro-

grammed water as medium. Moreover, these

openings can be inserted at any points of the

water wall, unlike conventional doors that are

fixed in place.

The Digital Water Pavilion is the first

to occupy a method that combines water and

digital technology create architecture. Al-

though there have been attempts to control wa-

ter droplets, this is the first time that this idea

has been introduced on an architectural scale.

This project aims to demonstrate the possibil-

ity of exploring architecture that interacts to

activities of inhabitants. It has always been a

fantasy to have an architecture that is able to

expand and contract when according to user's

needs. This project uses water to demonstrate

this notion since material such as concretes and

bricks are extremely difficult to work with ki-

netically.24 Water offers possibility that other

materials cannot offer.

The way water is being thought of in

this project is very different than in previ-

ous projects. Ratti does not see water as sort

of inspiration or aesthetics, but as a medium

that is used to explore architectural ideas that

emerged from the characteristic of water. The

flexibility and adaptive nature of water is being

explored to create architecture of the digital

age.

Conclusion
Each case study demonstrates ways

water can be employed in contemporary archi-

tecture. Innovative strategies to employ water

efficiently yet articulate sentimental experience

in contemporary architecture requires archi-

tects to hone and enrich their technical and

artistic skills together. However, to attain such

quality is never easy because efficiency often

seems to require trade off between aesthetic

and practicality.

This paper has looked at four different

projects that use water in four distinct ways

in order to understand the advantages and

disadvantages of each approach and to find

ways to implement the advantages into my

future design. I discovered that water could

be perceived as more than just an architectural

object for decoration. It can be interpreted as

material, inspiration, or even as a mechanical

system. By recognizing water in these man-

ners, the opportunity to employ water in more

creative ways will emerge. By examining the

different ways architects have used water, we

can generate architecture that uses water more

beneficially and productively.
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WATER DRIVEN
NEW Orleans City Hall as a Sustainable Civic Center for 21st Century

CHAPTER 3

SUSTAINABILITY RESEARCH: Water Harvesting

Introduction
Water Harvesting is a passive process

to collect and generate water from natural

sources in order to use as potable supply,
domestic water, agriculture and livestock. In

remote areas that do not have access to fresh

water sources like river or pond, harvesting

water from rain, dew and air are commonly

found. This chapter will look at these water-

harvesting methods in order to incorporate as a

water-generating feature in the design of New

Orleans City Hall.

Harvesting from Rain
Rainwater Harvesting is one of the

most common and promising water harvest-

ing process for over 4000 years.' It is the way

to catch the rainwater from a surface such as

roof, land surface or rock catchments before it

runs into the drainage system or soil.2 Rain-

water can be use for potable, agriculture, and

livestock. There are many techniques found

for rainwater harvesting, it can be as simple as

placing a container in the rain, or as complicate

as constructing a basin or swale contour to

intercept the rainfall.3 This depends on quan-

tity of rainwater that needs to be collected and

the durability for live span of the catchments

device.

Currently, many places and cities

around the world require new constructions

to include rainwater collectors. Bermuda and



Above: Image of dew water on

spider web
Below: ViWATA~IR project by Joseph

Cory and Eval Malka

Virgin Island are the notable ones. In urban

context, rainwater harvesting grants numerous

benefits, some examples are providing supple-

ment water for city's requirement, increasing

soil level for greenery, increasing ground water

table through artificial recharge, mitigating

urban flooding and improving the quality of

ground water.4

Statistically, New Orleans has an an-

nual average precipitation of 61.88 inch,5 dis-

tribute evenly throughout the year. This gives

an astonishing edge to rain water harvesting in

the New Orleans Climate.

Harvesting from Dew
Dew Harvesting can be found usually

in deserted areas and developing countries

in hot climate.6 Water is condensed during

nighttime when dew point is about 0 to 6 F

with moderately high humidity atmosphere. 7

However, the technique of dew harvesting

can be seen since ancient times; for example a

crushed pile of stone form artificial hill in the

former USSR where fresh water is found run-

ning under the pile and the dew pond from the

Middle Ages in England.8 These dew catch-

ers were constructed in a very simple manner.

They were mostly large excavated basin in

the dry land, covered with straw and a layer

of clay then compacted with stones. 9 In early

20th century, many scientists tried to dupli-

cate the technique of water condensing of the

ancient times by using massive construction of

rocks or stones. Nonetheless, the results have

never matched those of the predecessors.

In the modern days, the technique of



dew harvesting has evolved from a massive-

ness of stones to a lightweight of membrane.

The study says that an "ideal" condenser must

be light in order to cool quickly during night-

time like grass in the meadow or spider web

on the tree.10 Joseph Cory and Eyal Malka

designed an award winning dew catcher device

called WATAIR in 2006. This project dem-

onstrates the concept of lightweight water

condenser. WATAIR is designed for gathering

water for barren land where water is hard to

find. It is in a shape of inverted pyramidthat

composed with lightweight dew-collecting

panel that imitate the property and form of

spider web. It was tested to capture 48 liter of

water from its 96 square meter of collecting

surface."11

Water condenseds from dew is rela-

tively clean and safe to use as a potable water

for most places.

Harvesting from Air
Harvesting water from air is similar to

harvesting water from dew; rather, it does not

need to be done during nighttime. They both

take form of condensation to condense vapor

in the air to a liquid state, usually happen when

temperature reaches its dew point.12 We often

encounter condensation in building in a form

of dampness between a wall gap and some-

time water drops on the windows. Dampness

created by the high humid air from the internal

space caused by people comes to contact with

a cool surfaced of windows and walls.13 Now-

adays we can find machine that is designed to

condense water for drinking purpose almost

everywhere; ranging from household size to

commercial size. Nonetheless, these machines

need sufficient electricity to operate and pro-

duce an adequate amount of water.

Although there is no rigid innovation

for passive daytime harvesting water from air

using condensation technique, this procedure

- condense air to water - seems to be very

promising as a method for harvesting water.

Conclusion
This chapter has looked at water-

harvesting methods in order to highlighting

the way that water can be found and produces

by natural process. By understanding these

processes and methods, the design of the City

Hall is immensely impacted. However, these

engineering features need to be simplified in

order to apply as essential integrating feature

in the architecture aesthetically, rather than tak-

ing the system and placing onto the building.
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WATER DRIVEN
NEW Orleans City Hall as a Sustainable Civic Center for 21st Century

CHAPTER 4

PROJECT: Design of the NEW Orleans City Hall

Introduction
The City Hall as a civic center for the

21st century has many roles to play beyond a
mere house for the administrative activities of
the city. It is necessary to focus the relationship
between architectural representation and its
city's house of governance. Furthermore, the
new design entails the importance of New Or-
leans's rich tradition of music and art activities.
Thus, City Hall as a Civic Center for the 21st
century has to demonstrate the notion that the
government is friendly, accessible and proac-
tive.

The site is at the corner of Loyola
Avenue and Poydras Street located at the edge
of the business district of New Orleans civic

core. Moreover, it offers a connection to the
two buildings--Duncan Plaza, an unused states
office building and the public library, to which
can be incorporated to the City Hall site. With
these conditions, this project occupies an enor-
mously large ground allowing a great potential
to reshape and redefine the urban form and
public space of its surroundings to create a
stronger sense of urban scale.

This project also expresses a strong
importance of integrating sustainable design to
the architecture. In this case, finding ways to
incorporate water in the most efficient way is
the main focus.

Thus, the goals that the new design of
the New Orleans City Hall aims to accomplish



Parking Lot
Current City Hall building

are as follows:

1. To create a public space that is truly acti-
vated as a strong public plaza;

2. To enhance the densification of the site and
its surroundings;

3. To establish a linkage between the civic
core of the city and its periphery area (the
"Superdome");

4. To redefine the role and importance of the
City Hall to the city; and

5. To redesign the City Hall in the sustainable
manner.

The design is executed in 3 scales:
urban, architectural and details.

Left: Diagram illustrating the path of pedestrian move-
ment as the current city hall still exist

Right: Diagram showing the pedestrian movement if the
current city hall is demolished in order to activate and
open up the site to let the pedestrian through

Urban Scale
In this scale, the urban strategy is ana-

lyzed in order to understand the relationship
between the city and the site. Thus, the site
plan is emerged by this procedure.

* Urban Strategy
There are many parking lots around

the City Hall site that is fully packed when
there is an event heldg at the Superdome. On
the contraty, other than those event periods,
the parking lots are normally vacant. The site
locates at the edge of the civic core of the city,
separating the Superdome from the core. The
influx of people moves through this area to

1
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go to the Superdome. However, the site of

the City Hall has never been activated by this

cause. According to this fact, by activating the

City Hall site, the path of people movement

has to be redirected to move through the site.

By allowing and redirecting people to naturally

move through the site, the edge of the city and

the civic core that has been separated will get

reconnected again.

There are main reasons why people

are not using the City Hall site as a passing

path from the city to the Superdome. First,

people cannot walk through the site due to the

enclosed fences that has been used to keep out

the homeless from Duncan Plaza. Duncan

Plaza is currently prohibited from any kind

of trespassing. Second, the construction and

the orientation of the current City Hall build-

ing create a condition like a "wall-effect"

to the site. Currently, the building gives the

impression of "the end of the path" and being

the "destination" to the people in operating

hours. On the other hand, it leaves nothing to

the people when it closes; nobody wants to go

there since it is not their destination anymore.

Hence, the site is empty outside the business

hours.

Therefore, in order to activate the site,
a few adjustments need to be made. First, the

site needs to be joined by eliminating the street

cut between City Hall and Duncan Plaza and

then merge them together into a single site. By

doing this, the fluidity of the ground is cre-

ated. Second, the existing City Hall needs to
be demolished because it blocks the direction

of pedestrian flow and the building also fails to

function as a civic center for 21st century.

Now that the site is a one large con-

tinuous ground, the direction of the pedestrian

movement needs to be reinforced from the

northeast corner to the southwest comer of the

site. This "diagonal path" is important because

it creates a direct connection between the city

core - downtown area, and the French quar-

ter- on the northeast to the Superdome that is

located on the south west side of the site. This

passage way will allow the pedestrian move-

ment to move directly from the city core to the

Superdome without having to walk around the

corner of Loyola and Poydras. This way the

site is opened up to an influx of people through

the site, of which will allow the site to be acti-

vated by people and their activities.

Site Strategy
Following the result of urban analy-

sis, the site plan emerged. The passage way

divides the site into 2 parts. One is the north

corner section and the other is the south corner

section that is by the intersection of Loyola

Avenue and Poydras Street.

The south part of the site is more suit-

able to be left opened as a plaza for the new

City Hall design. This is because it gives the

City Hall plaza a strong setting for an urban

space that connects with the open lots around

the site. The city open spaces can flawlessly

flow into the City Hall Plaza. The pedestrian

arrives automatically to the plaza. Therefore,

the north side of the site is used for the con-

struction of the new City Hall building. Plac-

ing the building on this side, the north side,
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imposes the pedestrian to view the new City

Hall building while walking through the site.

Although the construction will be

placed on the north side of the site, "soft

edges" created by open space needs to be place

along the street side to create a soft arrival of

the visitor to the building. This allows 10 - 12

meter set back of the building from the street.

"Soft edges" help creating the sense of invit-

ing to the building rather than having the edge

of the building right up to street. This allows

visitors to ease into the property without giv-

ing the sense of intrusion that can be resulted

in the feeling of uninvited. "Soft edges" also

need to be applied to all the corners and edges

that have streets running into them in order to

help giving the sense of welcoming and soften

up the experience of arriving at the City Hall.
Above: Plan od New COrleas, LA
Below: Initial Sketch
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Above: Original organization
Below: Propose organization

Architectural Scale
In this scale, the design has touched on

the form and the organization of the City Hall

building. The form and the organization are

responded to the notion of delivering a civic

center for New Orleans of the 21st century.

* Form
The general form of this building is a

cube sitting on the bed of water; signifying the

idea of "monumentality" and a purest object

being displayed and celebrated. The cube has

a geometry that represents simplicity, pureness,

and uncorrupted form, and yet denotes the

strength and solidity of the city's governance.

The footprint of the building is derived

from the grid pattern of New Orleans city

block. The dimension of the footprint is 70

meter by 70 meter (230 ft x 230 ft) forming

a perfect square base. This building has the

height of 35 meter (115 ft), which is half of

its length. In spite of this, the reflection of the

building on the water surface will add another

35 meter to the building height and complete

the perfect geometry of the cube.

The bed of water is merely for sen-

timental and aesthetic purpose. It helps cel-

ebrating the building by creating a distance

of viewing the building for visitors. With the

boundary of water around, the City Hall is

perceived as a precious and untouchable object

on a display.

* Organization
The City Hall as a civic center of the

21st century, the organizational idea expresses

and enhances friendliness, invitation and ac-

cessibility.

Current City Hall building is a 10-

storey building that has one single entrance

and one single core where each department

staggered on top of each other. This form of

organization does not deliver a sense of invita-



tion and easy accessibility. The organization

forces the visitors first to come through this

one entrance and to the one core in order to

later disperse to their destination. It takes a

lot of times and processes before arriving the

destination, which makes the experience to the

City Hall less pleasant than it should be.

Here, to indicate the notion of acces-

sibility and welcoming, schematically, the pro-

gram can be organized in the horizontal man-

ner rather than staggering vertically. This way

all the designated departments will have their

departments touching to the ground and creat-

ing their own direct entrance to the department.

By having the City Hall organizes its program

this way, the visitors will be able to shorten

and save their time of visit. Moreover, they

can have a direct access to their destinations.

The accessibility to the "city" is enhanced and

more welcoming to the citizens.

Thus, in the design of the new City

Hall building, the building is organized with 4

cores. Each core is dedicated to specific desti-

nation in order to allow multiple access point

to the building. The building does not have

"a door" or "a main entrance" to indicate the

threshold between the interior and the exterior

of the building, but the threshold is expanded

from the moment the visitor arriving at the

City Hall area to the moment the visitor enter-

ing the core.

The first core is mainly used for the

archive, and also able to access to the office

spaces above. This core is located at the north

side of the building, as the archive area has to

be a well-protected area from the intense sun-

light. The visitors coming to archive can take

the elevator in this core and access directly to

the archive area.

The second core is dedicated to the

more public programs. This core locates at

the west side of the building next to a large

stairs. The elevator in this core take the visitor

up only to the 3rd level, but the visitors can

take stairs up to the sky garden located at the

5th floor. This core takes the visitors up to the

outdoor sky lobby on the 3rd floor, to which

2 amphitheatres are located at this level. The

visitors also have an access to the Assembly

Chamber from this core. The planning bureau

situates on the second level of this core, the

visitors can take the large stairs directly up to

the office or the elevator if preferred.

Located on the east side of the City

Hall, the third core is merely for the Mayor

and the council officers. This core is directly

linked with the Mayor's office and the council

offices above, yet accessible to the administra-

tion offices that locate on the same level. The

Mayor's office locates on the top level at the

southeast corner of the building. This gives the

view of the City Hall Plaza below and yet en-

hances the sense of power over his city. This

core also allows the Mayor and the council

officers to have a direct access to the Assembly

Chamber on the 4th floor, which increases the

sense of security and confidentiality of their

appearances. The visitors who come to meet

with the officers and the Mayor can take this

core directly. The security table is located on

the ground level of this core in order to provide

security check for the visitors.
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35 m. (11.5 ft.)

harvesting method - rain, dew and air.

The last core locates on the south side
of the building given to the administrative of-
fice and smaller offices. This core is mainly
for the staffs of the City Hall as it takes them
directly to their offices.

There are 3 buildings set separated
from the main City Hall building. These build-
ings are the extension of the administrative
offices, the auditorium and the exhibition hall.
These three buildings provide a backdrop to
the City Hall building in order to separate the
visual connection between the City Hall build-
ing and its neighbor buildings. The administra-
tion office is the largest building among these
three. In this building, the cashier counters for
fine paying and the caf6 can be found. Fur-
thermore, there is stairs leading to the parking
garage underground. The auditorium is on the

water goes directly to the
underground storage

west side framing the entrance and mini plaza
of the City Hall building. The roof of this
auditorium functions as a performance stage
for the amphitheatre on the sky lobby. The
auditorium and the roof-top performance stage
emphasizes the strong tradition of New Or-
leans musical root as open for local performers
to perform at any time. The exhibition hall
locates at the northeast side of the City Hall
building. It is a large multi purpose space that
use to hold events and exhibitions for the city.

The underground space is primarily set
for commercial purpose. There are multiple
entrances to the underground level, but the
main entrance can be found at the southeast of
the City Hall Plaza, next to the intersection of
Loyola Avenue and Poydras Street.

In short, the organization of this build-
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Light weight dew-collecting pan-
el (spider web like membrain)

2 layers of glass
rain / air collector
(embedded PV panel, providing
shade)

Rain collecting

Structure

Draining pipe

ing distinguishes each component of the City

Hall and creates a direct access point to those

components. It allows the visiting experience

to the City Hall faster and more convenient for

the visitors and helps the staffs to move in the

building in the more organized fashion. The

insertion of the sky lobby and the sky garden

emphasize the idea of public integration to the

building as a city's civic center, rather than

having the building merely to the Mayors and

staffs.

Dew collecting

Air collecting

Detail Scale
This scale, the design touches on the

aspect of sustainable technology occupied by
the building, which is the water system of the

building. The skin design is also included in
this section.

* Water Harvesting System
This building is equipped with water

harvesting device that allows the building to

collect water from sources like rain, dew and

air in order to use and preserve. This harvest-

ing device has the inverted pyramid form,

made out of glass, which the tip of the pyramid

I i /
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Above: Water system diagram

sits on the top of the column that extended

beyond the building height. Each pyramid

has a square base with the length of 35 meter

(115 foot) on its side, a total of 13,255 square

foot of catchment area. There are total of 20 of

these devices connected to each other forming

a gigantic roof over the City Hall. This roof

covers only the north side of the site allowing

the diagonal walkway and the City Hall Plaza

to expose to the sky.

The catchment surfaces compose of a

layer of lightweight dew-collecting panel (a

spider web like material) and 2 layers of glass

for rain and air collecting that embedded with

PV screen in order to partly collect sun light

and provide shade to the building at the same

time.

The dew-collector is taken from the

WATAIR project done by Joseph Cory and

Eyal Malka. WATAIR is able to collect 48

liters (12.6 Gallon) by the 96 square meter

(1000 sq ft) surface area of dew collector in the

remote area.1 The climate of New Orleans is

great for dew collecting as stated in the re-

search of A2HW website, a retailing company

for the XDOBS night radiant condensation

system.2 This system states that it can collect

approximately 3-4 gallon per 100 square foot

area in an acceptable condition.3 According to

A2HW report, New Orleans is considering to

be in an acceptable area for this type of har-

vesting. As a matter of fact, there is no exact

amount of water collected per surface area in

the climate of New Orleans stated in any of

these systems. The amount of water collected

in the New Orleans City Hall will be an esti-

-~ I_ a: 3~



matation of the average amount of water col-

lected by these 2 systems; the WATAIR and the

XDOBS. Therefore, the estimate amount for

dew-collector in the climate of New Orleans is

approximately at least 23.5 gallons per 1,000

square foot of catching area. In the design of

New Orleans City Hall, the total surface area

for dew collecting is 264,500 square foot,
which gives about 6,216 gallon of water per

day.

The amount of water harvesting collect-

ed by rain is simpler to calculate as this type

of water harvesting can be found commonly.

The annual average of rainfall in New Orleans

is 61.88 inch and distribute evenly through

out the year.4 In New Orleans the amount of

rain can collect annually per 1,000 square foot

of interception area is approximately 41,340

gallon.5 According to this data, the amount

of water collected by rain is approximately 11

million gallon of water per year.

The amount of water collected from

daytime condensation by air is still unknown.

As a result, it will not be included into the

water-harvested measurement. However, this

portion of water gained must not be ignored

once the calculation method can be found.

Once water is being harvested, it goes

directly to the water storage underground.

5,000 gallon of water or more will be taken

to use in the building as potable and domestic

water everyday. This amount of water is cal-

culated from the average daily water used by

American, which is around 100 gallon per per-

son for domestic used. Two-third of this total is

used for showering and toilet.6 Furthermore,

approximately 8-10% of daily water used is by

toilet, as on average, people use toilet about

5 times per day and take about 1.6 gallon per

flush.' In office building water is being used

mostly in the restroom. Hence, the water used

in typical office building can be assumed to be

around 10% of average water used per person

that is around 10 gallon per person per day

from toilet and faucets used. Therefore, if the

City Hall has the around 500 staffs working

everyday, the water consumption is approxi-

mately 5,000 gallon per day.

In fact, the water collected by dew har-

vesting system alone is sufficient to supply for

daily water use. After the water is taken up to

use in the building the remaining will be pre-

served. On average, 9:1 ratio for operate and

preserve respectively. Beside domestic used,

the water is also employed by HVAC system,
however HVAC works as a closed system that

does not require fresh water on daily basis.

For this reason, the water used in HVAC is not

critical to the amount of water collected by

harvesting system.

Around 1,000 gallon of water harvested

from dew will be preserved everyday. This

is a significant amount as it accumulates for

one year. This amount of water is sufficient as

potable water for 24,000 people that would last

for one month, which comes from dew harvest-

ing alone. Together with water collected from

rain the City Hall can preserve approximately

12 million gallon of water annually. With this

amount, over 70,000 people can have supply

of drinking water for a year. With this system

of water harvesting, the City Hall will be able



L.eft: Shading diagram
Right: Skin concept

to have running water during difficult time

and will be able to help its unfortunate citizens

without difficulty.

In addition, the water collected by har-

vesting systems is not associated with the wa-

ter sitting in the pond around the building. The

water in the pond is only for aesthetic and sen-

timental purpose, unlike those from harvested.

Thus, they are working separately. This is

because the water in the pond is exposed to the

environment outside at all time, therefore in or-

der to prevent the majority of preserved water

from contaminating in the event of flood, these

system ought to be occupied distinctively.

* Skin System
A large shaded roof prevents the City

Hall from the intense sunlight of a hot cli-

mate. For this reason, the skin system does

not require much performance and protection

in keeping the City Hall cool and ventilated.

Therefore, there are 2 types of enclosures

in this building. First, there are the operable

windows that enclose locally through out the

building. Second, there is the louver system

that wraps around the building.

The operable windows are placed

through out the building as a part a curtain wall

system. This system helps the building to be

able to adjust temperature locally and allows

natural ventilation to enter the building when

needed.

The louver skin that wraps the entire

building is merely for aesthetic purpose ex-

cept those on the south fagade where the sun

hit the building directly. They can be opened

and closed. However, they are mainly dealing

with the issue of visibility. This louver once

opened, it allows the direct visibility from both

inside out and outside in. It forms canopies



Above: Facade elevations, when open and close

Below: Physical mnodel for facade study

over the space to prevent sunlight to enter the

building directly. These canopies benefit the

most from the sun protection on the south side

of the building, where part of the fagade is ex-

posed to the direct sunlight, otherwise merely

dealing with visibility purpose. Hence, these

louver skins once closed, they reduce some

amount of direct sunlight entering the build-

ing but not by much. Nonetheless, they create

a partial visual barrier between the interior

spaces and the exterior.

This louver skin is important to the aes-

thetic purpose of the City Hall. When they are

opened, they indicate that the building is in the

operating mode. The building is perceived as

a lively, energetic and vibrant civic center that

welcoming all visitors. As the overall form of

the building is intended to be a cube, but the

floor plates are fractured into pieces, the form

of a cube can hardly be understood. This lou-



ver skin helps the City Hall to retain the per-

fect geometry of a cube. Once they are closed,

they help complete the cubic form of the City

Hall-- signify the representation of strength,

solidity and dignity of the city's governance.

Design Conclusion
In short, the design of the City Hall

of New Orleans is done in 3 scales: urban,

architectural and detail in order to emphasize

the relationship between architecture and the

city's house of governance and representation.

Through the planning, form and organization,

the new City Hall as a Civic Center for the 21st

century demonstrates the notion that govern-

ment is friendly, accessible and attractive. The

new design for New Orleans City Hall has

exhibited a new quality for the building of its

kind.

The design also expresses a strong

importance of integrating sustainable design

to the architecture where incorporating water

in the most efficient way is the main focus. It

is important that the City Hall takes leading

step toward sustainable design to become a

role model for up and coming project. More

importantly, the design of the water system in

this project indicate that the City Hall as the

home of city's governance is prepared to reach

out for its citizens in difficult time.

Notes

[1] Evelyn Lee, "WATAIR: Turning Air into Wa-
ter", Inhabitat, April 16, 2007., http://www.inhabi-

tat.com/2007/04/16/watair-turning-air-into-water/

(accessed April 20, 2008)
[2] Basic Introduction Night Distillation Sys-
tem, A2WH Night Radiant IR Long Wave Con-
denser. XDOBS.com LLC
[3] Ibid.

[4] http://www.met.utah.edu/jhorel/html/wx/cli-

mate/normrain.html (accessed May 10,2008)

[5] "A Source Book for Green and Sustainable

Building", Harvested Rainwater Guideline, http://

www.greenbuilder.com/sourcebook/Rainwater-

Guidel .html#capacity (accessed May 10, 2008)

[6] River and Water Facts, http://www.rivers.gov/

waterfacts.html, (accessed May 10, 2008)
[7] "Conducting a Household Water Audit", Mary-

land Department of Environment, Water Supply

Program, Maryland.
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NEW Orleans City Hall as a Sustainable Civic Center for 21st Century

CHAPTER 5

CONCLUSION

In conclusion, this project demonstrates

a way that the City Hall as a civic center for

the 21st century can be rethink. As mentioned

in the last chapter, the City Hall must take role

beyond the home of the city's administrative

activities. Therefore, its architecture requires

to reflect this matter. The architecture of the

NEW Orleans City Hall emphasizes the role of

the government as a "friend"; that is friendly,

easily reached, inviting and welcoming. More-

over, in difficulties, it can be a "guardian" that

can help, protect and provide to its citizens.

The design is clearly manifested these roles

of "friend" and "guardian" through all aspects

ranging from: the planning of the site, the

organization of the building, the symbolic form

the architecture and the sustainable technology

embedded in the building.

This thesis highlights ways to integrate

and employ water in architecture in the most

desirable and efficient fashion in order to take

lead that aims to combine a sustainable tech-

nology blending in with the symbol of govern-

ment in a building. Water has always been

the most critical issue in New Orleans during

its disaster time, and yet always been the least

mentioned issue as well. The new City Hall

addresses this problem and provides solution

through the design of the encapsulated water-

harvesting feature. Thus, with this intention,

a new City Hall spirit is encapsulated in the

government building to embark a new role of a



civic center for the 21st century.

This project is an integration of a

parallel process between architecture and

technology. The most challenging aspect lies

in the process of incorporating the engineer-

ing features of the project - water-harvesting

devices - into the City Hall without disturbing

the spatial quality of architecture. Although in

many project, the engineering features is often

placed in such a way that they appear invisible,
this project, instead, see the necessity to high-

light their existence and appearance as well as

celebrating as part of the architecture. With

their bold and strong appearances, the harvest-

ing devices become a dominant structure for

shading and roofing, yet framing the public

plaza in a subtle delicate manner.

However, by integrating the sustainable

technology into the NEW Orleans City Hall

alone is not competence to achieve the civic

center for the 21st century. In fact it is all the

combination of social, urban, architectural and

technology aspect that help this building to

function beyond merely the house of admin-

istration of the city. If the City Hall is indeed

the place for the city to meet its citizens as well

as the place where the citizens access the city

rather than merely an office for the city's offi-

cers. The civic pride and the cultural significant

of the city of New Orleans will be strengthen,
enriched and forwarded imminently.
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APPENDIX [IV] Elevations

Above: South facade when open

/

Below: South facade when close
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