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Abstract 

This project is a multi-use retail facility for the historic 

downtown area of San Angelo Texas, utilizing the theory of 

sustainability. The site is adjacent to the historic Concho 

Avenue, the Concho River, the San Angelo Museum of 

Fine Arts, the Bill Ayler Sr. Memorial River Stage, and is in 

close proximity to Fort Concho, the Paseo de Santa 

Angela, and the historic Santa Fe depot. The famed 

Celebration Bridge also connects to the site. Locally it 

must become a symbol of a revitalized downtown retail economy, and a symbol of the rich heritage and culture of the 

downtown area. Regionally, it must be progressive, incorporating the newest aspects of structural and aesthetic design, 

while utilizing the theory of sustainability. The building should not only prove to be a sound investment in the given 

context, but should also be innovative and give the city of San Angelo an architecture for the new millennium. The 

building should not only be successful in its own right, but also bring a revitalizing retail and dining atmosphere to the 

area. 







History of San Angelo 

With the end of America's Civil War, thousands of settlers began moving west in search of their fortunes. Realizing its 

need to protect these citizens from roving bands of Indians, the government established forts on the frontier. One such 

placement, Fort Concho, was made in 1867 at the confluence 

of three rivers in West Central Texas. The fort at different 

times was home to mounted cavalry, infantry, and the famous 

Black infantry whose members were respectfully called 

"Buffalo Soldiers" by the Indians. Almost as soon as the first 

units arrived at Fort Concho, a small and somewhat lawless 

village by the name of Santa Angela came to life just across 

the river. As the village grew into a community, it became a 

trade center for the many farmers and ranchers who had settled in the area. 

By 1889, the Indians had moved westward and the soldiers followed, abandoning 

Fort Concho. However, with the economic base of agriculture and trade, the 

community later renamed "San Angelo" continued to grow as it moved into the 

20th Century. Weather and climate also played an important role in San Angelo's 



early development. When tuberculosis became widespread in the first half of this century, patients from all over the nation 

were sent to a treatment center near San Angelo. Our dry climate proved to be an effective healing factor, and the 

medical center reputation and the services we now enjoy can be attributed to this role 

played in the early 1900's. 

The military returned to San Angelo during World War II, when an Army Air Corps training 

base was established in the city. While flight training is no longer provided, Goodfellow Air 

Force Base still provides military intelligence training and a fire fighting school for the Air 

Force, Army, Navy, and Marines. The discovery of oil and gas, the influx of light 

manufacturing, the initial development of a communications center, the establishment and 

growth of Angelo State University, and the growth of the medical community provided 

diversification to a growing community. Today, this city of 93,000 is the trade and services 

hub of a 13 county area, supported by agriculture, manufacturing, education, business services, military, tourism, and 

retirement. 

San Angelo information was taken from the San Angelo Chamber of Commerce and http://www.sanangelo-tx.com. 









Site Significance 

The specific site, which lies along the Concho River in the heart of Downtown San Angelo, has many significant values 

and relationships to its surroundings. The site itself was previously the home of Neff's Amusement Park, which 

entertained generations of San Angelo residents. The site 

does not have any buildings of true significance left standing, 

only slabs where rides were anchored and the shells of 

concession stands. There was, however, a miniature train 

that encircled the entire site, which remains, and could prove 

to spark a unique design response. The site itself possesses 

three distinct water features, which are currently running, and 

well maintained, which will add a very positive atmosphere to 

the proposed design. The most dominant of these three water features is a waterfall, which cuts the site directly in half 

and empties into the Concho River. The site is sandwiched by two very historical bridges. The Oakes Street bridge to the 

East, and Chadbourne street bridge to the West. Directly to the West of the Chadbourne street bridge lies a miniature golf 

course, providing family entertainment to the area. To the North of the site lies historic Concho Avenue. Concho Avenue 

was the first street in Santa Angela, and is home to many antique malls, designer fashion stores, a saddle maker, cafes, 

tearooms, and Miss Hattie's (a famous Bordello Museum). The link to this historic heart of downtown will provide a boost 



to the economy of the entire downtown area. Directly across the river, to the South of the site, lie some of the most 

significant community facilities in the entire town. The Bill Aylor Sr. Memorial River Stage stands directly across the river 

from the site. The River Stage is the home to a broad spectrum of events, concerts, plays, and the annual Forth of July 

Symphony and Fireworks extravaganza. The brand new San Angelo 

Museum of Fine Arts also lies directly across the river from the site. This 

new museum designed by Doug Moss of Hardy Holzman and Pfieffer and 

Associates, set a new standard of architecture and a renewed sense of 

pride for the entire community. The museum is a 5.5 million-dollar facility 

that is a cooperative project between the San Angelo Museum of Fine Arts 

and Angelo State University. Linking the site to this museum and the River Stage is the famed "Celebration Bridge~;, 

providing pedestrian access mixed with a variety of other activities on the bridge itself. Many people enjoy fishing, playing 

chess, checkers, tic tac toe, and many other games on the permanent game boards along the bridge. Celebration Bridge 

is also the home of the "Pearl of the Conchas", the prize winning sculpture of a mermaid by the late Jane Charless Beck. 

The sculpture depicts a mermaid with an outstretched hand holding a famed Concho Pearl. A symbol of the gem found 

only in the waters of the Concho Rivers around San Angelo and the surrounding~ areas. Linked to the San Angelo 

Museum of Fine Arts, and in turn linked to the site visually, is the El Paseo de Santa Angela, a heritage trail linking the 

past and the future of San Angelo by using activity areas to bring history and cultural heritage to life,. This paseo helps 



link two other major historical places to the site. The Orient-Santa Fe Depot to the south of the site, is a recently restored 

building, which houses the Railway Museum of San Angelo. The other major historical place is the Fort Concho National 

Historic Landmark. Located within walking distance to the site, this fort was the catalyst that created the entire city of San 

Angelo. Fort Concho is a major tourist attraction for the city, and a link to such an attraction could prove positive for the 

entire economy of the downtown area. 



RIUDAT Analysis of San Angelo 

The following is a copy of the Regional/Urban Design Assistance Team Program's study of the city of San Angelo. This 

document was taken from the following web address: http://www.e-architect.com/media/arcinamr/sananglo.asp. 

San Angelo, Texas: Turnaround Civic 

Enthusiasm, Determination Key to Success 

by Eric Adams - Assistant Editor, AlA 

Contacts: Phil Simon (202) 626-7 463 

Katherine McQuay (202) 626-7 467 

Last December 1, the residents of San Angelo, Tex., turned out in force to kick off the city's first annual Concho Christmas 

Celebration. The season-long festival included an expansive display of shimmering red, gold, and purple lights and its 

evening launch was filled with great music and food in the city's new centerpiece, a business plaza and pedestrian mall 

called El Paseo de Santa Angela. The setting is key because this party was as much a celebration of urban rebirth as it 

was of holiday cheer: San Angelo has been the site of what is considered to be the most successful RIUDAT ever and the 

Concho Christmas Celebration was organized by the RIUDAT steering committee to commemorate the completion of 



Phase II of the project, which included El Paseo. Indeed, much has been accomplished in the short time since the 

RIUDAT visited this historic, but once-deteriorating city of 83,000 in February 1992. Projects that resulted directly from the 

RIUDAT recommendations include Celebration Bridge--a pedestrian walkway that spans the river and links the city 

together--a visitors center at historic Fort Concho; a renovation of the old Santa Fe depot; the restoration of the once

vacant Cactus Hotel; and many other civic improvements, new developments, and restorations. 

Architects who participated in the RIUDAT say they were stunned by the way the city rallied to support the project. "I think 

it was public input that kept this one going so long," says RIUDAT Cochair Henry Schmidt, AlA, of San Angelo, who first 

invited the RJUDAT to look at their city. "The way the team made the public a part of the process helped, because I don't 

think the city would have done it all by itself." 

Team leader Frank Gray, AlA, of Lakewood Economic Development, Lakewood, Colo., says that the RIUDAT's arrival 

was a wake-up call for the city council. "One thing we pointed out was that not much was getting done due to a lack of 

commitment from the city management. When we got a standing ovation from 250 people to that effect, I think they got 

the message," Gray says. "But rather than pouting about it, they really did change and they became the strongest 

advocates for making sure this happened." 

A Lot Needed 

And according to Chamber of Commerce Chairman Lee Pfluger, who chaired the RIUDAT committee, a lot needed to 

happen. The city center, he says, had become barre~, largely vacant, and was losing much of its culture and historic 



value. "We noticed as we were introducing companies to San Angelo that we experienced a lot of negative vibrations from 

the fact that it didn't look like the city had a lot of heart to it," he says. 

When the RIUDAT came, the team sensed the need to bring the ethnic communities (equal parts African-American, 

Hispanic, and white) together and link the city both historically and spiritually. That would be accomplished by the 

pedestrian bridge over the river, which would join the north and south parts of town, and the renovations of the historic 

structures in the city, most importantly Fort Concho. 

"When we had the community meetings, everyone was saying the same thing: We gotta save the fort, it's our heritage," 

Pfluger says. "The Hispanic community exists here because they built it; the black community because their Buffalo 

Soldiers manned it and protected the town, and the white community originated here because they worked it also." 

Hundreds of people attended the meetings surrounding the RIUDAT and all interests were represented. This, Pfluger 

says, created the most comprehensive and workable plan possible. 

A Lot Done 

The city came up with an initial $2.7 million to carry it out, and that was eventually leveraged to more than $1 0 million and 

further supplemented with private investments. With that money, San Angelo completed all five of the elements included 

in the R/UDAT plan. The city is delighted with the results, and not just because property values have gone up 30 percent 

in three years. "The Celebration Bridge and the nearby park, which used to be nothing but dirt, now have people all hours 

of the day," Pfluger marvels. "It's a great place to be.:' 



More investment has also come to the city--vacancy is down to almost nothing as businesses have relocated or set up 

downtown. Mario Alaniz, AlA, of the young firm Mclaughlin Alaniz Torres Architects, participated on behalf of the Hispanic 

community and came away with two major commissions early in the project, including the pedestrian mall connected to 

Celebration Bridge and the mercado community center. He says that the new, permanent mercado project he's working 

on signals the city's enthusiasm in this respect. "The developer said he'll build it as soon as we fill it up with tenants," 

Alaniz says. "Well, we already have 14 spots taken and we haven't even done any advertising." 

Like everyone else in the city, he is excited about what is in progress in San Angelo. He's working on a permanent 

farmers market and is anxious to see how the new $5.5 million fine arts museum will turn out in a few years. "This is 

actually a very conservative town," he says. "So the enormous amount of community support we got really floored us." 



Contextual Issues 

Goal: To create a connection between Concho Avenue and the Concho River areas. 

Performance Requirement: By giving River Center a presence on Concho Avenue, patrons can enter the facilities from 
every direction providing a connection between downtown and the Concho River. By giving pedestrian access to the 
Oakes Street and Chadbourne Street bridges, access will gained to Concho Avenue from the site. A direct access 
through the middle of the site will also serve as a direct connection between the downtown area, and the Concho River 

\ 
area. 

Concept Diagram: 
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Goal: To preserve the historical significance of the site and promote the architecture revitalization movement of 
downtown. 

Performance Requirement: The site was home to Neff's Amusement Park, which entertained many generations of San 
Angelo residents. The site now consists of the existing miniature train tracks from the amusement park. Through the use 
of these existing tracks in a design response, the atmosphere and nostalgic feelings of the site can be preserved. The 
existing tracks can define where the parking will go, and provide a shuttle between parking and the facility. The site is 
also a focus of an intense RIUDAT study. By applying RIUDAT guidelines and suggestions, the entire downtown area will 
successfully be revitalized. 
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Definitions of Sustainability 

• " ... is development which meets the needs of the present without compromising the ability of future generation to 

meet their own needs." World Commission on Environment and Development, Our Common Future, pp. 4, Oxford 

University Press, New York, 1987. 

• " ... requires meeting the basic needs of all people and extending opportunities for economic and social 

advancement. Finally, the term also implies the capacity of development projects to endure organizationally and 

financially. A development initiative is considered sustainable if, in addition to protecting the environment and 

creating opportunity, it is able to carry out activities and generate its own financial resources after donor 

contributions have run out." Bread for the World, Background Paper No. 129, Washington, DC, March 1993. 

• "[improves] ... the quality of human life while living within the carrying capacity of supporting ecosystems." 

International Union for the Conservation of Nature and Natural Resources (IUCN), World Conservation Union, 

United Nation Environment Programme (UNEP), and World Wide Fund for Nature (WWF), Caring for the Earth, pp. 

10, IUCN/UNEPIWWF, Gland, Switzerland, 1991. 

• "[uses] ... natural renewable resources in a manner that does not eliminate or degrade them or otherwise dimish 

their renewable usefulness for future generations while maintaining effectively col')stant or non-declining stocks of 

natural resources such as soil, groundwater, and biomass." World Resources Institute, Dimensions of sustainable 



development, World Resources 1992-93: A Guide to the Global Environment, pp. 2, Oxford University Press, New 

York, 1992. 

• "[maximizes] ... the net benefits of economic development, subject to maintaining the services and quality of 

natural resources." R. Goodland and G. Ledec, Neoclassical economics and principles of sustainable development, 

· Ecological Modeling 38 (1987): 36. 

• "[is based on the premise that] ... current decisions should not impair the prospects for maintaining or improving 

future living standards_ ... This implies that our economic systems should be managed so that we live off the 

dividend of our resources, maintaining and improving the asset base." R. Repetto, World Enough and Time, pp. 15-

16, Yale University Press, New Haven, CT, 1986. 

• " ... is taken to mean a positive rate of change in the quality of life of people, based on a ~ystem that permits this 

positive rate of change to be maintained indefinitely." L. M. Eisgruber, Sustainable development, ethics, and the 

Endangered Species Act, Choices, Third Quarter 1993, pp. 4-8. 

• " ... is development without growth --- a physically steady-state economy that may continue to develop greater 

capacity to satisfy human wants by increasing the efficiency of resource use, but not by increasing resource 

throughput." H. E. Daly, Steady state economics: concepts, questions, and politics, Ecological Economics 6 (1992): 

333-338. 



• " .. . is the search and the carrying out of rational strategies that allow society to manage, in equilibrium and 

perpetuity, its interaction with the natural system (biotic/abiotic) such that society, as a whole, benefits and the 

natural system keeps a level that permits its recuperation." E. Gutierrez-Espeleta, lndicadores de sostenibilidad: 

instrumentos para Ia evaluacion de las politicas nacionales", unpublished paper presented at 50th Anniversity 

Conference of the Economic Sciences Faculty sponsored by the University of Costa Rica, San Jose, Costa Rica, 

Nov. 19, 1993. 



Sustainable Architecture Concepts 

Five Principles of Sustainable Architecture: 

Healthful Interior Environment: The interior atmosphere must be kept free of toxins and gasses emitted from any 

building materials and building systems. The interior atmosphere must also be maintained through the use of filtration 

and plants. Ventilation is key to promoting a healthy and positive environment to the tenants. 

Energy Efficiency: Another fundamental principle of sustainable architecture is the building's ability to use a minimum of 

natural resources and energy. The building's cooling, heating, and lighting systems must all employ materials, methods, 

and products to ensure that a minimum amount of energy is consumed. The river must also be employed in the heating 

and cooling systems. 

Ecologically Benign Materials: The building should be constructed out of materials that do not promote the destruction 

of the global environment. Local materials are to be chosen rather than exotic materials, which create pollution and waste 

in the shipping of such materials. Woods must be chosen which do not employ destructive forestry practices. Other 

materials are also chosen based on their toxic waste out put of production. The West Texas area supplies a broad range 

of materials to choose from. Hirschfeld Steel Co. Inc., located in San Angelo, can provide steel with minimal waste in 

shipping. Limestone is indigenous to the area, and is quarried throughout West Texas, creating minimal waste in 



shipping. San Angelo is also home to a wide variety of glass suppliers, Acme Brick Inc., many lumberyards, and an 

abundance of mesquite wood. Removing mesquite from the area actually improves the environment, due to mesquite's 

overgrown abundance. San Angelo and the surrounding areas of West Texas provide a wide range of materials, 

providing the possibility for sustainable construction. 

· Environmental Form: The design, form, and plan of the building must relate to the site, climatic conditions, and region in 

which it is built. The building should promote further ecological growth of the site rather than a destruction of the existing 

natural elements. Recycling and energy efficiency should make their way into the design, as well as a relationship 

between the building's tenants and the surrounding nature. The surrounding areas of the site are home to many mature 

trees, which not only serve aesthetic purposes, but also shade and ventilate the building. The existing miniature train 

tracks must be preserved, and the river must be expressed both through design and mechanics of the heating and cooling 

systems. 

Good Design: The design itself must be efficient in all aspects proving to be a sound investment. It must prove to be 

innovative and good example of successful design concepts. The building materials chosen should be expressed 

architecturally, as well as the entire atmosphere of the site. 



How Do Green Buildings Pay 

To counteract the higher construction costs of sustainable design, the positive effects and advantages must be very 

convincing. The are many of these advantages. Most green buildings pay for the extra construction costs through 

reduced running costs in the first eight to ten years. The building sustains itself through reduced heating, lighting, or 

ventilation bills, as well as increased productivity as a result of higher comfort levels. For green buildings to be feasible for 

private developers and clients, there must be maximum benefit with minimum financial exposure. The main benefits of 

green design for the developer are financial. Over a long-term view, the running costs will pay several times over for the 

greater initial investment. Another advantage to the use of green design, is the healthy effects of the material usage, and 

design. Green buildings, which use more natural light, solar energy for heating and cooling, and more organic materials in 

construction, all add up to a healthier building, in effect relaying these healthy aspects to the tenants. There is also a 

psychological advantage to green buildings. People feel better in green buildings. They not only feel healthier, but they 

claim to have an enhanced sense of well being. This not only improves the productivity of the workers, but also in the 

case of retail design, will definitely attract consumers. The building itself, which gains a distinct appearance through the 

use of sustainable ideas, will also attract consumers, as well as the general public. Yet another advantage to sustainable 

design is the environmental and global effects. Buildings are a major consumer of fossil fuels and other resources. 

Buildings account for around 45% of carbon dioxide (C02) emissions and are, therefore, a key element in the strategy to 

combat global warming. The Brundtland Commission's definition of sustainability (1987) is development that meets the 



needs of the present without compromising the ability of future generations to meet their needs. The idea of sustainable 

design cuts back on the usage of C02 both in the construction and materials, and also in the general running costs of the 

building. This in turn helps combat global warming. A building which is low energy in design is also likely to add very little 

to the thinning of the ozone layer. The use of natural ventilation is a major factor in this particular battle. Sustainable 

designs also employ the idea of biodiversity. This is the idea that the selection of material involved in the construction has 

pros and cons that must be carefully weighed. Selecting one type of wood over another for example might mean that a 

delicate rainforest is saved. Biodiversity also reflects on the fact that buildings are not home to just one type of species. 

Many buildings whether deliberate or not house many species of the city's wildlife. Choosing such organic materials to 

build with attracts many more forms of wildlife than a more sterile environment. Sustainable design also incorporates the 

idea of product miles. This means that local materials are favored more than exotic ones that must be shipped great 

distances, sometimes across continents, which involve energy use in transportation and pollution as a result of travel. 

Edwards, Brian Ed. Green Buildings Pay. London: New York: E and FN Spon, 1998. 



Advantages of Energy Efficient Buildings 

-They need not cost more 

-They have lower running costs 

-They offer a more responsive environment to occupants 

-They justify additional rental value 

-They add to the sale value of the buildings 

-They will be simpler to re-lease in the future 

-Energy efficiency is an enormous contributor to a sustainable resources policy 

-They have a marketing advantage because of their other energy-related features 

-The most energy efficient building is one which provides the specified internal environment for the minimum energy cost 

Definition of green space 

-natural cross ventilation or mixed mode 

-natural daylight 



-sophisticated shading devices for solar control 

-good light distribution to the building core 

-passive controls 

-thermal capacity dampening of structure 

-stack effect ventilation incorporating atria 

-displacement air-chilled ceilings 

-upgradable base specification 



Mechanical Systems 

CENTRAL ALL-AIR SYSTEMS: 
SINGLE DUCT, VARIABLE AIR VOLUME (VAV) 

Description 
Air is conditioned (mixed with a 
percentage of outdoor air. flltered, 
heated or cooled, and humidi
fied or dehumidified) at a central 
source. Supply and return fans cir .. 
culate the conditioned air through 
ducts to the occupied spaces of 
the building. At each zone, a ther
mostat controls room temperature 
by regulating the volume of air that 
is discharged through the diffusers 
in lhe zone. 

Typical Appljcations 
VA V is the most versatile and most 
widely used system for heating 
and cooling large buildings. 

Advantages 
This system offers a high degree of 
local temperature control at mod
erate cost. It is economical to op
erate and virtually self-balancing. 

Diadvantages 
VAV is limited in the range of heat
ing or cooling demand that may 
be accommodated within a sin
gle system. When one area of a 
building needs heating while an- ' 
other needs cooling, a VA V sys
tem cannot serve bolh areas with
out help from a secondary system 
(see Variations. following). 

Major Compommt.r 
Boilers and chimney, chilled water 
plant, cooling tower, fan room, out
door fresh air and exhaust louvers. 

Cooling rower 

Hot w.;ter or steam 

$INGLE DUCT, V.ARIABLE AIR VOl.tJME (VAV) 



Sustainability 

By using sustainable building methods, Rivercenter will become an environmentally friendly boost to the downtown economy 

of San Angelo, Texas. By choosing to use site cast concrete for the construction material, not only are local businesses given 

the job, but all of the existing on site concrete will be recycled and used as aggregate in the new construction. Concrete is a 

locally available material cutting down on import cost, and its laborious construction methods insure a long lasting, durable 

building. The site cast concrete for Rivercenter is a hybrid of natural and recycled materials, and is a natural choice for 

environmentally friendly design. Concrete contains three readily available ingredients, water, aggregate, and Portland 

cement. Concrete is strong, adaptable, and has superior resistance to fire, water, and weather. Due to its long life span, 

concrete cuts down on maintenance and reconstruction costs. Concrete is also energy efficient. Due to the thermal mass of 

concrete buildings, energy is saved year-round by reducing temperature swings. Self-sustainable exterior lights, which 

employ the use of photovoltaic cells, will be used throughout the entire site, virtually cutting after hour running costs. The 

buildings themselves will also employ the use of photovoltaic cells complimenting utility power. The South facing buildings on 

the site will employ amorphous silicon photovoltaic cells on the roofs, which will supply enough energy to run the interior 

lighting. To cool the facilities, a typical variable air volume system will be used with one slight modification. Instead of 

employing a cooling tower, the river will be used to pump fresh cool water in, and to release warm gray water. 



Theory Issues 

Goal: To provide an ecologically sound building minimizing the impact on the environment and using sound materials. 

Performance Requirement: Through the use of the existing features of the site, and the abundance of locally available 
materials, such as site cast concrete, the construction of the building will provide little environmental impact, while 
providing a great social and community impact. 

Goal: To provide an economically sound facility through the use of sustainable heating_, cooling, lighting, and ventilation. 

Performance Requirement: The proximity of the Concho River to the site produces great possibilities in the use of 
sustainable heating and cooling methods. The river must be utilized to its maximum potential by introducing fresh cold 
water to the facility, while carrying away heated gray water. 

Concept Diagram: 
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Retail Epistemology 

All over the world, shopping for goods and services, by exchange· of currency or trade has always been an important 

activity in the daily life of the family. The methods and formalities in which this exchange occurs vary from country to 

country as well as from urban to rural. The idea, however, is relatively the same no matter where the shopping . 

experience occurs. Whether it is an outdoor mercado in Mexico, or a shopping center in Chicago, the idea is not only to 

create a pleasant environment but also to satisfy a social need of community gathering. The origin of the shopping center 

goes back to a time when not everyone owned an automobile. In these small towns, the "main street" was the one and 

only center of the town's commercial activities. People would arrive at this main street by means of bus or streetcar. As 

more and more people began to acquire automobiles, the desire to drive oneself became increasingly popular. This 

created a parking problem in the limited space of the main street. People soon had to park farther and farther away in 

turn walking farther distances, which proved to be less and less desirable. These downtown businesses soon began to 

loose customers, and in turn began to loose money. Soon more and more people began to move away from downtown 

and into the suburbs increasing the size of these towns. These shopping centers soon had to make the move as well, 

from the main street in downtown, to the larger residential neighborhoods of the suburbs. In the late forties, as a result of 

this urban sprawl, small neighborhood centers consisting of a supermarket, a drugstore, and a few specialty shops, 

developed to serve the several mile radius around them. Soon after, the strip-center concept emerged, which consisted 

of sixteen to twenty stores in a line with adequate parking in front. These strip centers also began to employ the use of a 



long span canopy along the length of the strip to protect consumers from the elements. The early fifties brought about the 

concept of the open landscaped regional shopping center. This marked the first time that one or two major department 

stores served as anchors at the end of a group of thirty to fifty specialty stores. The sixties elaborated on this concept by 

introducing the closed mall concept. This expanded on the regional shopping center idea by including two or three 

anchors, fifty to eighty specialty shops, and enclosed courts and arcades connecting all of them. This added the 

convenience of a controlled environment free of weather and employing air-conditioned climate control proving to be a 

major asset for this form of retail center. As the seventies and eighties came about, there was a tremendous expansion in 

the number of shopping malls as well as plaza shopping centers. These malls kept increasing in size from one story to 

two, three, and even four story malls with up to eight anchors and over one hundred specialty shops. As we wrap up the 

century and prepare to enter the next millennium, an increasing area of concern is to revitalize the abandoned downtown 

economies through the use of new and innovative ideas in retail design. 

Redstone, Louis G. AlA. New Dimensions in Shopping Centers and Stores. New York: McGraw-Hill, 1973. 



Retail Stores and Shopping Malls 

The "shopping mall" is not a new concept. To provide central access, the Greeks clustered their shops around their 

market square, the "agora". Most towns and villages (even in primitive areas) have market days when vendors sell their 

wares from booths, tents, or tables in one central market area. In the proliferation shopping malls around the country, 

however, the central business districts of many towns and cities have suffered. Businesses have moved out of 

"downtown'' into the suburban malls and ghost towns are developing. Abandoned buildings are boarded up, crime 

increases and cities are said to be unsafe. But, as planning agencies are becoming aware of this problem, incentives are 

being given to restoring downtown areas and making them attractive to shoppers. Pedestrian malls are one focus that 

architects and planners are turning to, which is an interesting dichotomy. Lack of parking for the automobile is one factor 

that drove shoppers and retailers to the suburban malls, and prohibiting automobiles and closing streets is what is 

bringing shoppers and businesses back into the city. The easy and economical transportation systems that have evolved 

from the Industrial Revolution have complicated our lives. However, these systems have also allowed us to travel to and 

explore exotic places. It has been shown through various studies that the most successful retail centers are constructed 

in 40 and 60-foot wide strips of shops. The optimum layout is two 60-foot wide strips facing each other with an articulated 

court area between. 



Facility Issues 

Goal: To bring popular culture retail and dining facility to an arts and crafts district. 

Performance Requirement: The introduction of a specialty shop retail center to the downtown area opens up the 
possibility of a renewed atmosphere to the entire area. This retail center with the addition of dining facilities will provide 
downtown with a new identity, which will compliment the entire community. 

Concept Diagram: 
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I CONCHO AVENUE I 
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Goal: To promote community activity and satisfy the social need of gathering. 

Performance Requirement: Since the beginning of retail itself, shopping centers have become a gathering place for the 
community. The entire Concho River context is the downtown center of community activity. The site itself is involved 
every June in the Fiesta Del Concho celebration. This is a chance for local arts and crafts, community service, food 
venders, and traveling craftsmen to open to the public to show off, and sell these services. The retail center will boost the 
feeling and atmosphere of the entire fiesta, not only in June, but all year round. 

Concept Diagram: 
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Combined Issues 

Goal: To promote and revitalize the downtown economy of San Angelo by bringing an economically sound, popular 

culture retail center to a predominant arts and crafts district. 

Performance Requirement: An introduction of a popular culture retail center which compliments the mall, will revitalize 

the downtown economy. By using sustainable concepts in heating, cooling, and lighting, the building itself will be 

economically sound. 

Concept Diagram: 
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Goal: To provide a good design response through the use of sustainable concepts to add, not subtract, from the 

historical and architectural revitalization atmosphere of downtown San Angelo. 

Performance Requirement: By reacting to the revitalized atmosphere given by the San Angelo Museum of Fine Arts 

designed by Doug Moss of HHPA, the RIUDAT studies and reactions, and the historical significance of the site itself, this 

retail center should become a new symbol of downtown. 

Concept Diagram: 
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Goal: To provide a facility that contributes to the community atmosphere of downtown while providing a healthy 

environment. 

Performance Requirement: This facility will utilize sustainable methods to provide a healthy community atmosphere, 

which will satisfy the social need of gathering. 

Concept Diagram: 



Goal: To provide an ecologically sound connection between Concho Avenue and the Concho River, while maintaining 

accessible to the entire downtown area. 

Performance Requirement: By connecting Concho Avenue to the Concho River, two halves of the downtown area will 

be joined, greatly improving the economy, morale, and atmosphere of the entire downtown area. 

Concept Diagram: 
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Goal: To provide an energy efficient retail center, which will compete with Sunset mall and also provide catering to the 

dining community. 

Performance Requirement: By using sustainable methods,~ the building will be energy efficient. 

Concept Diagram: 
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PRELIMINARY DESIGN RESPONSES TO SPECIFIC SITE FEATURES 

There is an existing waterfall in the middle of the site, which pumps water from the river up and releases it back into the 
river. By tapping into this existing pump, the used water from the buildings HVAC systems will be released back into the 
river with a minimal amount of energy and harm to the environment. 



The existing train tracks will also be utilized by providing a shuttle to and from the parking structure. It will be 
handicapped accessible and will provide an easy safe way to the building in all weather conditions. 



The existing staircase from the edge of the site to the Chadbourne Street Bridge will be utilized providing an access to 
Concho Avenue. Not only will it provide pedestrian access to and from the building, but it will also mark a dominant entry 
for that entire half of the building. 

The large number of existing trees at the front of the site will be kept and used for shade, ventilation, and to add to the 
overall atmosphere of the entire area. These trees will also fulfill the landscaping requirements put into place by the city. 



The three existing water features on the immediate site will be kept and maintained adding to the dining, as well as the 
shopping atmosphere of the site. 
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Preliminary Spatial Analysis 

Lobby/Entrance - This is a place for guest to meet, and a place to enter the facility. The entrances will have significance 

in this facility, by connecting Concho Avenue to the Concho River area. The entrance/lobby must be inviting. The 

behavior setting will be a relaxed atmosphere with rather high ceilings. The props for such an area should include 

information displays, maps, public phones, and accessibility to the public rest rooms. There is no need for a public 

attendant or employee desk space in this area. There should also be planters, ledges, and benches for guests to sit on. 

The lobby area will serve around 100 people max., and be around 2500 gross Sq. Ft. based on various case studies and 

the book "New Dimensions in Shopping Centers and Stores". 

Courts- The main court space, which creates an area of activity between the rows of shops in a shopping center, will be 

a "focal magnet" for the consumers. The behavior setting for such an area is one of movement as well as congregation. 

It provides an area for consumers to meet, wait, and interact, as well as the circulation space between shops. Props for 

such a space include special lighting fixtures, sculptural fountains, landscaped areas, important art work, specially 

designed vertical circulation, and graphics. The combined court space will service 300 people, and be around 10,000 sq. 

ft, according to various case studies, and "New Dimensions in Shopping Centers and Stores". 



Dining -The dining areas of this mall will provide day. The restaurant and evening activity to the entire downtown area 

will serve as an economic anchor for the retail center. The behavior setting for such an area will be casual and will utilize 

the river front location to provide indoor and outdoor dining. The facility will house one restaurant serving around 200 

people, and will be approximately 5000 sq. ft. according to case studies and Graphic Standards. The facility will also 

house a small indoor/outdoor cafe for approximately 50 people at around 2000 sq. ft. Props for these areas include all 

necessary restaurant equipment such as tables, chairs, kitchen equipment, counter space, as well as high ceilings, and 

maximized glazing. 

Mall/shops - The shops constitute the heart of the entire complex. The design of the mall layout will attract the shopper's 

eyes to the store displays. The mall will consist of two strips of shops facing each other. The targeted shops for this 

facility will include high-end stores, which will bring consumers downtown to compete with the existing shopping mall. The 

mall will house around 20 shops. The entire mall area will be around 70,000 sq. ft. and will serve around 700 people, 

according to various case studies, and the size of the site. 

Courtyard - The mall will utilize the existing access through the middle of the site. This area will serve as the pedestrian 

flow from Concho Avenue to the Conch River area, as well as a courtyard between the halves of the mall. The behavior 



setting for this area is a shady comfortable breezeway with views towards the river. The courtyard will be around 3000 sq. 

ft., and will serve around 300 people. 

Parking Garage - The parking garage will provide a secure area for the consumers and employees to park their cars. 

The garage will utilize the land on the other side of the Oakes street bridge, and will be a multi-level above ground 

structure. The garage will also provide parking for nearby downtown functions. According to Graphic Standards, there 

will be 200 sq. ft. per car, and 5 spaces per 1000 sq. ft. of building space. This means there will be1 00 spaces, plus an 

additional 1 00 for employees, and other functions. 



Final Spatial Analysis 
2 Story Restaurant 

Entry- This is a place for guests to meet, and a place to enter the facility. The entrance will have significance in 
the design of the facility. The entry is designed to bring the patron into the building. The entry to both levels of the 
restaurant includes a hostess area to greet the patrons, a place to wait, public pay phones, and methods of egress. 

Waiting Area - Once in the facility, during busy hours, many patrons will have to wait to be seated. The waiting 
area provides adequate seating for numerous patrons, a water feature, and numerous indoor plants. This area 
provides a comfortable atmosphere in which large numbers of people can wait together. 

Bar- The bar is an area to have drinks and relax before or during dining. The area is large enough to host live 
performances, speeches, and other events. There are areas of seating including booths, tables, and stools. The 
behavior setting for this area is a relaxed atmosphere with lively entertainment including televisions. 

Dining Area- The dining area of both restaurants is laid out to provide maximum versatility for the patrons. A 
combination of booths, permanent tables, and large movable tables provides many seating options for all groups 
large and small. This variety also provides a choice to patrons. The second story restaurant includes an area of 
outdoor dining maximizing the views of the river. 

Rest Rooms- The rest rooms in the facility will be ADA accessible and include an adequate number of toilets and 
sinks as referred to in Graphic Standards. 

Kitchen - The kitchen in both restaurants is laid out so there is a separation of duties between dishwasher, prep 
cooks, cooks, and servers. The area also includes a service area where all beverages can be prepared without 
interfering with the cooks. The kitchen includes a window from this service area into the kitchen, which provides 
maximum communication between the cooks and the servers. The kitchen employs the uses of walk-in freezers, 
ranges, dishwashing machines, counter space, freezers, ice machines, and numerous sinks. 

Office - The office space in both restaurants provides a place for the managemenUowner of the facility to conduct 
all of the necessary on-site business. 



Break room - The employee break room provides an area for employees to congregate for meetings and breaks. 
This is an area for vending machines, tables, bulletin boards, and time clocks. 

Service - The service area for the entire complex lies on the West side of the building and houses the necessary 
trash facilities, photovoltaic storage, batteries, grease disposal, and HVAC units. This entire area is easily 
accessible from the service road, and is housed by 8-foot walls and large sliding doors. 



Preliminary Space Summary 

Description User Count Area USF Area GSF 

Interior: 

Lobby/Entrance serve 1 00 people 2500 sq. ft. *1.2 3,000 sq. ft. 

Courts serve 300 people 10,000 sq. ft *1.5 15,000 sq. ft. 

Restaurant serve 200 people 5,000 sq. ft *1.5 7,500 sq. ft. 

Mall/Shops serve 700 people 70,000 sq. ft. *1.3 91,000 sq. ft. 

Total: 1300 people 86,675 sq. ft. *1.5 130,012 sq. ft. 

Exterior: 

Cafe serve 50 people 2,000 sq. ft. *1.5 3, 000 sq. ft. 

Courtyard serve 300 people 3,000 sq. ft. *1.5 4,500 sq. ft. 

Total: 350 people 4, 750 sq. ft. *1.5 7,125 sq. ft. 

Parking: 5 spaces per 1 000 sq. ft. of building 300 sq. ft. per car 



Building A: Retail 
Type M (Uniform Building Code) 
1 hr. fire rating with sprinklers 
3500 sq. ft. 
2 methods of egress 

Building B: Retail 
Type M (Uniform Building Code) 
1 hr. fire rating with sprinklers 
3500 sq. ft. 
2 methods of egress 

Building C: Retail 
Type M (Uniform Building Code) 
1 hr. fire rating with spr-inklers 
3000 sq. ft. 
2 methods of egress 

Building D: Hotel 
Adaptive Reuse 
Type R-1 (Uniform Building Code) 
5 stories 65' max height 
3 methods of egress 

Building E: Retail 
Type M (Uniform Building Code) 
1 hr. fire rating with sprinklers 
3650 sq. ft. 
4 methods of egress 

Final Space Summary 

Area USF Area GSF 

3500 sq. ft. *1.3 4550 sq. ft. 

3500 sq. ft. *1.3 4550 sq. ft. 

3000 sq. ft. *1.3 3900 sq. ft. 

3650 sq. ft. *1.3 4745 sq. ft. 



Building F: 2 Story Restaurant 
Type A-3 (Uniform Building Code) 
1 hr. fire rating with sprinklers 
38,400 sq. ft. 
3 methods of egress 

Building G: Retail 
Type M (Uniform Building Code) 
1 hr. fire rating with sprinklers 
11,200 sq. ft. 
8 methods of egress 

Building H: Pedestrian Depot 
Adaptive Reuse 
2400 sq. ft. 
2 methods of egress ; 

Building 1: Parking Structure (Open) 
Type S-4 (Uniform Building Code) 
117,000 sq. ft. 
264 parking spaces 
ADA accessible 

38,400 sq. ft. *1.5 57,600 sq. ft. 

11 ,200 sq. ft. *1.3 14,560 sq. ft. 

2400 sq. ft. *1.2 2800 sq. ft. 



Thesis Conclusion 

During the course of this project, many things were learned about environmentally friendly design, sustainability, urban 

development, and retail facility design. The final design incorporates all of the initial issues, and through design 

development, creates solutions to these issues. By giving River Center an address on Concho Avenue, patrons are 

enticed into the facility through the use of water features. Along this journey into the facility from Concho Avenue, one is 

surrounded by retail shops on both sides, outdoor cafes, and numerous cool water features. As one journeys farther into 

the site, they are guided with retail on one side, and water on the other. Finally, one is led into the radial plaza that is 

created by the juxtaposition of retail and two-story restaurant, which establishes the hierarchy for the entire complex. The 

facility also incorporates the use of a tensile covered parking lot, which during weekends and special events can cater to 

the needs of any function by providing protection from the elements which to set up booths. Two adaptive reuse projects, 

which are included in the site, provide a much-needed downtown hotel, and a pedestrian depot for the parking tram. The 

existing miniature train tracks of the site, have been rerouted and used for a parking tram which runs from the pedestrian 

depot, through the garage, and into the heart of the complex. This pleasure full ride provides a nostalgic feeling for the 

entire community of what the site used to hold. All of the buildings on the site maximize the views and functionality of the 

river through the use of the mechanical systems. Being in West Texas, there is plenty of direct sunlight year round, which 



justifies the use of photovoltaic cells on the roofs of the buildings. The energy collected form these amorphous silicon 

photovoltaic cells, is sufficient to run the interior lighting of the buildings cutting back on utility costs. The entire complex 

provides a much-needed boost to the downtown economy. It also provides a connection between downtown and the 

Concho River area of San Angelo. Local environmentally friendly materials were selected for the construction, not only 

cushioning the impact of the buildings on the site, but also provide a boost to the economy with more jobs. 
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Education: 

Number of Public Schools - 27 

Number of Private Schools- 6 

Number of Special Education Schools - 4 

Number of High Schools - 2 

Number of Junior High Schools- 4 

Number of Elementary Schools- 21 

Number of Universities - 1 

Number of Community Colleges- 1 

Health Care: 

Community Profile 

San Angelo has two community hospitals, employing over 150 physicians. San Angelo is home to a cancer treatment 

center, open heart surgery facilities, mental health and drug rehabilitation facilities, geriatric care center, and a physical 

rehabilitation center. 

Number of dentists - 45 

Number of Nursing Homes- 6 



Number of Retirement Homes - 1 0 

Shopping: 

San Angelo is host to a number of significant shopping centers, and draws retail shoppers from a large area surrounding 

the city. Among these shopping centers are: Sunset Mall, The Village, Park 2400, Southwest Plaza, South Angelo 

Shopping Center, Stadium Park, Sunset Crossing, The Commons, and Sunset Plaza. 



Government 

City of San Angelo 

The city of San Angelo operates under the City Manager/City Council form of government. The Council is comprised of 

the mayor and six, single-member district councilpersons. Serving two-year terms, half the council and mayor are elected 

in odd years, while the other half of the council are elected in even years. 

Tom Green County 

Tom Green County, covering 1,500 square miles, is governed by a County Judge/County Commissioner's form of 

government. The Commissioner's Court is comprised of 4 commissioners, each representing one precinct, and the judge 

represents the entire county. All are elected for 4 years. Primary responsibilities are road and bridge maintenance, rural 

law enforcement, and the operation of the city/county jail. 



Population Characteristics 

San Angelo is located in Tom Green County, whose 1998 population was approximately 103,000. The city of San Angelo 

is a dominant part of the population of Tom Green County with a population of 93,000. 

Age Distribution: 

The 1998 age distribution of Tom Green County's population: 

0 to 19 years of age- 32,160 (31°/o) 

20 to 64 years of age - 57,930 ( 56°/o) 

65 and older- 13,510 (13o/o) 

Ethnic Distribution: 

The 1998 ethnic distribution of Tom Green County: 

Caucasian- 65,490 (63o/o) 

Hispanic- 31,890 (31 o/o) 

Black- 4,360 (4o/o) 

Other - 1 , 850 (2o/o) 
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Location 

San Angelo is a city of 93,000 people located in West Central Texas between the Texas hill country to the southeast and 

the rolling plains to the northwest. Major highways connecting to San Angelo include U.S. Highways 67,87, and 277. San 

Angelo is located between U.S. Interstate Highways 10 and 20. Interstate 10 is 64 miles south of San Angelo and it is 

approximately 80 miles to Interstate 20. 

Mileage to Major Texas Cities: 

Abilene- 91 El Paso- 418 

Amarillo- 298 Fort Worth - 229 

Austin- 207 Houston - 367 

Corpus Christi - 363 Lubbock -187 

Dallas- 259 San Antonio- 218 
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Mileage to Other Major Cities: 

Alburquerque- 504 Los Angeles -1208 

Atlanta -1054 Mexico City, Mex. -1078 

Chicago - 1180 

Denver-721 

Indianapolis- 1124 

Jacksonville- 1144 

Monterrey, Mex. - 466 

New Orleans - 723 

NewYork-1860 

Phoenix- 818 



Weather and Climate 

Climate played an important role in the early development of San Angelo. When tuberculosis became widespread in the 

early 20th Century, patients from all across the United States were sent to a treatment center near San Angelo for the 

benefits of the dry air. San Angelo is at an elevation of 1 , 902 feet. San Angelo's three lakes and rivers flowing through 

the city do add some morning humidity. The annual morning average is 79o/o, but that drops to an afternoon average of a 

comfortable 44°/o. Temperatures can be in the 100's during the summer months, but low humidity in the 10°/o to 20o/o 

range keeps that "heat Index" down. The winters in San Angelo are mild. Snow and Sleet occur an average of twice a 

year. 

Yearly Average Temp: 

Yearly Average High: 

Yearly Average Low: 

Average Rainfall: 

64.9 degrees 

78.1 degrees 

51.6 degrees 

20.45 inches 

Average Number of Days with Sunshine: 251 

San Angelo information was taken from the San Angelo Chamber of Commerce and http://www.sanangelo-tx.com. 
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Amorphous Silicon 

Amorphous solids, like common glass, are materials in which 
the atoms are not arranged in any particular order. They do not 
form crystalline structures at all, and they contain large 
numbers of structural and bonding defects. 

It wasn't until 197 4 that researchers began to realize that 
amorphous silicon could be used in PV devices by properly 
controlling the conditions under which it was deposited and by 
carefully modifying its composition. Today, amorphous silicon is 
commonly used for solar-powered consumer devices that have 

low power requirements (e.g., wrist watches and calculators). 

Amorphous silicon absorbs solar radiation 40 times more efficiently than does single-crystal silicon, 
so a film only about 1 micron (one one-millionth of a meter) thick can absorb 90o/o of the usable 
solar energy. This is one of the most important factors affecting its potential for low cost. Other 
principal economic advantages are that amorphous silicon can be produced at a lower temperature 
and can be deposited on low-cost substrates. These characteristics make amorphous silicon the 
leading thin-film PV material. 

The versatility of amorphous silicon is shown in this flexible roof-shingle module developed under a 
DOE project called Photovoltaics Building Opportunities in the United States (PV: BONUS). The 
shingle can be built right into new homes where covenants would prohibit more conventional PV 
modules. 



Because amorphous silicon does not have the structural uniformity of crystalline or even 
polycrystalline silicon, the small deviations result in defects such as dangling bonds, where atoms 
are missing a neighbor to which they can bond. These defects provide places for electrons to 
recombine with holes rather than contributing to the electrical circuit. Ordinarily, such a material 
would be unacceptable for electronic devices because the defects limit the flow of current. But if 
amorphous silicon is deposited in such a way that it contains a small amount of hydrogen 

(through a process called "hydrogenation"), then the 
hydrogen atoms combine chemically with many of the 
dangling bonds, essentially removing them and thereby 
permitting electrons to move through the amorphous silicon. 

Amorphous silicon's random structural characteristics result in 
deviations like "dangling bonds." Dangling bonds provide 
places for electrons to recombine with holes, but this may be 
neutralized somewhat with hydrogen. 



Because of amorphous silicon's unique properties, the 
cells are designed to have an ultrathin (0.008-micron) Q: 
~top layer; a thicker (0.5- to 1-micron) intrinsic (middle) 
layer; and a very thin (0.02-micron) n-type bottom layer. 
The top layer is made so thin and relatively transparent 
that most incident light passes right through it, to generate 
free electrons in the intrinsic layer. The p and n layers 
(produced by doping amorphous silicon) create an electric 

field across the entire intrinsic region to induce electron movement in that layer. 

The typical amorphous silicon cell employs a p-i-n design, in which an intrinsic layer is 
sandwiched between a p layer and an n layer. 
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All San Angelo pictures and demographics were taken from the San Angelo Chamber of Commerce. 

The following web sites were used as reference: 

http://www. sanangelo.com 

http://www. sanangelo.net 

http://www. sanangelo.areaguide.net 

http://www.sanangelo-tx.com 

Environmental Design- Resource Listing [from Integrated Building Technology] 

The Earth Council 

Intergovernmental Panel on Climate Change (IPCC) 

National Centre for Sustainability (NCFS) 

Resource Renewal Institute (RRD 

United Nations Commission on Sustainable Development 

United Nations Development Programme (UNDP) 

Global Environment Facility (GEF) 

Sustainable Energy and Environment Division (SEED) 

Energy as an Instrument for Socio-Economic Development 

UNDP Initiative for Sustainable Energy 

World Business Council for Sustainable Development (WBCSD) 



The Ecological Paradigm in Architecture 

Sources of Sustainability 

Evaluation of Environmentally Sustainable Development 

Educating Architects for a Sustainable Environment (EASE) 
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