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Purpose 

This project is to explore an alternative to what is one of the largest movements 
in the architectural community, but it hopes to reach a similar goal. The very 
genesis is rooted in the experience I have had in my courses, my brief experi
ence in the professional environment, and the ubiquitous presence and growing 
momentum of the Leadership in Energy and Environmental Design (LEED) 
program. I have had both the joy and displeasure of working with LEED more 
than the average student and intern. I believe the system is a strong force of 
change, and it has a purpose I believe the world will truly benefit from. 

I also believe many current measures of sustainable design are flawed in a fun
damental way. They ask many questions, and have complicated requirements. 
This may be necessary, but most still do not address the most fundamental 
requirement of all, one so simple, so concise that it should be the true baseline 
of sustainable design. No longer can sustainable design be about lessening 
impact, or making things less bad. A building should at least give back what it 
takes. 

Neither this project nor this document is an attack on programs such as LEED, 
rather it can be thought of as a complementary suggestion. It focuses on the 
portion of the sustainability dialogue dealing with resource consumption. 

It is also not meant to discount the importance of sections such as the Interior 
Environmental Quality portion of LEED. Truly architecture's impact on human 
scale is important, especially in respect to health. This will not be ignored, as 
that would be irresponsible for any designer. It is not the main focus of the 
theory, but it is not omitted. II 
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Thesis Statement 

The true goal for sustainable architecture should be to achieve at least the level 
of zero-net resource consumption, so a sustainable architecture can extend be
yond the building by creating not only a design that is self-sustaining, but also a 
positive, generative source of resources that can be returned to the community. 
This project is about achieving a goal of energy and water independence. This 
is already a goal of other organizations for the future, but it is already possible 
and should be a goal for our current time. 

Zero·net emission from fossil fuels is a future goal of a number of organizalions, but these organizalions 
may or may not explicitly support net-zero resource consumption. 

Through a combination of passive and active strategies of conservation, cou
pled with resource collection and generation, this goal should be possible. Re
moving the burden of a building from the environment is a good enough reason 
in itself, but there are also numerous health benefits espoused by organizations 
such as the United States Green Building Council (USGBC), American Institute 
of Architects (AIA), the Royal Institute of British Architects (RISA) and others.1 

Showing this is possible, either through extensive anecdotal evidence or energy 
modeling should encourage others to attempt what is the projected goal of nu-
merous organizations: water and carbon neutral self-sustaining buildings. 

Effectiveness and planning of certain technologies is dffficult, but with a combination of guidelines, en
ergy modeling and C?Se studies, reasonable estimations can be made. II 



Scope of Project 

The project is to be a branch library to expand the existing City of Lubbock's 
library system. The facility is to be approximately 13,000 gross square feet, 
about 2000 gross square feet larger than the average existing branch in this 
library system. The purpose of the facility is focused on serving the communi
ty's needs as a place of study, a place for community events, and a resource of 
materials and technology the community desires and needs. The spaces and 
functions required are determined through study of existing facilities and adding 
what local experts and respected literature recommend. 

These figures and nre:Js W6Y"e reachoo through a combination of intervie;vs, e>dsting facility visits, and 
common trends in library design. 2 

Since the site is part of an existing park, the scope of the project will also 
include linking to the park and green space. The scope of the project also is 
expanded by the thesis. The project must collect and generate resources such 
as power, day lighting and water, and must also give excess resources back in 
watering and lighting the park space. 

The project will allow for future renovation and incorporation of the playground into the site, emphasizing 
site responsibility ancf giving back to the community. II 



Context Statement 

The greater physical context for this project is Lubbock Texas. The selected site 
is within the Arnett Benson neighborhood, a suburb located about two miles 
northwest of downtown Lubbock. Specifically, the site is the existing Maedgen 
park, directly adjacent to the north side of an elementary school. The existing 
built form on the site is limited to a small amount of playground equipment on 
the east side. The natural form contains numerous trees of varying size, from 
saplings to mature trees approximately 30 feet tall in the center of the site. 

This natural and spaual context is unique in the neighborhood, therefore it should be preserved or rein
corporated as much as possible in the design. 

The socio-cultural context of the site can be summarized as predominately His
panic. English is not the primary language at home in nearly 60% of the house
holds in the area. The average self-reported household income of the area is 
$24,218. 24.1 % of the families were below the poverty line in 1999.3 Research 
and examples show this has little bearing on the design of the facility itself, 
however, low-income minority populations show special need and interest in 
community facilities for education, such as libraries.4 These same populations 
also desire to have these facilities inside a community, not on the edge, and will 
travel limited distances to reach the facilities due to comfort or ability issues. 

This research indicates this local library has an opportunity to be a hub of activity for the community, and 
shows there is a n8€f} for the facility and the services it offers. II 



Endnotes 

1. United States Green Building Council. Transforming the Built Environment. (2005. March 4, 2007) 
<http://www.usgbc.org/ShowFile.aspx?DocumentlD=1894%20> 

2. Personal interview with Laurie Fritz (Groves Branch Manager), February 13, 2007 

3. City of Lubbock Arnett Benson Demographics and Information. (2002. City of Lubbock. February 10, 2007) 
<http://planning.ci.lubbock.tx.us/Neighborhoods/Arnett%20Bensonlndex.htm> 

4. Christine Koontz, Library Facility Siting and Location Handbook. (London: Greenwood Press, 1997), p.54-58 
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Supporting Hypothesis 

Hypothesis 

Sustainable architecture should achieve at least zero-net resource consumption, 
and should also be a positive generative source of resources for the community. 
The goal of sustainability should not be about the mitigation of negative, but 
instead, the generation of positive. 

This theory can be supported through mission statements and goals set by the 
United States Green Building Council (USGBC), American Institute of Architects 
(AIA), Royal Institute of British Architects (RISA), American Society of Heating 
Refrigerating and Air-conditioning Engineers (ASHRAE}1 and the Hannover Prin
ciples (see sidebar) delivered as part of Expo 2000 in Hannover, Germany.2 

With few exceptions, materials can be selected that have the lowest possible 
impact without compromising quality. Water collection methods mean aquifer 
depletion can be slowed or stopped, and fewer dams need clog rivers, affect
ing ecology. Passive strategies can be utilized to reduce resource consumption, 
as they have been used throughout much of history. Technological advances 
have also made active strategies such as intelligent skins a possibility, further 
reducing environmental burden. Finally, technologies that can actually generate 
resources are becoming more and more feasible. 

The overwhelming environmental burden buildings place on the environment, 
somewhere between 40-60% of national resources depending on the source, 
demands a solution.3 The potential net-zeroing or better of a building is a pos
sible way to dramatically cut world energy consumption. 

The Hannover Principles: 

1 . Insist on rights of humanity and 
nature to co-exist. 

2. Recognize interdependence. 

3. Respect relationships between 
spirit and matter. 

4. Accept responsibility for the con
sequenoes of design. 

5. Create safe objects of long-term 
value. 

6. Biminate the concept of waste. 

7. Rely on natural energy flows. 

8. Understand the limitations of 
design. 

9. Seek constant improvement by 
the sharing of kn0Vv1edge. 

II 



Supporting Hypothesis 

The 2030 Challenge and This Project 

As previously mentioned, similar broad goals of resource independence are 
supported by numerous organizations, but more specifically, these organiza
tions, among others, support the 2030 Challenge. The 2030 Challenge is a 
movement started by Edward Mazria. Mazria lays out the 2030 Challenge as 
follows:4 

1. All new buildings, developments and major renovations be designed to meet a fossil fuel, 
greenhouse gas (GHG) emitting, energy consumption performance standard of 50% of the re
gional (or country) average for that building type. 

2. That at a minimum, an equal amount of existing building area be renovated annually to meet a 
fossil fuel, greenhouse gas (GHG) emitting, energy consumption performance standard of 50% 
of the regional (or country) average for that building type (50% of the regional average through 
innovative design strategies, the application of renewable technologies and/or the purchase 
- 20% maximum - of renewable energy). 

3. That the fossil fuel reduction standard for all new buildings be increased to: 
60% in 2010 
70% in 2015 
80% in 2020 
90% in 2025 
Carbon-neutral by 2030 (using no fossil fuel GHG emitting energy to operate). 

Note that Mazria directly references fossil fuels, not overall resource consump
tion. Additionally his statement allows for the purchase of 20% of the total to 
be from renewable sources such as wind farms or biomass plants. Mazria's 
2030 Challenge is directed primarily to groups such as design firms, therefore 
the challenge of renovation may not apply to each project, as it is a long term 
goal that is measured annually. As it can be noted from the guidelines above, 
the performance· goal of this project is the 2030 level, but at the present (2007). 

Mazria has advocated 
reaching the 2030 
Challenge's goals in three 
steps: 

1. Design, Planning and 
Innovation. 

{This can be compared to pas
sive design mentioned previ
ously.) 

2. Add Technology. 

{This can be compared to active 
or generative design mentioned 
previously.) 

3. Purchase Renewable or 
Green Certified Energy Credits. 

{This can be summarized as 
responsible consumption. This 
is not addressed in this project, 
as it is an operating choice, and 
this project's goal is 0% outside 
usage, though if it falls short, 
this is the best alternative.) 

II 
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Issue 1: 

Renewable resource/low energy technology (photovoltaic cells, grey water col
lection, evaporative cooling) are often seen as insufficient to handle the com
plete energy, water, and cooling load, and must be augmented with more inef
ficient technologies. 

Response and Goal 1: 

A three pronged approach of passive technology, active technology, and gen
erative technology can make a feasible design which is resource independent. 
Yes, certain technologies such as photovoltaic cells may be expensive, but that 
is not as important when passive technologies remove a large majority of the 
load. The three prongs are not equal, and should be approached in the order of 
passive first, active second, and generative third. This should raise overall ef
ficiency and allow for application of different technologies. 

Target 
Performance 
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Rgure 2. 1 Diagram. Shows dif
fering emphasis of approaches to 
~ch target performance II 
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Issue 2: 

The economics of installing and operating high-startup technologies such as 
ground-exchange heat pumps or photovoltaic cells do not make fiscal sense for 
the owner/operator. 

Response and Goal 2: 

This argument holds less and less true as fuel prices go higher, energy restric
tions grow tighter, and technologies such as solar power improve. Finally, the 
likelihood of code modification is very real, meaning exploring and improving 
these technologies is inevitable. In many cases, long-term savings can help 
offset initial cost. Additionally, the issue is more complex than a mere cost-ben
efit analysis, for there is no way to calculate the damage a conventional building 
may do. The hidden and undocumented costs of a conventional building on the 
global, local and human scale must be considered. 
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Rgure 22 Diagram. l\s time 
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become more cost etfecttve. 

ti 
0 
0 

Alternative Conventional 
Costs Costs 

Figure 2 3 .Jiagram f-lidden II 
costs drtve up the true undocu· 
rnented cost of inetfioency 

--~ 



Issue 3: 

Generative technologies such as water tanks, photovoltaic cells and intelligent 
skins are often additive in application. Lack of integration with architecture re
sults in buildings with less perceived technical and intellectual merit. This is not 
only an internal professional issue involving prestige, as owners and users have 
complained poorly integrated technology can have serious negative aesthetic 
impacts. 

Response and Goal 3: 

Integrate passive and generative technologies, and avoid additive solutions. 

Fgure 2.'1 Diagram. Strategies 
must be htegrated throughout 

e bui/din and site. 
------~ II 



Precedent 1: 

Solar House, designed by Holken & Berghoff, built 1988-1992. Located in Frie
berg, Germany at approx. 48 degrees latitude.5 

Significance 

This project was completed fifteen years ago and achieved electrical autonomy 
through the use of high insulation, photovoltaic cells, solar collectors, wind 
power and a system that allows summer energy to be stored for winter. The 
building is also constructed of innovative materials such as recycled fiber in
sulation. It demonstrates electrical autonomy has been possible in residential 
facilities, which often have higher energy consumption needs, for at least 15 
years. 

Rgure 2 5 · Photo. Solar House 
The root is covered in solar pan
els, generating r~uired eJectrici]Yc 

Rgure 2 6 Drawing Det&I of 
extensively sealed window and 
'nsulating air SP§!.Ce II 



Architectural Precedents 

Precedent 2: 

Phoenix Central Library, designed by Bruder/OWL Architects, built 1990-1995. 
Located in Phoenix, Arizona at approx. 33 degrees latitude.6 

Significance 

Maintained an entirely glazed North and South fa9ade despite desert climate by 
an advanced shading/louvre intelligent skin. Skylights with tracking mirrors get 
light into the interior of the building, cutting the need for interior lighting. Large 
brick East and West sides act as thermal batteries for heating and cooling. 
Demonstrates the harsh desert climate does not mean glazing is not possible, 
and that thermal batteries are an effective technology in a similar desert environ
ment. 

Rgure 2. 7 Photo. Oetcil of the 
sun-shading system of the Phoe
nix Central Ubrary's glass facade. 

Agure 2 8: Photo Phoenix Cen
tral /.Jbrary. Thick masonry wa is 
utWze thermal lag tor hear ng_~ II 



Architectural Precedents 

Precedent 3: 

The Environmental Buidling, designed by Feilden Clegg Architects, built 1994-
1996. Located in Garston, United Kingdom at approx. 52 degrees latitude.7 

Significance 

This building is a model of an intelligent building that responds to its environ
ment. Windows automatically open and close to control ventilation, heating 
and cooling. Louvres control sunlight and glare. Building has photovoltaic cells 
integrated in the southern wall, making up the approximate energy expended in 
artificial lighting. Uses radiant heating and cooling in the floor as well as cross 
ventilation for primary climate control. Solar collectors are used for hot water 
and to supply the hot water for the radiant heating. Achieved a record 39 out 
of a possible 42 credits on the BREAM rating scale. This project is an excellent 
example of the integration of numerous systems into a cohesive project. 

Rgure 2. 9: Diagram. The Envi
ronmental Building. Use of stacks 
and clerestories for venitilavon. 

Rgure 2.10: Photo. The Environ
mental Building. Integrates solar 

1anels. vent stacks and louvres II 
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Epistemology of Facility Type 
' 

Linear Configuration (antiquity - 16th century)1 

• Famous ancient libraries such as the Ptolemy Library in Alexandria or that 
at Wells Cathedral were depositories of ancient material with minimal reading 
space accommodating only a few scholars. 

• The first library as we know it is considered to have formed in the Renais
sance with the Biblioteca Malatestiana in Casena and Michelangelo's Biblioteca 
Laurensiana in Florence. This is considered the forerunner of the modern library 
because it is about not simply distributing material, but providing an area to 
study it that is cqmfortable for visitors. 

• Stalls with integrated shelves with seats were introduced in the 17th Century. 

Circular/Rectangular Configuration (17th-20th century) 

• Structural spans widen, and large open areas surrounded by walls with book
shelves were introduced in the 17th century. 

• Libraries start carrying journals, periodicals and newspapers in the 18th-20th 
centuries. Typology evolved to include arms around the central space. 

• Divisions of building made spaces for each subject 

Agure 3. 1: Diagram. Unear con
figuration, organized but limited in 
capacity. 

Agure 3.2: Diagram. Radial con
figuration, emphasis on security 
'Ind line of sight. 

-----~ II 



Epistemology of Facility Type 

Open Plan (modern system) 

• Libraries move to giant air-conditioned open plan boxes to accommodate 
temperature needs. 

• Collections grow to even larger sizes, libraries get bigger. 

• Branch libraries emerge to handle neighborhoods too far from central librar
ies. These have compact plan, include technology facilities and focus on popu
lar reading. 

c c 

El 
c c 

c c c c 

c::::::J 

c c c c 

Rgure 3.3: Diagram Open plan, 
emphasis on modulamy and size, 
rends to lack character. 
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Mission Statement of Facility 

Traditional Branch Library Mission Statements2 

• Provide access to materials from their own collections and from other libraries 
as well. 

• Organize collections for easy access to information. 

• Preserve knowledge for future generations. 

• Provide reference and information services to users. 

• Maintain a safe and comfortable space for users and staff. 

• Operate a highly functional organization dedicated to meeting user needs. 

Modern Branch Library Mission Statement Addition 

• Meet technological needs without compromising physical needs.3 

Most library professionals understand technology is going to change the library, but do not believe ft will 
become onfy a techr;ology center, at least in the immediate future II 



Facility Organization/Layout 

Possibility 1: Linear Organization 

This organization is logical in that it responds well to the site, and is controllable 
on a small scale. A long exposure will both raise heating issues, but allow for 
additional exposure of technologies such as wind turbines or photovoltaic ar
rays. Additionally, this minimizes bay depth, allowing control of day lighting and 
internal climate with a technology such as an active skin. Historically this is a 
form for smaller libraries. 

Possibility 2: Radial Organization 

This organization is logical in that it responds to needs of control and supervi 
sion. A central desk with radiating arms allows for minimal staffing, minimized 
walking distances, and increased security. Additionally the radiating areas often 
aid in locating materials for patrons, because each section has a clear spot in 
the building itself. Historically this is a form for larger libraries. 

Rgure 3.4. Diagram. Unear orga
nization minimizes bay depth but 
facade length_. -----~ 

Rgure 3.5: Diagram. Radial 
organization emphasizes security 
1t the cost of fle>dbility, 

~--~ II 



Facility Issues and Goals/Objectives 

Issue 1: 

The library must succeed in serving its customers. Libraries, particularly branch 
libraries, have the purpose of delivering accurate, complete, fast access to im
portant materials and programs. If the library does not efficiently function as an 
institution which serves community needs, it is a failure.4 
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Response and Goal 1: 

The spaces should be laid out in a logical sequence that is intuitive to the first 
time visitor. It should have a flexible layout that allows for individual, small 
group, and large group activities. The layout should also allow for efficient ser
vice of the building by staff.5 

"' .x: 
0 
0 cc 

Community 
Needs 

"' iij 
(,) 

:0 
0 ·c: 
Q) 

0.. 

library 

l .s::. 
~ 
cu 
Q) 

"' Q) 

a: 

Rgure 3. 6: Diagram. Ubraries 
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Facility Issues and Goals/Objectives 

Issue 2: 

There is a special "librariness" that is a part of all of these facilities.6 This " li
brariness" is achieved through a quiet, safe, intellectual environment where 
everyone is welcome, and people can easily have public access to facilities. 
Successful libraries are intuitive, clear and logical to even new visitors. 

Response and Goal 2: 

The library must have design elements that help the community identify it as 
both a public facility, and specifically one of education and community space. 
Safety is paramount, and clear sight lines should be maintained throughout the 
building. 

Visible Materials, Reading 
Areas, Staff Members 

t 
,,,'4 / 
n I ..,.__________, 
LJ Circulation 

Signs t /Information 

Rgure 3.8. Diagram. Organiza
tion, claJfty and access for the 
~tron are important. 

Rgure 3 9.· Diagram Include wel
coming features that emphasize 
the facility's public nature. 
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Facility Issues and Goals/Objectives 

Issue 3: 

The modern library, particularly the branch library, where space is limited, must 
respond to new advances in technology such as e-books, wireless access, 
downloadable content, and increase bandwidth, but they must balance this new 
technology with traditional content. Bound and printed material is still being 
produced, and in greater bulk than any time in history. Some may theorize li
braries will become museums of old books, but in reality the library will probably 
simply grow with technology. 7 

Response and Goal 3: 

Mechanical and services must be located throughout the building with focus on 
areas such as the media lab. Technology, specifically computing facilities can 
either be segregated or integrated throughout the building, and while there are 
reasons for both, convenience will probably result in a need for integration. An 
organizational method of adjacency and separation should be employed to keep 
computers both at hand, but also keep them from being an interference. 

Rgure 3 1 O· Diagram Technol
ogy ana traditional content must 
be both integrated and separate. II 



Facility Systems Analysis 

Heating/Cooling 

A central unit provides heating and cooling in most public libraries. It is not a 
very efficient method, but to maintain environment levels it is needed in main 
libraries with special collections. This is not the case in branch libraries, which 
have far more lax requirements in preservation. Branch libraries essentially are 
limited by human comfort, since people wear out the material or it becomes 
outdated before the environment damages it.8 

Possible sustainable alternatives include using thermal mass as a thermal bat
tery.9 Books and large metal shelves present can be put in high exposure win
dows. Louvres controlling the sunlight hitting the shelves can provide additional 
control. Radiant heating and cooling are also possible measures, though they 
are often associated with bad acoustics which is not ideal for a library. Evapo
rative cooling is also a potential solution for cooling loads, as summers in this 
area tend to be hot and dry, and these materials are not terribly susceptible to 
some humidity. 

Internal 
Heat 
Over 
Time 

Rgure 3 11: Diagram. Neating 
needs may be met using mass 
as thermal batteries. 

Cool, 
Moist Air 

Rgure 3.12 Diagram Evapora
t~1e cooling adds some moisture 
o the ak, but is acce table II 



Facility Systems Analysis 

Lighting 

A combination of fluorescent and natural light is used in most libraries. In
candescent fixtures are usually reserved for special effects and displays. The 
extensive use of fluorescent lighting is a step in the right direction for energy 
conservation, but there are better alternatives. 

Skylights could allow light deep into buildings, and with sun-tracking mirrors 
they can be counted on during all sunny hours.10 Louvres can help introduce 
glare control in computer areas, which are the only area that typically require ar
tificial light for comfort reasons. Anti-glare monitors, perforated screens outside 
and landscaping choices can make natural light even more comfortable. Task 
lighting can be handled by LED fixtures, which are high output and low con
sumption. Ideally reading and study areas will be placed near windows, creat
ing enough light on their own. 

Rgure 3 13 Diagram Lowres 
aria l1ghtshetves wm harsh U1rect 

7ht nto soft ro1rect ~nt 
---~ II 



Electrical 

Electrical requirements are fed by the central grid, as most buildings are. Elec
trical needs are mitigated as much as possible through the use of sensors which 
detect when a room is not in use and day lighting where possible. 

Electrical autonomy is one of the major goals of this project, and hopefully this 
is possible through extensive use of natural light, solar heaters, wind generators 
and photovoltaic technology. 

Water 

In this environment sprinklers tend to be necessity in traditional landscaping. 
Water use for toilets, sinks and janitor closets also contribute to the water load. 

Possible solutions include waterless urinals, lowest possible gallons per flush/ 
minute fixtures, automatic sensors on the sinks, xeriscaping, grey water collec
tion and solar heating of water. 

Daylighting 

Rgure 3. 14. Diagram Differing 
integrated strategies can reduce 
and reverse energy_ expenditures 
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Rgure 3 15 Oagram Water 
collection and srorage cari be 
1tegrated throughout the site II 



Facility Systems Analysis 

Fire 

Fire safety is important in libraries, due to the flammable nature of lots of pa
per in one concentrated area. Typical systems include either a water sprinkler 
system that potentially ruins books when the system is set off on accident, or a 
Halon dispersal style system where a gas suffocates the fire. This latter method 
is preferred in that it does not damage books, but accidental activation puts 
people at risk for breathing the gas and also creates a mess. 

Water may be perfectly acceptable in a branch library with non-sensitive materi
al. Sustainable alternatives to Halon exist in products such as Novec 1230 that 
does not cause damage to the environment, and can be discharged with people 
still in the building.11 

Ill 



Activity/Spatial/Design Requirements 

Space: Pickup/Drop-off 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Pickup/drop-off of visitors. Bike storage on bike 

racks. Patrons wait out front while waiting for cars or for 
the library to open. Patrons drop off books in book drop. 

SIZE (net sq ft): 900 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 

ENVIRONMENT: 
ADJACENCY: 
MATERIALS: 

LIGHTING: 

Needs include a study secure book drop, preferably 
integrated into the building, and also bike racks. 
Needs include adequate lighting and good visibility to 
ensure a feeling of safety both inside and out. 

Durable weather-resistant exterior floor finish required. 
Should possibly coordinate pattern or finish with building 
exterior. Nonslip surface required. 
Lights must illuminate all areas within porch area, not 
leaving any dark corners for safety reasons. Level should 

be appropriate to identify faces. 

Agure 3.16 Diagram. OJncep
•uaJ plan of pickup/drop-off area. 

m 



Activity/Spatial/Design Requirements 

Space: Lobby 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Distribution of materials to visitors via racks/tables. Minor 

drinking and eating, but not to the point of needing tables. 
This is an area to shelter the interior from the elements. 

SIZE (net sq ft): 400 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 

ENVIRONMENT: 

ADJACENCY: 
MATERIALS: 

LIGHTING: 

Equipment needs include floor mats/grille system, trashcan, 
vending machines, information racks, water fountains and 
possibly a public pay telephone. 
Needs include the need to see out for a feeling of safety 
when leaving and arriving during the night, etc. 
Needs include adequate sealing and dust control to prevent 
water and dust inside. 
Should be adjacent to bathrooms and gathering space. 
Weather resistant floor required with a non-slip surface. 
Must be easy to clean. Needs an sound barrier toward any 
interior spaces. Should likely not have a visual barrier. 
Lights must be sufficient for reading while seated. 
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Activity/Spatial/Design Requirements 

Space: Exhibit Space 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Viewing and displaying of objects. May also be used as 

a space to distribute materials via racks or tables. 
SIZE {net sq ft): 200 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 

ENVIRONMENT: 
ADJACENCY: 
MATERIALS : 

LIGHTING: 

Needs include either display cases or tack-boards that can 
be rolled and stored. 
Needs include either keeping low value items or investing in 
a sturdy and lockable case in a visible area.12 

Can be centralized or dispersed. 
If integrated furniture, displays should be durable, easy to 
clean material, likely some type of metal. Since this is likely 
integrated into another space, materials and color should 
match. 
Accent lighting may be needed in or around cases. 
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Activity/Spatial/Design Requirements 

Space: Circulation Desk 

PUBLIC/SEMIPRIVATE/PRIVATE: Semiprivate 
ACTIVITIES: Visitors bring materials to return or check out, and staff 

processes them. Staff also answers phones, questions, 
and performs clerical work. 

SIZE (net sq ft): 200 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 

ENVIRONMENT: 
ADJACENCY: 

MATERIALS: 

LIGHTING: 

Needs include a phone, computer, fax machine, printer, bar 
code scanner, bookshelves and a chair per terminal. 
Needs include a magnetic sensitizer for use with security 
gates. 

Should have a clear view of the main entry and children's 
area for security reasons. 
Desk should be durable, easy to clean and scratch resis
tant. Surrounding space must muffle noise and finishes 
should be warm to welcome the visitor, so carpets and 
woods are possible choices. 
Lighting should be adequate for desk level clerical work. 
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Activity/Spatial/Design Requirements 

Space: Meeting/Multipurpose Room 

PUBLIC/SEMIPRIVATE/PRIVATE: Semiprivate 
ACTIVITIES: Gathering space for medium to large groups of people. 

Serves as a space for viewing movies, performers or 
children's activities. 

SIZE (net sq ft): 850 

Performance Requirements/Needs 

EQUIPMENT: Requirements include several dozen chairs, about two 
dozen tables, whiteboard, sink with cabinets, a dvd player, 
a vcr, a large television, overhead projector and digital 
projector. 

SECURITY: Requirements include lockable storage closets for tables, 
chairs and electronics. 

ENVIRONMENT: Should have adequate sound insulation so as to not disturb 
the rest of the library. 

ADJACENCY: Should be adjacent to entry or as close as possible to limit 
excessive traffic through quieter areas. 

MATERIALS: Children may sit on the floor, so carpet is appropriate. 
Walls will need to be acoustically insulated the most in this 
area.13 

LIGHTING: Lights must be dimmable, from the off position to 
reading at desk level. 
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Rgure 3.20· Diagram Concep
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Activity/Spatial/Design Requirements 

Space: Seating/Reading Area 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Reading, studying and quiet discussion between visitors 

and staff. Some visitors may be using laptop computers 
with either wired or wireless connections. 

SIZE (net sq ft): 1000 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 
ENVIRONMENT: 

ADJACENCY: 
MATERIALS: 

LIGHTING: 

Includes small tables, large tables, comfortable lounge style 
chairs, office style chairs, desks, task lighting and access to 
electrical outlets. 

Requirements call for low noise, also, natural light is prefer 
able for reading .14 
May be centralized or dispersed. 
Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Carpet should be used to dampen noise. Ceiling may also 
need dampening of some sort. 
Lights must be sufficient for desk level reading. Less light 
between tables areas with areas with task lighting with 
smaller LED features also acceptable. 

Figure 3 2 Diagram '?Cl rect 
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Activity/Spatial/Design Requirements 

Space: Children's Area 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Children and parents browse for age appropriate material. 

Staff or visitors may read to children in small groups. 
SIZE (net sq ft): 400 

Performance Requirements/Needs 

EQUIPMENT: Needs include child-size furniture such as tables, chairs, 
bookshelves, beanbags and large stuffed animals. 

SECURITY: Needs include a highly visible area to promote safety and 
discourage potential predators. 

ENVIRONMENT: Requirements call for bright colors and themes that might 
appeal to children on walls.15 May need glass walls to allow 
view of children but mitigate inevitable noise. 

ADJACENCY: Requirements ideally place this area near the front desk 
where staff can keep watch best. 

MATERIALS: Colorful materials or murals should be used to appeal to 
children. Carpet should be used to dampen noise. Room 
may have glass walls or something else that permits visual 
monitoring of occupants by staff or parents, but mitigates 
noise. All surfaces should be scratch resistant and easily 
cleaned. 

LIGHTING: Lights must be bright enough to read at a child 's seated 
level. 

-.visibility 

Rgure 3.23 Diagram Concep
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Activity/Spatial/Design Requirements 

Space: Teen Area 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Gathering, studying and quiet discussion in an area with 

atmosphere geared toward teenage demographics. 
SIZE (net sq ft): 400 

Performance Requirements/Needs 

EQUIPMENT: Needs include electrical outlets, small and large tables with 
chairs, task lighting and sofas/chairs for lounging. 

SECURITY: Requirements include durable furniture and fixtures, as 
users may vandalize them. 

ENVIRONMENT: Requirements include decorative themes that would appeal 
to teens. 

ADJACENCY: Requirements include isolating this area from the children 's 
area, as grouping them together with children is offensive, 
and will discourage use.16 

MATERIALS: Colorful materials should be used to keep the area from 
being cold or impersonal. Color and material should be 
selected with the occupants' ages in mind, as well as the 
negative sensitivity to perceived childish themes. Carpet 
should be used to dampen noise. All materials should be 
scratch resistant and easy to clean. 

LIGHTING: Lights must be sufficient for desk level reading. Less light 
between tables areas with areas with task lighting with 
smaller LED features also acceptable. 

~o"ies & Music 

Figure 3 24 Diagram Conceo 
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Activity/Spatial/Design Requirements 

Space: Study Area 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Quiet study or reading . Patrons may bring in laptops and 

use wired or wireless connections. May be individual or 
group study. 

SIZE (net sq ft): 550 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 
ENVIRONMENT: 

ADJACENCY: 
MATERIALS: 

LIGHTING: 

Requirements include tables, chairs, study carrels, group 
areas, electrical outlets, reference computers and task 
lighting. 

Environmental requirements call for low noise levels, also, 
natural light is desirable. 
Adjacency to reference material is a plus, but not necessary. 
Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Carpet should be used to dampen noise. Ceiling may also 
need dampening of some sort. Group study 
areas would need acoustic and possibly visual barrier for 
privacy and concentration. A visual barrier may cause 
security issues however, so a partial or perforated barrier 
may be more appropriate. 
Lights must be sufficient for desk level reading. Less light 
between tables areas with areas with task lighting with 

Group 
Study 
Room 

Rgure 3.25. Diagram. Conceptu
r:i1 section of needs in study area 
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Activity/Spatial/Design Requirements 

Space: Media Lab 

PUBLIC/SEMIPRIVATE/PRIVATE: Semiprivate 
ACTIVITIES: Computer usage, scanning, printing and copying. 
SIZE (net sq ft): 550 

Performance Requirements/Needs 

EQUIPMENT: Requirements include desks, chairs, scanners, printers, 
copiers, computers. 

SECURITY: Requirements call for a controlled door, and tethered 
equipment to mitigate theft. 

ENVIRONMENT: Requirements call for artificial lighting to reduce glare on 
computer screens. A partition may be desirable to prevent 
excessive machine noise from infiltrating other library 

ADJACENCY: 

MATERIALS: 

LIGHTING: 

spaces. 
Requirements may call for this area to be under 
supervision near the circulation desk. This may be 
centralized or decentralized throughout the space however. 
Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Materials that resist heat will help control heat radiating 
from machines, reducing temperature fluctuations. Carpet 
should be used to dampen noise. Audio barrier may be 
glass to allow required visual security. Materials should be 
durable and easy to clean. 
Lights must be sufficient for desk work, possibly task lights. 
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Activity/Spatial/Design Requirements 
' 

Space: Collections/Stacks 

PUBLIC/SEMIPRIVATE/PRIVATE: Public 
ACTIVITIES: Browsed by visitors and organized by staff. 
SIZE (net sq ft): 2500 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 
ENVIRONMENT: 

ADJACENCY: 
MATERIALS: 

LIGHTING: 

Requirements call for adjustable steel shelves, usually con 
figured in long rows, and other smaller racks for popular 
material. 

Requirements include adequate lighting to see the lower 
levels. Can be either artificial or natural. 

Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Carpet should be used to dampen noise. Ceiling may also 
need dampening of some sort. 
Lights must be sufficient for reading book titles located as 
little as two feet above the ground. 

Light must ~ 
allow lowest 
shelf to be 
read 

F'gure 3.28. Diagram Concep
tual section of needs in colfec
t,0nslstack area 
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Activity/Spatial/Design Requirements 

Space: Workroom/Office Area 

PUBLIC/SEMIPRIVATE/PRIVATE: Private 
ACTIVITIES: Staff answers phones and does clerical work on computers. 

Postal packages prepared and books are repaired. 
SIZE (net sq ft): 650 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 
ENVIRONMENT: 
ADJACENCY: 
MATERIALS: 

LIGHTING: 

Concerns call for either separate offices or cubicle, prefer 
ably with their own computer and phones, though sharing is 
possible. A central printer, copier and workstation for 
creating signs and repairing books is appropriate. 

Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Carpet should be used to dampen noise. Ceiling may also 
need dampening of some sort. 
Lights must be sufficient for clerical work at desk level. 
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Activity/Spatial/Design Requirements 

Space: Manager's Office 

PUBLIC/SEMIPRIVATE/PRIVATE: Private 
ACTIVITIES: Filing, phone calls, small meetings and other managerial 

tasks. 
SIZE (net sq ft): 650 

Performance Requirements/Needs 

EQUIPMENT: Requirements include a phone, computer, shelving, a large 
desk, and chairs for the manager and visitors. 

SECURITY: Requirements include a door lockable from most staff 
members, the most private space. 

ENVIRONMENT: Requirements call for a quiet space to handle sensitive 
business for the office.17 

ADJACENCY: 
MATERIALS: 

LIGHTING: 

Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Materials should be scratch resistant and easy to clean. 
Partition likely of glass or another materials that allows 
visual but not audio connection to the rest of the office. 
Lights must be sufficient for reading at desk level. 
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Activity/Spatial/Design Requirements 

Space: Staff Lounge 

PUBLIC/SEMIPRIVATE/PRIVATE: Private 
ACTIVITIES: Staff can prepare small meals, relax on breaks and 

socialize. 
SIZE (net sq ft): 170 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 
ENVIRONMENT: 
ADJACENCY: 
MATERIALS: 

LIGHTING: 

Requirements call for a microwave, refrigerator, small 
stove, sink, cupboards, small table, chairs, sofa and small 
lockers for personal belongings of employees. 

Requirements call for a quiet environment to relax in. 

Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Carpet should be used to dampen noise. Ceiling may also 
need dampening of some sort. Surfaces should be easy to 
clean and scratch resistant. 
Lights must be sufficient for reading at table level. 
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Activity/Spatial/Design Requirements 

Space: Shelving Preparation Area 

PUBLIC/SEMIPRIVATE/PRIVATE: Private 
ACTIVITIES: Staff pre-organizes material for ease of dispersal. 
SIZE (net sq ft): 120 

Performance Requirements/Needs 

EQUIPMENT: 
SECURITY: 
ENVIRONMENT: 
ADJACENCY: 

MATERIALS: 

LIGHTING: 

Requirements include book carts and steel shelving. 

Should be adjacent to book drop to help staff not have to 
move books long distances. 
Warm materials such as wood or colorful materials should 
be used to keep the area from being cold or impersonal. 
Carpet should be used to dampen noise. 
Lights must be sufficient for reading book titles located as 
little as two feet above the ground. 

Light must ~ 
allow lowest 
shelf to be 
read 

Book 
Drop 

Rgure 3.32 Diagram. Concep
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Activity/Spatial/Design Requirements 

Space: Back Issue Area 

PUBLIC/SEMIPRIVATE/PRIVATE: Private 
ACTIVITIES: Storage and retrieval of back issues and periodicals by 

staff. 
SIZE (net sq ft): 140 

Performance Requirements/Needs 

EQUIPMENT: Requirements call for magazine holders and steel shelves. 
SECURITY: 
ENVIRONMENT: 
ADJACENCY: 
MATERIALS: Warm materials such as wood or colorful materials should 

LIGHTING: 

be used to keep the area from being cold or impersonal. 
Carpet should be used to dampen noise. 
Lights must be sufficient for reading book titles located as 
little as two feet above the ground. 

Light must ~ 
allow lowest 
shelf to be 
read 
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Activity/Spatial/Design Requirements 

Space: Restrooms 

PUBLIC/SEMIPRIVATE/PRIVATE: Semiprivate 
ACTIVITIES: Users use the facilities or clean themselves up. 
SIZE (net sq ft): 190 

Performance Requirements/Needs 

EQUIPMENT: 

SECURITY: 
ENVIRONMENT: 
ADJACENCY: 

MATERIALS: 

LIGHTING: 

Code specified number of urinals/water closets and 
lavatories. Partitions between urinals/water closets. 
Paper towel dispenser, soap dispenser, trash can, mirrors, 
hand dryer are needed. Feminine hygiene product 
dispenser needed in women's facilities only. 
Line of sight must be interrupted for privacy's sake. 
Door may be required to prevent odor problems. 
Should be adjacent to lobby for ease of location and 
isolation. 
Non-porous, easy to clean , vandal resistant surfaces 
required. Likely stainless steel commercial grade fixtures. 
Floor should be non-slip surface. Partitions should not go 
to the ground for ease of cleaning. 
Lights must be sufficient for thorough cleaning, as that 
activity will require the most light of any activity. 



Facility Precedents 

Precedent 1: 

Phoenix Central Library, designed by Bruder/OWL Architects, built 1990-1995. 
Located in Phoenix, Arizona.18 

Significance 

Deals with complicated lighting issues posed in libraries in a similar context to 
the project. This precedent is valuable in seeing how to control glare and light a 
library space. 

Rgure 3.34: Photo. Phoenix 
(;entral Ubrary allows daylighting 
to penetrate deep in the building 

Rgure 3.35: Photo. Phoenix 
(;entral Ubrary controls solar heat 
gajn {J8Ssivey through fowres II 



Facility Precedents 

Precedent 2: 

Learning Resource Center, designed by Richard Rogers Partnership, opened 
1996. Located in the Thames Valley, United Kingdom.19 

Significance 

This building is a model of integrating traditional library with modern technology. 
The building section is intuitively organized with separate but adjacent physical 
and virtual material. It is a model of mixing what some people see as conflicting 
interests, but what librarians see as the future. 

Rgure 3 36. Diagram The Learn
'19 Resource Center integrates 

a'ld tect1nolo in the bay 



Facility Precedents 

Precedent 3: 

Newton Library, designed by Patkau Architects, built 1990-1992. Located in 
Surrey, British Columbia.20 

Significance 

This building is a facility precedent due to its liberal usage of natural light to let 
the visitors read and feel connected to the outside. The facility is close to the 
appropriate size and follows most suggested guidelines researched. It compre
hensively organizes all suggested spaces in an organized manner while main
taining security. It is a valuable logistical example. 

Agure 3 37 ..Jf?o·o NeNton u 
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Table of Required Spaces 

Space Name Net square feet 

Pickup/Drop-off 900 (not in net) 

Lobby 400 

Exhibit Space 200 

Circulation Desk 200 

Meeting/Multipurpose Room 850 

Seating/Reading Area 1000 

Children's Area 400 

Teen Area 400 

Study Area 550 

Media Lab 550 

Collections/Stacks 2500 

Workroom/Office Area 650 

Manager's Office 140 

Staff Lounge 170 

Shelving Preparation Area 120 

Back Issue Area 140 

Total 8270 

Rgure 4. 1: Table. Required spaces and respective square footages 
For libraries: Net Sq Ft. I .65 =Gross Sq. Ft 4 

8270 Net Sq. Ft. I .65 = 12724 Gross Sq. Ft. 

NFPA 101 :1 

Occupancy for "Business" 
type is 100 Gross sq. ft. 
per person. 

12724 gross sq. ft. I 100 
gross sq. ft. per person = 
128 Occupants. 

Note: The size was deter
mined through interviews 
with the West Texas Di
rector of Public Libraries, 
and the Manager of the 
Groves Library Branch in 
Southwest Lubbock.2 

The Groves Library, the 
newest of the Lubbock 
branch libraries, was used 
as a baseline to determine 
room sizes and usage. 
The librarian found the 
existing facility's space 
mostly sufficient, but 
said additional room for a 
media lab, teen area and 
expanding reading areas 
would be desirable.3 An 
additional 2000 sq. ft. 
would be sufficient to add 
these spaces. 
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Table of Service Spaces 

Service % of Gross Sq. Ft. Required 

Circulation 20% 2245 

Mechanical 5.5% 700 

Walls, Partitions, Structure 7.0% 890 

Toilets (Public) 1.5% 190 

Janitor Closets 0.5% 64 

Unassigned Storage 0.3% 38 

Total: 35% 4127 

Rgure 4.2 Table. SerVJCe spaces and required square footages 
:38.sed on Vl/illiam Pena's recommendation of service spaces 1n buildings us'ng a .65 Etncency Ra·o 

NFPA 101 Occupancy:5 

128 Occupants. 

Businesses require 1 water 
closet/urinal I 25 occupants. 

128/2 = 
64 Male/25 = 3 W.C.s 
64 Female/25 = 3 W.C.s 

1 lavatory I 40 occupants. 

64 Male/ 40 = 2 lavatories 
64 Female/40 = 2 lavatories 

1 drinking fountain I 100 
occupants. 

128 Total/100 = 2 fountains 

Also requires 1 service sink. 
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Spatial Diagram 

Media Lab 

____________ ._ ______ ...:C~o:ll:ec:_-t.ions/Stacks 

Reading Area 

Multipurpose 
Room 

Dropoff/ 
Exterior 

Office 
Area 

Rgure 4.3: Diagram Relational diagram of spaces. Public areas are green, Semi-private areas are 
yellow. and private areas are red Solid lines are physical connections, and dashed are visual II 
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Overview 

Overview of Project 
Location and Site 

The greater context for this site is 
Lubbock, Texas, a city with a 
population of about 250,000. It 
is located in Lubbock county in 
Northwest Texas. The city is at 
33°33'53"N, 101 °52'40"W, and is 
on average 3,256 feet above sea 
level.1 

The city is organized on a grid, 
and most of it sits within Loop 
289. University Avenue is a north 
to south street that cuts the loop 
roughly in half. University Avenue 
becomes North University Avenue 
north of Texas Tech University. The 
project site is located a few blocks 
north and west of this transition. 

The site, as well as other public 
library facilities are marked on the 
map to the right.2 

Rgure 5. 1. Map. Ubraries in Lubbock. 1. Project Site. 2 Groves Branch 3 Godeke Branch 4 
Texas Tech Main Ubrary. 5. City ot Lubbock Main Ubrary. 6 Patterson t3ranch II 



Overview 

Overview of Project 
Location and Site 

The selected site is within the Arnett Benson neighbor
hood, a suburb located about two miles northwest of 
downtown Lubbock. Specifically, the site is the existing 
Maedgen park, directly adjacent to the north side of an 
elementary school. The existing built form on the site is 
limited to a small amount of playground equipment on 
the east side. The natural form contains numerous trees 
of varying size, from saplings to mature trees approxi
mately 30 feet tall in the center of the site. 

The socio-cultural context of the site can be summarized 
as predominately Hispanic. English is not the primary 
language at home in nearly 60% of the households in 
the area. The average self-reported household income 
of the area is $24,218. 24.1 % of the families were below 
the poverty line in 1999. 3 Research and examples show 
this has little bearing on the design of the facility itself, 
however, low-income minority populations show special 
need and interest in community facilities for education, 
such as libraries. These same populations also desire to 
have these facilities inside a community, not on the edge 
or outside, and will travel only limited distances to reach 

the facilities due to comfort or ability issues. 
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Context Issues and Goals/Objectives 

Issue 1: 

A large public space central to the neighborhood is the proposed site. The 
building must respond to their needs. The project must integrate current needs 
and values of the neighborhood. 

Response and Goal 1: 

Replacement of the playground in another configuration can improve public 
acceptance, and the larger public space is being replaced by another ongo-
ing project, so this is not infeasible. The library serves an educational and civic 
purpose in the community; it will be a project they can feel proud about and will 
serve all aspects of the community. 

•• 
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Context Issues and Goals/Objectives 

Issue 2: 

The natural environment contains numerous trees and a large green space, 
things uncommon for Lubbock and this neighborhood. In order to justify this 
the design must save all trees possible, incorporate as much green space as 
possible and be aesthetically pleasing. Environmental impact must be minimal 
for the both the community to accept it, and for it to be a sustainable design. 

Response and Goal 2: 

The existing trees on the site must either be built around, or relocated on the 
site. Since the trees are in the middle of the site, the latter is probably likely. 
The integrated park space must be both efficient and spread across the entire 
site, to prevent the community from seeing it as being marginalized. 

• 

Rgure 5 4 Diagram Concep
tual otan shOwlng environmental 
sensiUVity b reswna tiees II 
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Context Issues and Goals/Objectives 

Issue 3: 

Lubbock requires both heating and cooling loads at different times of the year, 
and sometimes even in the same day. Winters are also sometimes grey, not 
allowing good sun to be utilized for photovoltaic technology or passive thermal 
battery strategies. Water collection will also have to take place on site in order 
to be a successful sustainable project, a tricky situation in an area as dry as 
Lubbock. 

Response and Goal 3: 

It is possible to respond to context with glazing and radiant heating to handle 
unique needs for winter. Battery systems also exist that may permit banking 
of excess summer energy. Wind is also greater in the winter, so it is sensible 
to use wind power primarily in the winter and solar in the summer. Water col
lection will aid in limiting runoff, eliminating puddles and flooding, and watering 
of the landscape. Large enough tanks and permeable surfaces in parking and 
playgrounds will aid in achieving a sufficient amount for collection when coupled 
with a collection system on the building itself. 

Daylighting 

F:gve 5 5 :Jiagram Concep
iual sec[J()(1 shoo ng ·egrated 
drnare res e stra'f}f]es 

~~-

Rain Collected 
by Roof .• • • 

I 

f. ... 
: Permeable . 
• Surfaces 

Cistern 
Collector 

Rgure 5 6 Ota.gram Water col
ect1on can help compensate tor 
ONranra1 II 



Site Analysis 

Built Context 

The site is located in the Arnett Benson suburb on the existing Maedgen park at 
Boston and Amherst, a few blocks west of N. University Avenue. The built con
text includes an elementary school directly to the south, with an activity court. 
A cul-de-sac and service alley separates the park and the school grounds. On 
all three other sides are medium density residential houses that can be de
scribed as simple and economical. Most are getting old, but are still in decent 
repair on the whole. 

On the site itself is a partial gate on the east side, chain-link, about 3 feet tall , 
facing the alley. A sign with the park's name, and a moderate amount of wood 
and plastic playground equipment is present on a bed of loose smooth stones. 
A small (about 25 sq. ft.) theatre area is dug into the side of a three foot tall hill. 
Also present is a covered area with a porch, possibly for hosting events or a 
small band. 

Rgure 5 7. Photo. Side of Mc
\1\!horter Bementary facing the 
site. 

Rgure 5 8. Photo. Theatre pit 
dug into sde of the h'll next to the 
playground. II 



Site Analysis 

Natural Context 

The natural context of the site can be framed in the greater context of the cli
mate of West Texas. The city of Lubbock is at an elevation of approximately 
3,241 feet. The July Average Temperature is 80.0F, and the January Average 
Temperature is 38.9F. Annual snowfall averages 9.6", and there are 261 annual 
days of sunshine.4 

The natural context of the site 18 small trees 10 medium trees and 5 large trees. 
Aside from the built area of playground, the rest of the site is covered in short 
grass. About ten homes visible from the site have trees. The elementary school 
to the south has two yards, each about as big as the playground, one grass and 
one paved. The topography is relatively flat. 

Rgure 5 9 Photo One of the 
large trees occupying the m dd!e 
of the site II 



Site Analysis 

Psychological Context 

The psychological context of the site can fairly be said to be one of play, rec
reation and learning. This is based on the fact there is extensive playground 
equipment and the school is directly adjacent to the site. There were a few 
people at the playground even in 35-degree weather; obviously it is a place 
where people of the community are drawn. 

Historical Context 

Lubbock, as it is, was formed in 1890 when Old Lubbock and Monterey joined. 
The city incorporated in 1909 and in 1910 the census counted 1,938 residents. 
Texas Technical College opened in 1923. By 1960 the city had over 168,000 
residents, and in the 1940-1950 decade, was the second fastest growing city 
in the country. In the 1980s, Lubbock had a population of 187,000 residents, 
21 % of which were Hispanic, the majority of them ending up in North Lubbock, 
where this project is located. 60% of the homes in the area were built between 
1940 and 1979.5 

F19ure 5 10· Pl1oto The play
ground makes this area a tu11 
and active environment. 

Figure 5 11 Pharo One ot the 
houses a couple or oecades old II 



Site Analysis 

Socio-Cultural Context 

The neighborhood is made of 9288 residents, with a median age of 24.6 years 
of age. 32.6% are under the age of 19. The average family size is 3.53 people, 
and the average household size is 2.54 residents. Hispanics make up 72.3% 
of the neighborhood, Anglos make up 21.5% and Black or African Ameri-
cans make up 3.4%. 59% of homes speak a language other than English at 
home.6 Hispanic tradition places a high value on public space, largely because 
of crowded homes, which is the case in this location. A high emphasis is also 
placed on community and family pride. 

Economic Context 

The median value for a home in the Arnett Benson neighborhood is self-valued 
at $30,328. 55.3% of people rent, 36.3% own, and 8.5% are vacant. Median 
gross rent of specified units is $432. The median household income is $17,320. 
The median family income is $24,218 with a per capita income of $8,854. 
24.1 % of families were below the poverty line in 1999. Sales and services make 
up about 52% of people's occupations, with 21.5% of people listing manage
ment, professional and related occupations. About 24% are involved in con
struction, production, shipping or transport as an occupation. 60.1 % of avail
able workers over the age of 16 are employed. 7 



Maps 

Aerial Information 

The aerial photograph to the right 
shows the site and immediate 
surroundings. The boundaries of 
Canton Avenue on the west , Bos
ton Avenue on the East, Amherst 
Street on the north, and 1st Street 
on the south define the site. 

The cul-de-sac off of 1st Street 
goes through the site, turning into 
an access road. The tan shapes 
on the east of the site is where the 
playground equipment currently is. 

Most of the mature trees on the site 
are located at the center, though 
trees of a younger age are scat
tered throughout. 

The building directly south of the 
site is McWhorter Elementary 
School. The school has a paved 
activity area, as well as a grass 
field on the east of the site. The 
other sides of the site are line with 

homes. 
Rgure 5. 12 Photo Aerial photograph ot the site and surrounding 
bloeks The site is outlined in reef II 



Maps 

I fl1 

r::::;gure 5 13 Map. Aerial photograph ot site with GIS overlay Yellow lines are topograohy. Re:J lines are drainage zones Blue h'nes are property lines Green 
Ines are county roads 



Photo Documentation 

Rgure 5. 14. Photo. V1ew tram southwest cor
ner ot the site inward. 

Rgure 5 17. Photo. V1ew from the northwest 
comer of the site inwards 

Rgure 5. 15: Pharo. V1ew from north side ot the 
site across toward south side 

Rgure 5. 18 Photo Vievv from i,,vest side of the 
site across toward the east side. 

Rgure 5 16. Photo. V1ew from the southeast 
comer of the site inward 

Figure 5 19 Phoro. V1evv from the northeast 
comer of the site inward II 



Photo Documentation 

Rgure 5.20 Photo Example ot a rypical house 
trom the surrounding neighborhood. 

Rgure 5.23. Photo. Example of a typical house 
'Om the surrounding neignborhood 

Rgure 5.21 Photo View toward vtc1Mlorter 
Bementary north entry, which faces the site 

Rgure 5.24. Photo View toward easr 'nto the 
cu-de-sac 

Rgure 522 Photo. View of the McWt1orter 
Bementa.ry's pa.ved actMty court, next to the 
cul-de-sac. 

Rgure 5 25. Phoio Vtevv to;vard west out of 
the cu de-sac II 



Photo Documentation 

Agure 5.26. Photo. Playground equipment. 

Agure 5.29.· Photo. Playground equipment. 

.\ 

Rgure 5.27 Phoro. OJvered area next to play
ground equipment. 

Agure 5.30: Photo. Theatre pit next to the 
covered area and olayground equipment. 

Rgure 5.28. Photo. lV.'ey to the east taang the 
site 

Agure 5.31. Photo Chain/ink fence facing the 
alley on the east side ot the site. 



Context Precedents 
I 

Precedent 1: 

Phoenix Central Library, designed by Bruder/OWL Architects, built 1990-1995. 
Located in Phoenix, Arizona.8 

• - .-.-. .._ • i ... - .. :' .- - -, 

' . 

Significance 

Maintained an entirely glazed North and South fac;ade despite desert climate by 
an advanced shading/louvre intelligent skin. Skylights with tracking mirrors get 
light into the interior of the building, cutting the need for interior lighting. Large 
brick East and West sides act as thermal batteries for heating and cooling. 
Demonstrates the harsh desert climate does not mean glazing is not possible, 
and that thermal batteries are an effective technology in a similar desert environ
ment. 

Rgure 5.32 Photo. Phoenix 
CeltraJ Ubrary. Responds to 
desert context with shading. 

-~ 

RgLre 5 33 Photo Phoenix 
C,entra brary 3u'tJ.'ng 8GJUStS to 
eweme d arid night conditions II 



Context Precedents 

Precedent 2: 

The Environmental Buidling, designed by Feilden Clegg Architects, built 1994-
1996. Located in Garston, United Kingdom.9 

Significance 

This building is a model of an intelligent building that responds to its environ
ment. Windows automatically open and close to control ventilation, heating 
and cooling. Louvres control sunlight and glare. Building has photovoltaic cells 
integrated in the southern wall, making up the approximate energy expended in 
artificial lighting. Uses radiant heating and cooling in the floor as well as cross 
ventilation for primary climate control. Solar collectors are used for hot water 
and to supply the hot water for the radiant heating. This project is an excellent 
example of the integration of numerous systems into a cohesive project that ad
dress natural contextual issues. 

Figure 5.34. Photo The Envi
ronmental Building's automatic 
louvres letting in ligh_t_. ---~ 

Rgure 5.35: Photo. The Envi
ronmental Building's automatic 
louvres shuttinq out light II 



Context Precedents 

Precedent 3: 

Newton Library, designed by Patkau Architects, built 1990-1992. Located in 
Surrey, British Columbia.10 

Significance 

This building is not a contextual precedent due to sustainable or environmental 
response. Instead it is an example of how a small branch library can respond 
to its community through a bold public presence. The library should be a land
mark, and through strong forms it becomes a center of a community. 

Rgure 5. 36. Photo Ne.Mon U
brary. Features such as porches 
and bikeracks welcome visitors 

Rgure 5 37: Photo. Ne.Mon 
Ubrary. A good branch library 
heavily caters to public needs II 
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Response to Theory Issues: 

The primary theory issues had to do with minimizing costs by applying passive strategies first, and then use gen
erative strategies second, as they are typically much more expensive. In order to identify which strategies can be 
used, some analysis must be done. 
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Relative Humidity 

Plotting average temperature and relative humidity pat
terns against the human comfort zone helps to identify 
whether heating loads, cooling loads, or both will need to 
impact the design and to what extent. 

The climate of Lubbock, Texas reveals the problem to be 
heating driven, with five months below the range of hu
man comfort. Only December, January and February are 
considered beyond the reach of passive strategies alone. 

Interviews with experts say branch libraries are not con
cerned with conservation of the collection the way central 
libraries or archives are, as the materials wear out so fast 
due to circulation. 

This means the building's acceptable internal tempera
ture is limited by the human comfort zone defined in the 
chart 

lgure 6 1 Diagram Lubbock climate data plotted againsi the humari comfort zone 
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Response to Theory Issues: 

By designing in section, the building can best respond to environmental concerns. In general, high north ends 
could permit light, while shaded southern sides can prevent glare and overheating. The roof would also lend 
itself well to photovoltaics if it were oriented toward the sun. Different ideas such as building into the earth, or 
building the earth up were explored, but ultimately not used as they create almost as many problems as they 
solve in terms of temperature regulation. 

The facility's small size meant if an effective section that responded to the environment could be developed, it 
could be extruded. This not only creates an soothing aesthetic, but it simplifies construction, and energy mod
eling. This adds extra credibility to calculations, and ensures construction will be less disruptive due to mass 
production and faster on-site assembly. 

'=igure 6.2 Drawing. Sketches and explorations of responsive secvons. 
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Response to Facility Issues: 

Though the facility issues are dictated in part by aesthetic needs, they are mostly driven by functional needs. The 
bay method discussed previously will give the library the soothing regular feel it needs. Attention was paid to 
relationships between spaces, including sight lines and adjacencies. 

Spatial Concept 1: 

~ 
@ Traditional layout with wings 

@ 
of stacks. 

© Reading and studying dis-

I ~~ 
Vft1( persed throughout. Efficient 

~ -'tU>-1 
and inoffensive to neighbor-~ 

hood. Clear sight lines and 
l'.'!M\ l"<r.W. MAA !<WI, meets programmatic adja-

~"""~ .. fW,.x. cency requirements. 
~~ 

t=igure 6 3: Drawing Layout of spaces, traditional concept 
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Response to Facility Issues: 

Rgure 6. 4 · Dra.Mng. Layout of spaces, pronged concept. 

Spatial Concept 2: 

Pronged layout with services 
concentrated and separated 
uses. 

Stacks and studying located 
apart from louder activities 
such as gathering spaces 
and youth rooms. Central 
location of circulation desk 
allows for supervision of 
required spaces. 
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Response to Facility Issues: 
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Spatial Concept 3: 

Linear layout with uses 
separated across two levels. 

Focuses on separating uses 
and maintaining sight lines 
and accessibility for small 
staff levels. Stacked con
cept lowers building foot
print. 

J::igure 6.5. OraNing Layout of spa.ces, linear concept Bottom sketch is the lower .'eve/ top sketch is the uope level 
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Response to Context Issues: 

The primary context issue was to maintain the site as much as possible, minimizing environmental impact. 

Preliminary schemes were developed by arranging units on a site plan in order to determine configurations that 
could respond to the community needs as well as the needs of environmental response and preservation. 

\ 

_;.--------:-- - - -----
' -X.,O,><. - \n IYf) \ - - i.to - ~ 

( 
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Rgure 6. 6 Orawing Different configurations of spatial units based on prog1ammarc neeos 
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Response to Context Issues: 

The appropriately scaled masses were then placed on the site, in an attempt to explore relationships between 
site and building. Some schemes emphasized staying away from the wooded areas, and others emphasized try
ing to closely interact with the grown environment. Emphasis was placed on preserving the site. 
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'=igure 6. 7 Dra.Ning. Site plan exp1oralions 
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Schematic Design 1: 

These drawings correspond to the "traditional spatial 
concept". The focus is on creating a responsive build
ing that is both high performance but not overly modern 
looking, as this is in a traditional neighborhood. 

Rgure 68 Oravving Schematic Design 1, Traditional Spatial Concept 
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Schematic Design 2: 

These drawings correspond to the "pronged spatial 
concept". The focus is on zones of the building with 
distinctly different functions that guides visitors where to 
go. The roof sections served both performance needs 
and served to contrast the two prongs and their uses. 

F=igure 6. 9 · Drawing Schematic Design 2, Pronged Spatial Concept. 
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Schematic Design 3: 

These drawings correspond to the "linear spatial con
cept". The focus is on creating a condensed split func
tion hierarchy of uses. 

l=igure 6. 1 O · Ora.Mng Schemaric Design 3, Unear Spatial Concept 
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Critique and Comments: 

There were two major critiques, one at the end of the schematic process and 
one in the middle of the design development process. Below are a few select 
problems that influenced my final design development of the two level design. 

Problem 1: Two level scheme may be out of scale with surrounding residential 
neighborhood. 

Solution 1: Minimize overall heights, utilize the form of the roof to create a 
gentle, non-imposing mass. 

Problem 2: Building could use more natural light into the interior if using the 
two level concept 

Solution 2: Articulate the roof or create openings through skylights or a clere
story 

Problem 3: All schemes provide some sight lines, but more would be better. 

Solution 3: Utilized two level concept to create an atrium to let light in and pro
vide views into as many spaces as possible from a single central location. 

II 
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7aure 6. 11: Presentation Board Thumbnail of 8' x 8' final presentation board. 

Final Presentation Board 

Presentation board for final presentation, 
full size 8' x 8' . 
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oure 6 12 Small Presentation Board. Thumbna¥ of 32' x 40' exhibition board 

Exhibition Board 

Presentation board for internal College of 
Architecture Exhibition, full size 32" x 8" . 
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Sustainability in Section Concept 

The building section was designed to provide clear sight lines and respond to the environment. The diagram 
shows the response to day lighting issues, photo voltaic array placement, the placement of the HVAC and water 
collection systems, and the human scale of the spaces. By creating and repeating an effective responsive bay, the 
building as a whole can be be responsive as a whole, simplifying construction and energy modeling. Green areas 
are public circulation, blue areas are served spaces 
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Agure 6. 13. Short Building Section. Building section showing construction, hierarchy or soa.ces sustanable srrazeg.es a'10 systems 
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Site Plan 

The linear building is placed in the 
least invasive place possible on 
the site. The building and parking 
location disrupt only three small 
trees, each less than five years old. 

The paths through the site are 
generated from within the building 
to connect both ends of the park . 

The parking and service entries 
are on the north and west sides, 
while the drop-off shared with the 
elementary school is on the south 
side. 

The cisterns, recycling and waste 
collection are on the west side of 
the building, off of the mechanical 
and systems core of the building. 
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First Floor Plan 

Green is public space, red is service space, blue is served space, and grey is mechanical space. Red arrows 
represent views from the circulation desk. Green arrows represent the views and path through the building. 
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Rgure 6 15. Arst Roar Plan. 
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B 

Second Floor Plan 

Green is public space, blue is served space, and grey is mechanical space. Blue arrows represent public views 
from below, this leads to a secure environment that is also intuitive, helping users navigate the building. 
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11igure 6 16. Second Roar Plan. 
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Long Section 

Red is service space, blue is served space, and grey is mechanical space. Red arrows represent staff views from 
the circulation desk. This shows views from circulation desk into the depths of the lower levels and the upper 
levels. 
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Rgure 6. 1 7: Long Section. Shows hierarchy of spaces, vie.NS, and systems. 
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1 ,800 cu. ft. "' ' 
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1gure 6. 18: Water Collection Diagram Shows gutters, cistems and capacities 

Water Collection 

The water collection system consists of three 
perimeter guttersand an internal pipe connect
ed to drains at the clerestory. 

Design guidelines call for the cistern size to be 
at least 1/4 of annual expected system de
mand (13,500 gallons or 1795.5 cu. ft.) 

The design consists of two cisterns. The 
smaller cistern meets the required needs for 
internal usage, while the larger supply can be 
distributed for landscape sprinkler systems, or 
held as an additional reserve for the building. 

The water collection diagram therefore 
meets the water premise of the thesis. 
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HVAC Systems 

The HVAC is distributed from the mechanical 
zone housed in the western bay of the building, 
shown in grey. 

The supply lines, shown in green, run along 
the perimeter at the top of each level, and the 
return, shown in red, runs along the middle at 
the top of both levels. 

An isolated loop, shown in orange, is for the 
restroom. 

7gure 6 19 ' NAC System Diagram Shows 01stribut1on zone, suoofy, return and isotated trunks 
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Agure 6.20. South Bevation Drop-oft side facing McWhorter Bementary 

Rgure 6.21 North Bevat1on Parking lot side fadng residences across the park II 



Rgure 6 22: East Bevation. Faces the long side of the park. 

Rgure 6.23· B€Nat1ons West Bevation Ostems and waste collection outside of the mechanical 
core. 
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Rgure 6 24 Rendering. Vle.-v toward building from the soutnwest Rgure 625 Rendenng Vle.-v toward building from the southeast path 

i//gure 6.26 Rendering Vle.-v toward building from northeast path lgure 6 27 Rendering Vew toward building from south drop-off 
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Rgure 6.28. Rendering. V'ievv from circulation desk into media lab, 
stacks, upper level, stEirs and lobby. 

Rgure 6 30. Rendering. Vievv from the top of the stairs toward media 
t9b Into the atrium space 

Rgure 6.29 Rendering. V'ievv from the media lab toward the circulation 
desk across the atrium space. 

Rgure 6 31 Rendering. V'iew from the stacks toward circulation desk 
md upper reading areas 
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Rgure 6.32. Photo. Wew of the bay model showing physical construc
tion of the conceptual section 

Rgure 6.34. Photo. Wew of bay model from above showing placement 
of photovoltaics 

Rgure 6.33. Photo Wew of bay model from side opposite conceptual 
section. 

Figure 6 35 Photo Wew of bay model shOW1ng the cterestores and 
JOOf drain. 
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Rgure 6.36 Photo. \!1ew of the bay mcxJe! showing exposed structural 
members on the north side 

Figure 6 38 Photo. \!1evv of bay model showing the v1evv through the 
builciing at the north side 

Rgure 6.37 Photo \!1evv of bay model showing southern wall con
struction and shading 

Rgure 6 39 Pf1oto \!1evv of bay model showing ttie shading of win
dows and tr'e appltcat1on of ohotov0ita!cs to the root II 



Simulation Data: 

Building performance analysis was performed using Energy 1 O software. The building dimensions, skin, appropri
ate r-values, glazing to cladding ratios, solar orientation, shading, day lighting, hours of operat ion, and preliminary 
mechanical systems with automated controls were modeled. 

Results in Annual Kilowatt/hr per Square Foot: 

Internal Lights: 
Hot Water: 
Heating: 
Cooling: 
HVAC Fans: 

Total Kw/ hr per sq . ft.: 
x Net sw. ft.: 

74,580 Total Annual Kw/hrs or 
204.32 Total Kw/hrs per day 

1.6 
1.3 
0.1 
2.9 
0.7 

6.6 
113,000 
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Estimating the Solar Array: 

The energy output of the designed and needed solar array were determined and then compared. 

Panel Area (A) In sq. ft. = Desired Output {In W) I 3.3 
A = 204,320 WI 3.3 
A= 61,915.15 sq. ft. 

A I 5 {adjusts for 20% efficiency - upper range of commercially available cells at time of publication) 

12,383 sq. ft. solar array required for net zero goal 
9, 120 sq. ft. solar array in present design 

Estimates therefore place estimated generation at 73% of needs. 

Sources of Error 

It must be acknowledged Energy 10 is limited in certain input factors, and the program makes assumptions in 
order to get reasonable figures. Occupancy cannot accurately be modeled, only a maximum capacity, which is 
misleading as libraries have very high maximum capacities but low average levels of occupancy. This probably 
led to inflated cooling demands, but possibly underestimated heating demands. 

Also, needs did not include plug loads, which are largely dependent upon the items plugged in themselves. Exte
rior lights were also omitted on the grounds that solar powered fixtures are available and would be in the spirit of 
this project. 

·.·;·.<:·:.;·:.: ... ~::;~:,:~~~r-~;~ .. ~·.n~·~.~>:=-.: .· ·:.. . . : .. ~- ·: .. , .. _.. . . . . 
. ~ . ~ . 
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Conclusions 

Figures show net-zero water usage is possible, especially in a building with relatively low water usage (few toilets, 
few sinks, and a small kitchen). 

This means the excess water can be distributed to new landscaping or the existing park, meeting the goal 
of the thesis. 

Electricity is a more complex issue. Figures show that despite extensive passive and active strategies, the simu
lated building still expends more that it creates, at least under the limited simulated occupancy and usage. How
ever, generating neatly 75% of non-plug loads is still significant. Even if plug loads are assumed to be equal to 
the above lighting, water heating, HVAC and fans combined (a very generous over estimation), the simulation puts 
the building's net electricity usage within less than 15% of the needs of the typical Lubbock library. 

This means the passive design choices plus the integrated technologies result in a design reaching the 
year 2020's goal of 80% fossil fuel usage reduction, as defined in the 2030 Challenge outlined previously in 
the program. The 2030 challenge is an initiative adopted by the American Institute of Architects and many of its 
counterparts as the goal of responsible architecture, measured in milestones until the year 2030. 

The project does not completely meet the goal, however there are possibilities and hope. By either extending the 
photovoltaic array into the site, upgrading various systems over time, or modifying building technologies used, it 
is reasonable to believe the building could meet the 2030 Challenge in time with what will probably become com
mon upgrades. 
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