
Environmental Summary Appaloosa Branch Library  
@ Greenbuild 2009

ThE AppALooSA BrAnch LiBrAry wAS dESiGnEd wiTh An 

iniTiAL AGrEEmEnT BETwEEn dwL ArchiTEcTS + pLAnnErS, 

dSAA ArchiTEcTS And ThE ScoTTSdALE LiBrAry STAff  

To crEATE A BuiLdinG ThAT wAS noT onLy funcTionAL 

BuT wouLd BE ThE moST AppropriATE rEGionAL And 

microcLimATic ASpEcTS of ThiS norTh ScoTTSdALE SiTE.  
With a renewed national interest in the environment, and Scottsdale’s 
commitment to the LEED® program, it was assumed that an 
environmental statement should go beyond current design trends, must 
be understandable by the neighbors and, of course, had to stil l meet the 
budget. The design team took the position of f irst analyzing all aspects 
of site design to optimize orientation and access and then developed 
conceptual designs. The LEED program was applied later to review and 
then enhance initial applications. This resulted in a building that uses  
31% less energy and 53% less water than a conventional l ibrary.

The original budget projected a building area of 20,000 square feet,  
but the architects and construction manager were able to create  
21,242 square feet of building on four and a half acres of site while  
staying within the budget. This does not include usable outdoor spaces.

The site has a complex area with a 14-foot elevation change that is 
potentially subject to f looding either in the previous arroyo alignment or as 
sheet f low—a uniform layer of water rushing down the hil lsides following 
the contours at a relatively even depth. The design result was location of 
the building on the high portion of the site with a protective berm at the 
west end, while the east end was raised above the arroyos to the north 
and south. To make that work, a bridge was created to provide a dramatic 
crossing over the arroyo as an entry experience. The perforated deck 
allows visitors to see the arroyo below and introduces sound that adds 
interest during the passage into the building. A screen was added to the 
west side of the bridge where native vines provide sun shading. Meanwhile, 
af ter a storm, water shoots from large scuppers at the west end of the 
building and lands on rock clusters to break the impact before f lowing into 
an arroyo. Once the ground was sculpted, native plants from the site were 
relocated in natural clusters near the building. As all the environmental 
factors and functional components were simultaneously resolved, we 
developed the notion of the building as a mirage. 
 

Arrangement of the building’s functional elements included environmental 
considerations. Access by pedestrians from parking or drop-of f areas,  
and the abil ity to drive up to a window to receive library materials, led to 
public functions on the south side of the building where they also serve 
as a buf fering function from the sun. The mechanical room is placed on 
the west end to block the sun at the end of the af ternoon. Most of the 
remaining exterior exposure for the large Reading Room is to the north 
with its steady, indirect l ight. The building was also rotated from true  
north to maximize solar gain.  

Next, the Reading Room roof was elevated above adjacent portions 
of the building so balanced external l ight enters the room from all sides. 
South light bounces of f lower white roofs to the ceil ing of the Reading 
Room. This provides a relatively constant l ight level that varies with 
weather conditions and time of day but is directional enough to aid 
visibil ity. There is more exposure to the east, so the roof is extended far 
enough that shadows reach the base of the glass by 9 a.m.—the usual 
opening time for the library. Beyond that, a shaded patio expands the 
reading and meeting area.

Considerable study led to a special wall for enclosed spaces. Metal siding 
of fered light weight and use of recycled material. A unique metal coating 
was found that achieves color changes, depending on view angle. The 
chips selected create a range of colors from dark green through silver to 
mauve, with an average tone of l ight gray/green like adjacent desert plants. 
Besides ref lecting away a lot of heat, the siding also forms a convective 
layer between the siding and the sheathing. A screen detail at the base 
and top of the wall allows air to enter at the bottom and rise convectively 
as it warms. This carries away heat that would otherwise warm up the 

exterior of the building.

One often neglected aspect of environmental design is the abil ity to 
change uses of spaces in both short and long time periods so less 
building area is required. The main Reading Room floor is raised to easily 
accommodate electrical and data changes for future uses. Permanent 
dividers were minimized so shelving, display, seating and study tables can 
be rearranged to facil itate new work patterns that l ibrarians may develop 
to meet future needs. Reversing the historic trend, a quiet room and 
conference rooms were developed for those who seek tranquility as they 
read, while more active browsing and other l ibrary uses are less restricted. 
Both the meeting rooms and early learning areas have folding walls, 
allowing for dif ferent activities of varying configurations.
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mATEriALS And rESourcES
Building design includes locations for collecting recyclable materials to 
minimize garbage that needs to be transported to landfil ls. This is a  
l ibrary district policy. 

Additionally, an astounding 95% of all construction materials have been 
recycled. Construction had progressed for several months before the 
garbage container was dumped for the f irst time.

The recycled content of materials reached 26%, and regional materials 
account for well over 26% of all products along with the use of Certif ied 
Wood for 56% of wood usage. Products also meet low emission 
standards. At the close of construction, the contractor will provide the 
actual totals for the project.

Some examples include: 60% use of recycled steel; 60% of counter tops 
(Paperstone) are recycled; 90% of cabinet material in the café (Kirei Board) 
is recycled; 70% of restroom counter tops are recycled glass; 75% of the 
aluminum in the curtain wall is recycled; and 94% of the material in tire 
stops is recycled along with 100% of the gravel below parking sur faces. 
 

indoor EnvironmEnTAL QuALiTy
Indoor air quality improvements start by meeting accepted standards,  
and improves from there. This is an issue in a hot climate where increased 
ventilation requires additional cooling. Several methods led to the clean  
air in Appaloosa Library.  
 
First was to not allow smoking anywhere in the building. By monitoring 
both the carbon dioxide level in various rooms and the quality of outside 
air, additional ventilation can be provided to maintain comfort without over 
ventilating and losing energy. An economizer function also allows air to be 
passed directly into the building without heating or cooling under certain 
conditions. A special louver allows this to be controlled automatically.

Air quality control starts before of f icial occupancy, when a “blow down” 
lasting several days uses 14,000 cubic feet of air per square foot of 
building to clear out all remaining exhaust vapors, fumes, of f-gassing 
and contaminates; air f low is then controlled for the following month. This 
is ef fective because the building also contains low-emitting adhesives, 
particle board, plywood, sealants, paints, coatings and carpets. The 
carpet was even made in a certif ied less-polluting factory. Return air vents 
and door closers also keep potential fumes caused by cleaning products 
out of the air in occupied rooms. Air quality is then maintained by  
high-level f i lters.

A regular cleaning program contracted by the City maintains the entry 
mat, which stops dust at the door. Temperatures can also be adjusted in 

certain areas for individual comfort.

Lighting systems are automatically controlled both by program and by 
occupancy. This is closely l inked to extensive daylighting of all regularly 
occupied areas and the abil ity to see outdoors to views from all work 
spaces. During the day, l ights can be dimmed or turned of f without 
decreasing lighting quality.

innovATion in dESiGn
Near the entry to the meeting rooms is a computer screen that gives  
real-time depictions of energy consumption and solar energy generation in 
a graphic display. It can also provide historical trends as well as generate 
alarms or aler ts under certain conditions. It also calculates the carbon 
footprint statistics.

SuSTAinABLE SiTE
During construction, several measures were taken to insure minimal 
construction impact on the community. A perimeter silt fence and 
stabil ized construction entry were installed to prevent erosion on site and 
sedimentation of waterways to the surrounding sites. Storm drains and 
drywells also have protected inlets. All construction workers were  
trained in dust control measures.

Community Connectivity was achieved when the City selected a site that 
was surrounded by a wide variety of commercial, service and  
residential uses including a main Post Of f ice.  

Alternative Transportation is aided by providing bicycle racks with 
changing areas and shower for staf f, providing separate parking for low 
emitting and a fuel-ef f icient vehicles, providing carpool parking and 
by limiting parking to the smallest number of spaces that will keep the 
building available to the public. Spaces can be provided in the future 
for recharging electric vehicles. The surviving plants were salvaged, 
and new planting was selected from native and dry climate plants with 
form and sur face texture approximating the original natural setting. 
Nearly 57% of the site is restored to native and adapted planting. No 
mowing or fer ti l ization is required. By meeting the 20% landscaped open 
area requirement, as well as exceeding local open area requirements 
by 25%, the plan has become an oasis in the midst of less indigenous 
development. Much of the open area is in the storm water detention 
area that helps prevent f looding in the neighborhoods. A combination 
of allowable materials and cost did not permit obtaining the heat island 
credit. However, the light colored roofing did lead to that heat island  
credit for the structure.

Arizona set early standards for reducing light pollution with the Kitt Peak 
Ordinance. Further implementation by the City of Scottsdale prevents light 
pollution to adjacent properties, so credit in this area resulted from  
pre-LEED standards.

wATEr EfficiEncy
After an initial adaptation period, water to landscaping will be removed. 
There will be no lawn, broad leaf trees or other plants that were once 
imported to the area. Water from the roof is channeled into arroyos where 
planting is more intensive. Additional water savings were achieved within 
the building through f ixture selection for a total 53% water  

consumption reduction.

EnErGy And ATmoSphErE
All systems in the building will undergo enhanced commissioning to 
assure the City that its new building works as designed. This includes 
testing of systems, creation of manuals and training of building system 
operators. The mechanical system design was compared with baseline 
energy consumption criteria and is vastly more ef f icient. Building systems 
were computer modeled to optimize system selections and design. The 
analysis is the result of an improved building envelope, more ef f icient 
equipment and better coordination of all systems, which produced a 

building 32% more ef f icient than a standard building.

Lighting and energy systems are computer controlled and occupancy 
sensors turn of f l ights when rooms are unoccupied. Dimming controls 
also increase room flexibil ity. Changes in refrigerants for air conditioning 
systems have made less polluting products available that have less 
ef fect on the ozone level. The air handling system uses a “fan wall” for 
greater ef f iciency and less down time if a single fan unit fails. Walls are 
insulated to R-19 and roofs to R-30. The windows are dual pane with 
low-E coating and are turquoise in color to block infrared light (heat). A 
6KW photovoltaic system has been added to help reduce peak electrical 
loads by providing 2.5% of maximum power consumption. The system is 
mounted on the staf f area roof but is not visible from most  
neighboring locations.

on AppALooSA BrAnch LiBrAry AccordinG To ThE LEEd chEckLiST

EnvironmEnTAL fAcTorS in ThE dESiGn of AppALooSA BrAnch LiBrAry

 Printed on 100% Recycled Paper.

DWL Architects + Planners, Inc. 
2333 North Central Avenue 
Phoenix, Arizona 85004 
tel 602.264.9731 fax 602.264.1928 
www.dwlarchitects.com 



Environmental Summary Appaloosa Branch Library  
@ Greenbuild 2009

ThE AppALooSA BrAnch LiBrAry wAS dESiGnEd wiTh An 

iniTiAL AGrEEmEnT BETwEEn dwL ArchiTEcTS + pLAnnErS, 

dSAA ArchiTEcTS And ThE ScoTTSdALE LiBrAry STAff  

To crEATE A BuiLdinG ThAT wAS noT onLy funcTionAL 

BuT wouLd BE ThE moST AppropriATE rEGionAL And 

microcLimATic ASpEcTS of ThiS norTh ScoTTSdALE SiTE.  
With a renewed national interest in the environment, and Scottsdale’s 
commitment to the LEED® program, it was assumed that an 
environmental statement should go beyond current design trends, must 
be understandable by the neighbors and, of course, had to stil l meet the 
budget. The design team took the position of f irst analyzing all aspects 
of site design to optimize orientation and access and then developed 
conceptual designs. The LEED program was applied later to review and 
then enhance initial applications. This resulted in a building that uses  
31% less energy and 53% less water than a conventional l ibrary.

The original budget projected a building area of 20,000 square feet,  
but the architects and construction manager were able to create  
21,242 square feet of building on four and a half acres of site while  
staying within the budget. This does not include usable outdoor spaces.

The site has a complex area with a 14-foot elevation change that is 
potentially subject to f looding either in the previous arroyo alignment or as 
sheet f low—a uniform layer of water rushing down the hil lsides following 
the contours at a relatively even depth. The design result was location of 
the building on the high portion of the site with a protective berm at the 
west end, while the east end was raised above the arroyos to the north 
and south. To make that work, a bridge was created to provide a dramatic 
crossing over the arroyo as an entry experience. The perforated deck 
allows visitors to see the arroyo below and introduces sound that adds 
interest during the passage into the building. A screen was added to the 
west side of the bridge where native vines provide sun shading. Meanwhile, 
af ter a storm, water shoots from large scuppers at the west end of the 
building and lands on rock clusters to break the impact before f lowing into 
an arroyo. Once the ground was sculpted, native plants from the site were 
relocated in natural clusters near the building. As all the environmental 
factors and functional components were simultaneously resolved, we 
developed the notion of the building as a mirage. 
 

Arrangement of the building’s functional elements included environmental 
considerations. Access by pedestrians from parking or drop-of f areas,  
and the abil ity to drive up to a window to receive library materials, led to 
public functions on the south side of the building where they also serve 
as a buf fering function from the sun. The mechanical room is placed on 
the west end to block the sun at the end of the af ternoon. Most of the 
remaining exterior exposure for the large Reading Room is to the north 
with its steady, indirect l ight. The building was also rotated from true  
north to maximize solar gain.  

Next, the Reading Room roof was elevated above adjacent portions 
of the building so balanced external l ight enters the room from all sides. 
South light bounces of f lower white roofs to the ceil ing of the Reading 
Room. This provides a relatively constant l ight level that varies with 
weather conditions and time of day but is directional enough to aid 
visibil ity. There is more exposure to the east, so the roof is extended far 
enough that shadows reach the base of the glass by 9 a.m.—the usual 
opening time for the library. Beyond that, a shaded patio expands the 
reading and meeting area.

Considerable study led to a special wall for enclosed spaces. Metal siding 
of fered light weight and use of recycled material. A unique metal coating 
was found that achieves color changes, depending on view angle. The 
chips selected create a range of colors from dark green through silver to 
mauve, with an average tone of l ight gray/green like adjacent desert plants. 
Besides ref lecting away a lot of heat, the siding also forms a convective 
layer between the siding and the sheathing. A screen detail at the base 
and top of the wall allows air to enter at the bottom and rise convectively 
as it warms. This carries away heat that would otherwise warm up the 

exterior of the building.

One often neglected aspect of environmental design is the abil ity to 
change uses of spaces in both short and long time periods so less 
building area is required. The main Reading Room floor is raised to easily 
accommodate electrical and data changes for future uses. Permanent 
dividers were minimized so shelving, display, seating and study tables can 
be rearranged to facil itate new work patterns that l ibrarians may develop 
to meet future needs. Reversing the historic trend, a quiet room and 
conference rooms were developed for those who seek tranquility as they 
read, while more active browsing and other l ibrary uses are less restricted. 
Both the meeting rooms and early learning areas have folding walls, 
allowing for dif ferent activities of varying configurations.

chEck ouT BAck pAGE for our EnvironmEnTAL SummAry on AppALooSA  
AccordinG To ThE LEEd chEckLiST

14

wriTTEn By | JErEmy A. JonES, AiA, LEEd Ap 
phoToGrAphy By | BiLL TimmErmAn

mATEriALS And rESourcES
Building design includes locations for collecting recyclable materials to 
minimize garbage that needs to be transported to landfil ls. This is a  
l ibrary district policy. 

Additionally, an astounding 95% of all construction materials have been 
recycled. Construction had progressed for several months before the 
garbage container was dumped for the f irst time.

The recycled content of materials reached 26%, and regional materials 
account for well over 26% of all products along with the use of Certif ied 
Wood for 56% of wood usage. Products also meet low emission 
standards. At the close of construction, the contractor will provide the 
actual totals for the project.

Some examples include: 60% use of recycled steel; 60% of counter tops 
(Paperstone) are recycled; 90% of cabinet material in the café (Kirei Board) 
is recycled; 70% of restroom counter tops are recycled glass; 75% of the 
aluminum in the curtain wall is recycled; and 94% of the material in tire 
stops is recycled along with 100% of the gravel below parking sur faces. 
 

indoor EnvironmEnTAL QuALiTy
Indoor air quality improvements start by meeting accepted standards,  
and improves from there. This is an issue in a hot climate where increased 
ventilation requires additional cooling. Several methods led to the clean  
air in Appaloosa Library.  
 
First was to not allow smoking anywhere in the building. By monitoring 
both the carbon dioxide level in various rooms and the quality of outside 
air, additional ventilation can be provided to maintain comfort without over 
ventilating and losing energy. An economizer function also allows air to be 
passed directly into the building without heating or cooling under certain 
conditions. A special louver allows this to be controlled automatically.

Air quality control starts before of f icial occupancy, when a “blow down” 
lasting several days uses 14,000 cubic feet of air per square foot of 
building to clear out all remaining exhaust vapors, fumes, of f-gassing 
and contaminates; air f low is then controlled for the following month. This 
is ef fective because the building also contains low-emitting adhesives, 
particle board, plywood, sealants, paints, coatings and carpets. The 
carpet was even made in a certif ied less-polluting factory. Return air vents 
and door closers also keep potential fumes caused by cleaning products 
out of the air in occupied rooms. Air quality is then maintained by  
high-level f i lters.

A regular cleaning program contracted by the City maintains the entry 
mat, which stops dust at the door. Temperatures can also be adjusted in 

certain areas for individual comfort.

Lighting systems are automatically controlled both by program and by 
occupancy. This is closely l inked to extensive daylighting of all regularly 
occupied areas and the abil ity to see outdoors to views from all work 
spaces. During the day, l ights can be dimmed or turned of f without 
decreasing lighting quality.

innovATion in dESiGn
Near the entry to the meeting rooms is a computer screen that gives  
real-time depictions of energy consumption and solar energy generation in 
a graphic display. It can also provide historical trends as well as generate 
alarms or aler ts under certain conditions. It also calculates the carbon 
footprint statistics.

SuSTAinABLE SiTE
During construction, several measures were taken to insure minimal 
construction impact on the community. A perimeter silt fence and 
stabil ized construction entry were installed to prevent erosion on site and 
sedimentation of waterways to the surrounding sites. Storm drains and 
drywells also have protected inlets. All construction workers were  
trained in dust control measures.

Community Connectivity was achieved when the City selected a site that 
was surrounded by a wide variety of commercial, service and  
residential uses including a main Post Of f ice.  

Alternative Transportation is aided by providing bicycle racks with 
changing areas and shower for staf f, providing separate parking for low 
emitting and a fuel-ef f icient vehicles, providing carpool parking and 
by limiting parking to the smallest number of spaces that will keep the 
building available to the public. Spaces can be provided in the future 
for recharging electric vehicles. The surviving plants were salvaged, 
and new planting was selected from native and dry climate plants with 
form and sur face texture approximating the original natural setting. 
Nearly 57% of the site is restored to native and adapted planting. No 
mowing or fer ti l ization is required. By meeting the 20% landscaped open 
area requirement, as well as exceeding local open area requirements 
by 25%, the plan has become an oasis in the midst of less indigenous 
development. Much of the open area is in the storm water detention 
area that helps prevent f looding in the neighborhoods. A combination 
of allowable materials and cost did not permit obtaining the heat island 
credit. However, the light colored roofing did lead to that heat island  
credit for the structure.

Arizona set early standards for reducing light pollution with the Kitt Peak 
Ordinance. Further implementation by the City of Scottsdale prevents light 
pollution to adjacent properties, so credit in this area resulted from  
pre-LEED standards.

wATEr EfficiEncy
After an initial adaptation period, water to landscaping will be removed. 
There will be no lawn, broad leaf trees or other plants that were once 
imported to the area. Water from the roof is channeled into arroyos where 
planting is more intensive. Additional water savings were achieved within 
the building through f ixture selection for a total 53% water  

consumption reduction.

EnErGy And ATmoSphErE
All systems in the building will undergo enhanced commissioning to 
assure the City that its new building works as designed. This includes 
testing of systems, creation of manuals and training of building system 
operators. The mechanical system design was compared with baseline 
energy consumption criteria and is vastly more ef f icient. Building systems 
were computer modeled to optimize system selections and design. The 
analysis is the result of an improved building envelope, more ef f icient 
equipment and better coordination of all systems, which produced a 

building 32% more ef f icient than a standard building.

Lighting and energy systems are computer controlled and occupancy 
sensors turn of f l ights when rooms are unoccupied. Dimming controls 
also increase room flexibil ity. Changes in refrigerants for air conditioning 
systems have made less polluting products available that have less 
ef fect on the ozone level. The air handling system uses a “fan wall” for 
greater ef f iciency and less down time if a single fan unit fails. Walls are 
insulated to R-19 and roofs to R-30. The windows are dual pane with 
low-E coating and are turquoise in color to block infrared light (heat). A 
6KW photovoltaic system has been added to help reduce peak electrical 
loads by providing 2.5% of maximum power consumption. The system is 
mounted on the staf f area roof but is not visible from most  
neighboring locations.

on AppALooSA BrAnch LiBrAry AccordinG To ThE LEEd chEckLiST

EnvironmEnTAL fAcTorS in ThE dESiGn of AppALooSA BrAnch LiBrAry

 Printed on 100% Recycled Paper.

DWL Architects + Planners, Inc. 
2333 North Central Avenue 
Phoenix, Arizona 85004 
tel 602.264.9731 fax 602.264.1928 
www.dwlarchitects.com 



dwL & Greenbuild ‘09  
wE JoinEd ThE GrEEnBuiLd ‘09 confErEncE AS An ExhiBiTor To ShArE SomE  

of ThE LESSonS And ExpEriEncES wE hAvE EncounTErEd ThrouGh workinG on  

AppALooSA BrAnch LiBrAry. 

2 3

Public

Sta�

Utility

10)  Energy E�cient Systems + Building Envelope 

11)  Solar Panels

12)  Low-emitting Refrigerants

13)  Storage of Recyclables

14)  5% Recycled Content (Post-consumer + Post-industrial)

15)  10% Regional Materials

16)  Certi�ed Wood

17)  Outdoor Air Monitoring Sensors

18)  Adhesive/Sealants/Paints/Coatings

19)  Carpet

20)  Composite Wood

21)  Thermal Comfort

22)  Daylighting

23)  Views

24)  Flood Control

25)  Convective Cooling Wall

26)  Insulation

27)  Real-time Video Monitoring

 Bicycle Storage

 Changing Rooms

 Preferred Parking

 Protected Habitat/Open Space

 High-Re�ective/High-Emissivity Roof

 Interior Lighting (High E�ciency + Controllability)

 Exterior Lighting/Light Trespass

 Desert Landscaping (Salvaged + Native)

 Low-�ow Lavatories, Kitchen Sinks, Toilets + Urinals 

1)

2)

3)

4)

5)

6)

7)

8)

9)

1017

21

27

Early Learning

Mechanical

Reading 
23

9

13

2

Sta�

18

25 2616

1

Class

Computers

Cafe

Teen

Gallery

Meeting

WM

Entrance

12

9

619

22

10

N

ABovE |  fLoor pLAn

ABovE | SiTE pLAn 

24

4

13

23

11

22

15

14

22

5

7

3

17

8

AppALooSA dESiGn TEAm 
Scottsdale Public Library Staff 

Scottsdale Planning Department  

DWL Architects + Planners, Inc.: Architect of Record 

Douglas Sydnor Architect and Associates: Team Architectural Associate 

LSW Engineers Arizona, Inc.: Mechanical Electrical Plumbing Engineering 

Knipp Design Associates, Inc.: Interior Design 

Paragon Structural Engineering, Inc. 

GBtwo Landscape Architecture, Inc. 

Jacobs Engineering: Civi l Engineering 

Green Ideas: LEED Consultant 

Anna Skibska: Public Artist 

Haydon Building Corp (CM@Risk)

poTEnTiAL LEEd cErTificATion: LEEd nc 2.2 – GoLd (42 poinTS ATTEmpTEd)

 Printed on 100% Recycled Paper.




