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In a serene, welcoming environment, Crafton Hills College promotes learning 
through self-discovery and the acquisition and application of knowledge and skills. 
This mission is carried out in a dynamic educational community that encourages 
intellectual curiosity and fosters an openness to a wide range of people and ideas.
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

OVERVIEW
 As the first of  four volumes, the master plan book describes the comprehensive plan that has been developed to address utilization and needs, 
facilities assessments, planning concepts, and aesthetics. Thus, it is intended to respond to the outcomes of  both the master program book (volume two), 
in terms of  program and building growth, and also to the facilities assessment report (volume three) that details the overall conditions for the site and the 
buildings. Phasing and implementation is discussed in volume four and includes campus infrastructure, building locations and phasing, and guidelines for 
architecture, landscaping, and beyond.

PROCESS
 In November 2002, the voters of  San Bernardino County approved Measure P, which provides $190 million of  bond funds to improve the facili-
ties at San Bernardino Community College District’s two colleges, San Bernardino Valley College and Crafton Hills College. In the fall of  2004, Crafton 
Hills College selected Steinberg Architects to develop and implement a master plan for the college. With the expectation of  more than doubling in student 
enrollment, the master plan describes the first major additions and improvements to the campus since the college opened its doors in 1972.
 The master planning process kicked off  in January of  2005, and a series of  workshops were held with the Master Plan Committee and the 
Instructional and Student Services councils. The result of  the first of  these workshops was the creation of  goals for the master plan. Along with the 
college’s mission statement, these goals have served as guiding principles for future planning. Meetings were conducted with the college’s departments, 
not only in order to learn how current facilities were being used but also to determine what each department’s future needs would be. A space utilization 
report was presented to the college, in which assignable square footage was confirmed and space use by department was identified. In addition to space 
needs, workshops for growth projections, programming, and planning were held. 
 Concurrent with these early meetings, the architect/consultant team performed an assessment study for all of  the existing buildings, site, and 
infrastructure for the campus. The purpose of  the study was to document current conditions, assess potential life safety issues, and make recommenda-
tions to bring the campus up to current standards and codes.
 Further work with the college’s committees identified organizational principles for planning concepts, and detailed site analysis studies were 
presented. An in-depth investigation considered options for phasing and implementation, both for scopes of  work of  new and existing buildings and site 
infrastructure as well as scopes of  work for building locations and siting. Guidelines for architectural expression was established, and a comprehensive 
landscape plan was created. The culmination of  all of  these elements is the 2025 Master Plan.  
 

MASTER PLAN
 The goals outlined by the master plan have underscored every step of  the process and are presented herein. The framework for future develop-
ment is rooted in a study of  the college’s architectural predecessors, as well as in the context of  its location and site. Site analyses have contributed to an 
overall understanding of  the elements that make this campus and its environment unique. The identification and preservation of  the character of  this 
campus will set the tone for what follows.
 A concept to organize and guide campus growth has been developed that groups departments, and therefore buildings, into clusters, within 
which the needs of  the specific programs and users are better served. Variety of  space and use is introduced throughout the campus, encouraging interac-
tion and taking advantage of  the college’s natural setting.
 The master plan reflects the ideas and concepts that have been laid out, with special consideration being given to the district’s goals for growth 
and creating a plan that allows for flexibility in that timeline. The landscape master plan enriches and reinforces these precepts, not only defining the 
quality of  each outdoor space but also reinforcing connections between clusters. 
 

2025 Master Plan

1.1SUMMARY
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STUDENT LIFE

FACULTY & STAFF LIFE

COMMUNITY

ACCESS

CAMPUS ENVIRONMENT

To recruit and retain students at Crafton Hills College 
by offering courses and programs that meet their 
needs and by providing a cohesive academic and 
social life that meets their expectations. 

To expand instructional programs by increasing 
courses available through Distance Learning and the 
Internet. 

To increase the number of “hot spots” on campus by 
locating them within larger learning communities and 
furnishing them with spaces, food, technology, and 
resources appropriate to the activities. 

To distinguish Crafton Hills College through its course 
offerings, which are scheduled to accommodate 
students’ lifestyles, and to allow the successful 
completion of programs in a timely manner. 

To provide an atmosphere that fosters and supports 
faculty and staff interaction, faculty training in new 
technologies, and the development of new instruc-
tional programs

To enhance the identity of Crafton Hills College in the 
community.

To create an inviting environment that promotes 
community involvement.

To provide programs and facilities that meet the needs 
of the community.

To provide easy access to information, resources, and 
services at the college.

To provide student services any time, any place, any 
pace.

To improve the navigation, accessibility, and identifica-
tion of the campus during all hours of operation.

To create state-of-the-art buildings that responsibly 
address and accommodate the projected growth for 
the college while maintaining the park-like atmo-
sphere and architectural integrity of the campus.

 

 

To create a physical framework and infrastructure that 
will allow Crafton Hills College the flexibility to grow 
and adapt as technology and instructional methods 
evolve.

GOALS
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HISTORY
 
  
  
  “As an expression of  the physical and social environment that produced it,  
  architecture has the potential ability of  being the greatest art of  its time.” 
   -  E. Stewart Williams. 1

 Born in 1909, Stewart Williams grew up in Dayton, Ohio. He studied architecture at Cor-
nell University and the University of  Pennsylvania and subsequently taught at Columbia University 
from 1934 to 1938. Williams traveled through Europe in the late 30s before a brief  stint working 
for Raymond Loewy. He joined his father, Harry, and brother, Roger, in Palm Springs in 1946 and 
they formed the architecture firm of  Williams, Williams, and Williams. After their father’s passing 
in 1957, another regional architect, John Porter Clark, joined the firm in the early 1960s.2
 Architectural styles in Palm Springs and the surrounding communities ranged from 
traditional Spanish stucco and red tile roofs to the cool aesthetic of  the International and Modern-
ist schools. European Modernists, including Mies van der Roehe, Le Corbusier, Walter Gropius, 
and Adolph Loos, had begun to develop building styles that were reactions against the traditional, 
and often state sponsored, building types. Eschewing ornament and symmetry, their creations were 
radical departures from the norm; they believed that architecture should serve as an instrument of  
moral and social reform, and they embraced new materials and construction methods. Glass, steel, 
concrete, and wood became the favored building materials, while open floor plans, overlapping 
planes, and volumetric expression changed interior space planning, exterior forms, and facades.         
 Many of  the well-known architects already practicing in California, such as Rudolph 
Schindler, Richard Neutra, and Albert Frey, had begun to apply the ideals espoused by their Euro-
pean predecessors in the Modern movement. However, their interests lay less with socio-political 
philosophies and more in the forms and materials. Williams, and many of  his contemporaries 
practicing in the 1940s and 50s in the region, experimented with emerging styles of  California 
architecture, adapting them to the unique climate of  the Palm Springs area. The resulting distinc-
tive architectural style has come to be known as Desert Modernism.
 Williams was particularly interested in achieving a balance between the building and its 
environment, embracing and capturing the beauty of  the natural setting. In early works such as 
the Sinatra and Edris houses, the siting of  the buildings intrude minimally onto the landscape and 
large expanses of  glass create a sense of  continuity between the interior and exterior. The steel 
structure is light, as are the sloping, cantilevered roof  forms.
 He continued to experiment with materials, and concrete predominated his later work. 
Williams once remarked, “I don’t like stucco or paint - let the natural beauty of  the material be the 
thing you see on the finish.”3 Later works - Coachella Valley S&L, Crafton Hills College, and the 
Palm Springs Desert Museum - reflect that sensibility. The concrete is used as both structure and 
facade, and texture is provided through exposed formwork patterns and embedded materials such 
as stone.

2.1CONTEXT

E. STEWART WILLIAMS

Figure 2. Frank Sinatra House. 1946.
  photo by: Jonathan Becker

Figure 4. Edris House. 1954.
  photo by: David Glomb

Figure 5. Coachella Valley Savings and Loan. 1961.
  photo by: Monica Lee

Figures 6, 7,  and 8. Palm Springs Desert Museum. 1976.
             photos by: Julius Shulman

photo from The Palm Springs 
Historical Society
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BRUTALISMHISTORY
 The development of  E. Stewart Williams’ architecture - from the use of  primarily steel 
and glass to the use of  concrete - illustrates his shifting focus from the Modernism of  Mies van 
der Roehe’s minimalist expressionism to Le Corbusier’s sculptural monumentalism. Beginning with 
the Unité d’Habitation at Marseilles and the Dominican monastery of  La Tourette, Le Corbusier 
began to favor textured, unfinished concrete that allowed for the visual expression of  the means 
of  construction. This technique is generally referred to as béton brut, which translates to rough or 
raw concrete, and it grew into a movement, of  which Le Corbusier is considered to be the father. 
Hallmarks of  the style include repetitive forms, geometric interplay, mass, solidity, and functional 
transparency.
 Le Corbusier’s influence in architectural circles was widespread, and many architects 
began to use raw materials, to reveal the construction process, and to experiment with mass and 
scale. Peter and Alison Smithson in Britain were among the first to adopt the style. The Smithsons 
worked primarily with steel, glass, precast concrete slabs, and brick, and frequently exposed piping 
and electrical conduits. Architects such as Sir Denys Lasdun in Britain and Paul Rudolph in the 
U.S. followed in Le Corbusier’s footsteps, preferring to use cast in place concrete. Rudolph’s Art 
and Architecture building at Yale University illustrates a collision of  volumes and complexity 
of  interior space. The towers house mechanical functions, and the seemingly rational glass and 
concrete facade belies the 39 levels on 7 different stories inside. Lasdun’s Royal National Theater 
in London is truly monumental in scale, with layered forms, tower masses, and exposed walkways. 
 Brutalism continued to develop in North America into a typology frequently associated 
with civic and collegiate institutions, as the elements that typify the style can be translated quite 
literally into representations of  the values and goals of  social and political associations. Boston 
City Hall, designed by Kallman, McKinnell, and Knowles, epitomizes these tendencies. It stands 
as an object within a monumental brick plaza and has become an important civic symbol viewed 
from great distances throughout the city. In a seeming reversal of  scale of  materials, its red brick 
base contrasts with the stepped, concrete upper stories and oversized projections that partially 
shade the areas below. The ground floor is largely open to the elements, and those spaces which 
are enclosed are large in scale. Significant interior spaces are expressed as sculptural elements on 
the facade, interrupting the overall rhythm of  the building.
 

Figure 4. Royal National Theater. London. 1967.
  photo from Wikipedia. 

Figure 1. Unité d’Habitation. Marseilles. 1946-52.
  photo  from Wikipedia.
Figure 2. La Tourette. Eveux-sur-Arbresle. 1953-60.
  photo still from film by Richard Copans.
Figure 3. Art & Architecture Building. Yale University. 1958-63.
  photo from Mary Ann Sullivan, Bluffton University. 

Figure 5. Boston City Hall. 1963-68.
  photo from Geoffrey J. King, University of Texas.



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 2.3CONTEXT

BRUTALISMHISTORY
 Simon Fraser University, just outside Vancouver, is located atop Burnaby Mountain and 
bears a striking resemblance to Crafton Hills College, both in setting and in architectural expres-
sion. The buildings that form the academic quad are raised above the surrounding green, providing 
sheltered walkways underneath. Circulation and mechanical cores and structural columns anchor 
the building to the ground, supporting classrooms and offices above. The highly repetitive facades 
are comprised of  concrete fins and small glass windows. Louis Kahn’s Salk Institute is another 
example of  an educational and research facility employing untouched concrete and repetition of  
building units. In this instance, teak is used an infill panel to contain the glazing units and vary the 
texture within the plane of  the facade.
 I. M. Pei, in conjunction with lead designer Araldo Cossuta, further refined the use of  
exposed concrete in their design for the Christian Science Center in Boston, tempering the grand 
scale of  the buildings and plazas with highly detailed, classicizing elements. Concrete joints and 
human-scale light fixtures acknowledge the importance of  creating pedestrian friendly areas 
immediately adjacent to sheer walls that can exceed 60 feet in height.

Figure 7. The Salk Institute. La Jolla. 1959-1966.
  photo by: Till S. Hartmann.

Figure 6. Simon Fraser University. British Columbia. 1965.
  photo by: R. Mueller.

Figure 8. The Christian Science Center. Boston. 1968-74.
  photo by:  Donald Corner and Jenny Young.
Figure 9. The Christian Science Center. Boston. 1968-74.
  photo from the Kidder Smith Slide Archives.
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CRAFTON HILLS COLLEGEHISTORY
 
 Crafton Hills College is sited in the foothills of  the San Bernardino Mountains and over-
looks the Yucaipa Valley, sitting on 523 acres of  land donated by Ruben and Lester Finkelstein. It 
opened in the fall of  1972 with an enrollment of  approximately 1000 students. At that time, the 
campus was comprised of  five buildings that housed the library, laboratories, classrooms, student 
services, and a dining hall, which form the heart of  campus today.
 By 1980 the campus had grown to include a performing arts center, a gymnasium, and 
vocational arts buildings, and major additions to the library and laboratory center were completed.  
From the mid-90s to the present, the campus has added a student services annex, a child develop-
ment complex, and a new bookstore.
 From 1970 to 1978, three firms worked together to design and build the majority of  the 
college’s buildings. Williams, Clark, and Williams, Richard L. Poper, and Jerome G. Armstrong 
formed the Valley College Architects Collaborative, and Stewart Williams was the lead designer. 
In 1974, they received the first Award of  Excellence given by the Inland chapter of  the American 
Institute of  Architects.
 Brutalist Modernism is the prevalent architectural style of  the college, due to Stewart 
Williams’ continued involvement in design on campus for more than ten years. The cantilevered 
roof  forms favored in his early work are translated in these buildings into monumental, float-
ing forms comprised of  an entire story. Stair cores and mechanical shafts are clearly expressed 
through facades, at times forming the structure that supports the building above. Concrete fins 
are utilized throughout, breaking up what would otherwise be continuous ribbon windows into 
small window units. The concrete formwork that was used during construction is evident on every 
facade, namely in the form of  tie holes, deep joints, and variegated textures.
 

2.4CONTEXT
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CRAFTON HILLS COLLEGEHISTORY
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LAND USE

Figure 1. Aerial photograph with land use districts.

 RL - Rural Living  C - Commercial IN - Institutional

 RS - Single Residential PD - Planned  I - Industrial

 RM - Multiple Residential         Development
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Figure 2. Crafton Hills College property lines.

SAND CANYON RD.

YUCAIPA BLVD.

CAMPUS DRIVE

16TH STREET

NEW ROAD TO CHAPMAN 
HEIGHTS DEVELOPMENT

CAMPUS PROPERTY LINE



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 2.8CONTEXT

EXISTING CAMPUS PLAN

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE
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Crafton Hills College has two main entrances to the campus from 
Sand Canyon Road. Vehicles enter via the southern or western 
entrances and circulate along Campus Drive to a series of parking 
lots at the northern side of the main campus. Visitors move from 
the parking lots through a landscape zone to campus buildings. 

Pedestrian circulation occurs along a major spine from College 
Center, past the Library, to the Chemistry building. A secondary 
circulation path leads from the Laboratory/Administration quad 
and branches off towards the athletics complex or towards the 
Occupational Education buildings and bookstore.

Service access to the Maintenance and Operations building oc-
curs via a narrow road extending north from Campus Drive. There 
is also a service road around the peninsula to the Performing 
Arts Center.

2.9CONTEXT

CIRCULATION 
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NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE
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VEHICULARCIRCULATION 

CAMPUS DRIVE LOOKING NORTH & EAST FROM MAIN ARRIVAL POINT

CAMPUS DRIVE LOOKING EAST FROM WEST ENTRY SOUTH ENTRY AT SAND CANYON ROAD
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CIRCULATION PEDESTRIAN

MAIN PEDESTRIAN SPINE - EAST/WEST MAIN PEDESTRIAN SPINE - EAST/WEST EDGE CONDITION AT CHEMISTRY/ HEALTH SCIENCES

SECONDARY SPINE AT OCCUPATIONAL EDUCATION 2 LOWER PATH AT STUDENT SERVICES B PEDESTRIAN ACCESS FROM LOT A TO STUDENT SERVICES A



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

The college has a variety of exterior spaces that are defined by 
adjacent buildings. Their variations in character are due in part 
to their sizes. 

Small spaces such the courtyard by College Center act 
as rooms; they are intimate in scale and their “walls” are 
created by the surrounding architecture. 

Medium sized spaces contain small seating areas that 
concentrate occupied space along the edges. 

Large spaces are typified by little occupiable space. 
Circulation occurs primarily at the edges. 

The Central Quad is an extra large space, given its vast 
area. Primary circulation occurs in a cruciform pattern, 
linking the drop off area to the Performing Arts Center 
and the Library to the Administration building. Secondary 
circulation occurs around the edges of the space.

•

•

•

•

2.12CONTEXT

EXTERIOR SPACES
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NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE
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EXTERIOR SPACES

SMALL - COLLEGE CENTER COURT

MEDIUM - SCIENCES GREEN EXTRA LARGE - CENTRAL QUAD

LARGE - CENTRAL GREEN
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Some of the buildings on campus can be grouped together due to 
their proximity, similarities in program, and construction dates.  
These include:

• Child Development Complex
• Student Services (includes classrooms)
• Mathematics and Sciences (includes the Administration wing)
• Occupational Education and Bookstore (includes classrooms)

The Library, Performing Arts Center, and Gymnasium buildings 
stand apart from their surroundings, acting as objects among the 
landscape.

There are five buildings on campus deemed architecturally 
significant due to their association with the Brutalism movement 
of the 1960s and 1970s. The distinct character of College Center, 
Student Services A, Classroom Building, Laboratory/ Administra-
tion, and Chemistry/ Health Sciences will be maintained as the 
campus grows and changes.

2.14CONTEXT

BUILDINGS
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SIGNIFICANT BUILDINGS

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE
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BUILDINGS 

COLLEGE CENTER, STUDENT SERVICES A

LaBORATORY/ADMINISTRATION LIBRARY

CLASSROOM BUILDING
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The two bridge structures at Student Services A and Laboratory/ 
Administration and the monumental stair leading from the 
Central Quad to the Performing Arts Center function as threshold 
spaces on the campus. At these junctures, visitors not only pass 
through one distinct exterior space into another, but they also 
move between levels. These unique elements act as architectural 
gateways between spaces of different scales and allow for 
expansive views of the architecture, the campus landscape, and 
the city. 

On a larger scale, there are areas between buildings or groups of 
buildings that serve as transition spaces. Visitors move through 
these transition zones that separate building groups, traversing 
broad spans of landscape or hardscape.

2.16CONTEXT

TRANSITIONS
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NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE
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TRANSITIONS 

TRANSITION - VIEW OF STUDENT SERVICES B & LIBRARY THRESHOLD - STAIR FROM PERFORMING ARTS CENTER

TRANSITION - VIEW OF LABORATORY/ ADMINISTRATION BUILDING THRESHOLD - STUDENT SERVICES A BRIDGE
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Hot spots are areas on campus that act as gathering spaces; they 
are centers of concentrated activity and energy. There are four 
elements illustrated that serve as “attractors,” bringing people to 
a given space: 

• Large classrooms or lecture halls
• Building entries
• Food service or vending machines
• Trees and seating

Hot spots on campus possess a combination of all of these 
elements. 

2.18CONTEXT

HOT SPOTS

LEGEND

MAJOR CLASSROOMS

BUILDING ENTRIES

FOOD SERVICE/ VENDING

TREES & SEATING

HOT SPOTS

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE
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HOT SPOTS

DINING HALL AT COLLEGE CENTER STEPS AT CHEMISTRY/HEALTH SCIENCES & LABORATORY/ADMINISTRATION

LABORATORY/ADMINISTRATION BRIDGE CLASSROOM BUILDING
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CONCEPT
 The Crafton Hills College master plan concept is derived from the goals and vision of  the College, the 
architectural character of  the campus, and a thorough analysis of  the site and landscape context.

 The collective goals provide an overall direction for the master plan; however, specific elements became 
key drivers for the plan.  First was developing a plan that would enhance the overall student experience, facilitate the 
development of  student life, and be responsive to students’ busy lifestyles.  In order to achieve these student oriented 
goals, it was found to be equally important that the plan provide an atmosphere that fosters faculty, staff, and student 
interaction.

 The cluster concept as a campus organizing principal, upon which the original campus plan was based, 
was developed as a way to bring students, faculty, and staff  together for a common purpose while addressing their 
individual needs.  The cluster concept creates distinct, clearly defined areas of  interconnected buildings and exterior 
spaces occupied by related college departments to provide a concentration of  physical and intellectual resources.  
Each cluster will have its own identity that is reflective of  the unique culture of  different disciplines, programs, and 
departments.

 A second key goal was to enhance the presence of  Crafton Hills College in the greater community, while 
creating state-of-the-art facilities for learning that are respectful of  the existing architecture.

 Crafton Hills College has lain hidden in the hills and shrouded by the landscape for many years.  One of  the 
major goals of  the master plan is to enhance the identity of  the college in the community.  New buildings, arranged 
along the southern edge of  the campus and extending out onto the southernmost peninsula, greatly increase the vis-
ibility of  the campus to the community.  A complimentary architectural approach has been developed that is inspired 
by the existing architecture, but it is driven by the objective of  the college for facilities that are more adaptable, 
flexible, and cost effective.   

 A third key goal was to provide access to information, resources, and services with a campus that was 
welcoming, accessible, and easy to navigate.  In response, the overall planning framework defines major campus 
zones, distinct clusters, transition spaces between clusters, vehicular and service access, major and minor pedestrian 
paths, and a variety of  exterior spaces in both scale and character.

3.1MASTER PLAN
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CLUSTERS
 Each cluster consists of  interconnected buildings and exterior spaces occupied by related college depart-
ments to provide a concentration of  physical and intellectual resources.  The clusters create focal points throughout 
the campus, which build upon the existing ‘hot spots’ on campus, bringing together academic functions, faculty 
resources, and student amenities. Clusters will be developed to include a range of  the following:  classrooms, teaching 
labs, open labs, meeting rooms, group study rooms, informal study areas (indoor/outdoor), food, access to technol-
ogy, technology support, faculty/staff  offices, and faculty/staff  resources.

 Although a consistent architectural style is woven throughout the campus, each cluster will have its own 
identity that is reflective of  the unique culture of  different disciplines, programs, and departments.  The Emergency 
Services cluster (upper left) sits northeast of  the central campus and takes advantage of  canyon-like views to the 
south and affords a view back to the central campus some fifty feet below to the southwest.  The Humanities cluster 
(lower left) extends out onto the southern-most peninsula of  the campus, allowing for panoramic views of  the San 
Bernardino Mountains to the north and the Yucaipa Valley to the south.
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TRANSITIONS
 Whereas the cluster concept will work to create focused areas on the campus, the transition spaces between 
the clusters are equally important for they create the buffer and separation between clusters. However these are not 
leftover spaces; rather they form essential links between clusters and provide spaces for relaxation, recreation, and 
special events.  Some of  the spaces are ceremonial and open like the Central Quad (top left) that provides a visual 
front door for the campus and will be used for graduations.  Other spaces are informal and active like the “Living 
Wall” (lower left) that provides connections between four clusters and key vertical transitions while creating places 
for people to gather.
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IDENTITY
 Crafton Hills College has lain hidden in the hills and shrouded by the landscape for many years.  One of  
the major goals of  the master plan is to enhance the identity of  the college to the community, and new buildings are 
arranged along the southern edge of  the campus, extending out onto the southernmost peninsula of  the campus and 
greatly increasing the visibility of  the campus to the community.

 Rather than replicate the brutalist structures designed by Stewart Williams, a complimentary architectural 
approach has been developed that is inspired by the existing architecture but is driven by the objective of  the college 
for facilities that are more adaptable, flexible, and cost effective. In addition, it is recommended that new structures 
be constructed of  steel rather than concrete due to the site-specific seismic conditions.  In keeping with the modern 
architectural vocabulary, the new identity is defined by five key elements:

1.  Floating:  with roof  overhangs and recessed horizontal glazing, the new architecture will create a floating quality 
that responds to the cantilevered and bridge-like characteristics of  the existing structures.

2.  Transparency:  the new architecture will be more open and revealing of  the internal programmatic functions and 
will take advantage of  the views more than the existing structures.

3.  Entry:  entries will be clearly defined, welcoming, and oriented to open out into new and renovated plazas and 
courtyards.

4.  Base:  the concrete mass utilized in the architectural vocabulary of  the existing structures will be used to create 
the base of  the new architecture - forming retaining and foundation walls and providing a visual connection to the 
existing structures.

5.  Threshold:  just as the existing structures create gateways between spaces of  different scales, the new architecture 
creates thresholds and expansive views through the integration of  building placement, site elements, and landscape.
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ACCESS
 Crafton Hills College will continue to have two main entrances to the campus from Sand Canyon Road that 
enter onto Campus Drive with a series of  surface parking lots extending from the eastern to the western edge of  
campus. The master plan reconfigures the main drop-off  and Central Quad that interrupts the ribbon of  parking to 
create a clear visual center for the campus which will help orient first time visitors.  The master plan adds two parking 
structures, one at either end of  the campus.  The structures are located at the extent of  campus for ease of  vehicular 
entry and exit, as well as to anchor the two major pedestrian spines developed for the campus.  The new east-west 
pedestrian spine (at left), which includes an upper and lower pathway, will extend from Parking Structure 1 to the 
“Living Wall” and through to the new Science Building.  The new drop off, parking structures, and pedestrian spines 
will improve accessibility, navigation, and orientation for students, faculty, staff, and visitors. 
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NO. BUILDING NAME

  1 LABORATORY CENTER 
 (former Laboratory/Administration Building)
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
 (former Classroom Building)
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
 (OE2 replacement building)
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 DEMOLISHED - BOOKSTORE
18 DEMOLISHED - CLASSROOMS
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER

* New Buildings are indicated by bold font.

MASTER PLAN
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CLUSTER PLAN

CHILD DEVELOPMENT & EDUCATION

CAMPUS DRIVE

SAND CANYON ROAD

CDC LOT
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Child Care   Classrooms

Developmental & Educational Programs Offices

PROGRAMS:   SPACE TYPES:

STUDENT SERVICES
Admissions & Records  Conference Rooms

CHC Administration  Offices

Counseling & Testing  Testing Spaces

Financial Aid

Registration

HUMANITIES
General Assignment  Classrooms

Language Arts   Labs

Social Science  

FINE ARTS
Music    Arts Studios

Performing Arts  Auditorium/ Theater

Visual & Applies Arts  Black Box Theater

    Labs

    Offices

SCIENCES/MATH/BUSINESS & INFORMATION TECHNOLOGY
Biological & Chemical Sciences Classrooms

Business & Information Tech.  Computer Labs

Mathematics   Lecture Halls

Physical Sciences  Offices

Police    Wet Labs

EMERGENCY SERVICES
Allied Health   Classrooms

EMS    Labs

Fire Academy   Offices

HEALTH/PHYSICAL EDUCATION
Athletics    Gymnasium

Health Education  Locker Rooms

Physical Education  Multi-purpose Rooms

    Weight Rooms

COMMUNITY
Aquatic Center   50M Pool

Community Recreational Facility Locker Rooms

Community Center

STUDENT CENTER
Associated Student Body  Bookstore

Bookstore   Classrooms/ Labs

Cafeteria   Dining Facilities

    Meeting Rooms

MAINTENANCE & OPERATIONS

MAINTENANCE & 
OPERATIONS
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The cluster concept is a portion of a larger planning framework 
that defines zones for vehicular circulation with a clear drop off 
area, a parking zone, an academic/student core, and an athletics 
and community area. Within this framework, there is also the 
development of green spaces at the transition zones and the 
preservation of the hillside landscape.

FRAMEWORK

VEHICULAR

MAIN ARRIVAL POINT

TRANSITIONS

PEDESTRIAN

CAMPUS CORE

HILLSIDES AND CANYONS
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The main vehicular route on Campus will be enhanced with 
landscape medians and turning lanes for improved traffic flow, 
and the entrances to all surface parking lots will be widened for 
ease of access.

The pedestrian spine running through the center of the original 
campus will be augmented by a second major pathway running 
through the newer, lower portion of campus from Parking 
Structure 1 to the new Sciences building. The heart of campus 
will now be occupied by a major circulation element that includes 
stair, ramp, seating, water, and landscape components. This 
“living wall” will tie together the upper and lower campuses, 
bridging the gap between the new Student Center and the 
Humanities cluster at the Peninsula.

Service routes will be improved as well. The road to the Mainte-
nance and Operations building will be widened to accommodate 
the projected increase in both maintenance vehicle and large 
delivery truck traffic. The service road to the peninsula will be 
widened for fire access and extended to meet the southern end 
of Campus Drive. In addition to improving service and fire access 
to the Humanities cluster and the Performing Arts Center, this 
service road extension will provide an alternate means of egress 
during emergencies.

3.10MASTER PLAN

CIRCULATION

CAMPUS DRIVE
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VEHICULAR
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SERVICE ROAD

SERVICE ROAD EXTENSION

NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 DEMOLISHED - CLASSROOMS (former bookstore)
18 DEMOLISHED - CLASSROOMS
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER
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The seven existing outdoor spaces at the college will be enhanced 
by new landscape themes and reprogrammed to complement the 
clusters in which they are located. The new buildings and clusters 
will also contain eleven small and medium sized spaces that 
support adjacent programs and encourage interaction. These new 
and renovated spaces will be distributed throughout the campus, 
adding variety and enriching the outdoor environment.

The extra large space of the Entry Quad will be reconfigured to 
improve the entry promenade onto campus. The drop-off area 
will be more clearly defined, and the tree-lined walkways will lead 
the visitor to the center of campus. Not only will this sequence 
lead visitors past two of the college’s signature buildings, but 
it will also link up to the main pedestrian spines. Large-scale 
campus activities such as graduation will better accommodated 
in this new space as well.

EXTERIOR SPACES
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M NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 DEMOLISHED - CLASSROOMS (former bookstore)
18 DEMOLISHED - CLASSROOMS
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER
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PHYSICAL AND VISUAL CONNECTION 
TO SURROUNDING HILLSIDE

COURTYARDS AS MEETING PLACES

LARGE FORMAL PLAZA DEFINES CAMPUS CENTER
AND ACCOMMODATES LARGE FUNCTIONS

CAMPUS DRIVE PROVIDES A GREEN BUFFER BUT NO 
DIRECTIONAL CLARITY

PARK SETTING WITHIN CAMPUS CORE 

ENTRY GATEWAYS LACK PROMINENCE

EXISTING LANDSCAPE CHARACTER
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LANDSCAPE VISION, GOALS, & STRATEGIES

VISION

GOALS

STRATEGIES

As Crafton Hills College expands, its campus will 
reinforce the overall quality of the existing landscape.  
The College will retain its evergreen, park-like setting 
and provide a beautiful hilltop place for the academic  
community and nearby residents to enjoy.  The 
landscape will connect the campus to the community 
and the surrounding natural system. 

Create a campus landscape that reinforces the hillside 
experience, i.e.,  views, vegetation, wildlife.

Create outdoor spaces that accommodate a diversity 
of academic, social and community uses

Restore the adjacent hills to a coastal sage scrub 
habitat

Enhance major outdoor spaces by providing regularly 
scheduled events combined with increased seating, 
shade, food amenities

Use plant material, hardscape and site furnishing 
to create outdoor spaces with distinct landscape 
identities and a “sense of place”

Redesign the Central Quad visually and physically so 
that it has presence as the “heart of the campus” and 
better functions as a graduation and gathering space

Integrate educational components into the landscape 
that address the natural history and ecology of the 
surrounding region 

Introduce special features (e.g., art, water) into 
outdoor spaces

Revise the landscape and replace the signs at the Sand 
Canyon Road gateways using drought-tolerant plant 
palette

Develop a street tree program that enhances the entry 
drive streetscape

Enhance driveways, campus entries and pedestrian 
paths for visual impact and directional clarity 

Create a sustainable campus landscape

Integrate the Central Quad with the vehicular arrival 
area

Incorporate sustainable design approaches into the 
design and maintenance of the campus landscape:

Establish a new drought-tolerant/native campus 
plant palette
Increase the biodiversity of campus tree species
Incorporate mulching, pruning and soil 
management into maintenance practices
Increase use of permeable pavement
Utilize stormwater runoff as a design element 
If possible, connect to reclaimed water system 
for irrigation

•

•
•

•
•
•
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LANDSCAPE PLAN

4.3LANDSCAPE PLAN
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NO. BUILDING NAME

1 LABORATORY CENTER
2 STUDENT CENTER
3 COLLEGE CENTER
4 STUDENT SERVICES A
5 STUDENT SERVICES C
6 OCCUPATIONAL EDUCATION 1
7 EMERGENCY SERVICES
8 PERFORMING ARTS CENTER
9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 NOT USED
18 NOT USED
19 ADMINISTRATION/STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER5555555555555555555
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PLANTING ZONES

The diagram on this page shows the campus planting zones.  As 
the zone locations move from the campus core to the natural 
hillsides, the design intent is to increase the use of drought 
tolerant plant material where possible.  Over the long-term, the 
College can reduce its level of irrigation water needs from current 
campus-wide levels.  Within the “fuel modification zones,” the 
plant palette will meet the fire department’s requirements for 
such areas.

CAMPUS DRIVE

COASTAL SAGE COMMUNITY

FUEL MODIFICATION ZONE

RIPARIAN CORRIDOR

TRANSITION AREA

PARKING LOT

LAWN AREA

ENTRY GATEWAY

CLUSTER AREA:  # AS BELOW

1    HUMANITIES 
2    SCIENCES/MATH/BIT
3    EMERGENCY SERVICES
4    STUDENT SERVICES
5    CENTRAL QUAD
6    CENTRAL LAWN
7    COMMUNITY RECREATIONAL

LEGEND

4.4LANDSCAPE PLAN
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The diagram on this page identifies the major outdoor spaces 
in the 2025 Landscape Plan.  The following outdoor spaces are 
described within this section:

The Living Wall
Central Quad
Student Services Cluster
Humanities Cluster
Sciences/Math/BIT Cluster
Emergency Services Cluster
Community Recreational Cluster
Central Lawn

•
•
•
•
•
•
•
•

MAJOR OUTDOOR SPACES

4.5LANDSCAPE PLAN

NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 NOT USED
18 NOT USED
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER
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Extending from the Student Services C building (SSC) to the Performing Arts Center 
(PAC) Plaza, the Living Wall serves as the transition between the upper and lower 
campus.  Its name refers to the high level of people activity expected at this space.  
The Living Wall will be an architectural feature and an identity icon of the campus.

By using its series of ramps, stairs and meeting spaces, students and visitors will 
travel through The Living Wall on their way to the upper campus, the Performing Arts 
Center or the Humanities Cluster.  The Living Wall will become a campus “hot spot” 
due to its adjacency to the Student Center outdoor cafe, the upper pedestrian spine 
and the lower promenade.  It is a place for circulation, viewing, seating and mingling.  
People make the wall “living.”

Program:
Circulation
Socializing
Viewing
Seating
Amphitheater seating (at Performing Arts Plaza) 

Elements:
Series of ramps (8 feet wide, minimum) and stairs
Alcove spaces give students space for viewing or to socialize away from the 
circulation flow
Amphitheater seating at the perimeter of the Performing Arts Plaza for 
outdoor theater or campus functions
Benches, which are part of the wall, provide seating along the circulation path 
Wide stairs allow room for students to pass, gather or sit
Tables, built into the upper portion of the wall, allow students to study while 
enjoying views 
Planters contain canopy trees for shade, without blocking views to the lower 
campus or nearby hills
Pedestrian lights provide nighttime illumination and pedestrian safety

•
•
•
•
•

•
•

•

•
•
•

•

•

MAJOR OUTDOOR SPACES THE LIVING WALL
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MAJOR OUTDOOR SPACES CENTRAL QUAD

The new Central Quad is designed to enhance its status as the 
“heart of the campus”.  The formal design of a large plaza and 
“great lawn” (1 & 2) contrasts against the hills to its north. The 
juxtaposition of the “great lawn” and the open space area (8) 
makes the Central Quad visible from Campus Drive, visually 
extends the lawn to the open space area, and connects the 
campus to the hills.    The contrast of formal to natural, the large 
expanses of green, and the rows of trees establish the Central 
Quad as the symbolic front door of the campus. 

The design and scale of the plaza area will allow large functions  
and events to occur within the space.  A grid paving pattern will 
integrate the plaza with the campus’ historic core.  The pattern 
will be similar to the existing paving grid found throughout the 
original campus architecture.  A low, linear fountain (3) visually 
connects the Laboratory Center and Student Center buildings, 
and breaks up the expanse of paving.  Students can also sit along 
the fountain’s edge. The graduation ceremony will continue to 
be held in the Central Quad.  However, the orientation of the 
ceremony will occur along its north-south axis to accommodate 
more seating within the lawn area.  

A landscaped area, part of the Living Wall, marks the southern-
most perimeter of the Central Quad.  From this edge, visitors can 
view or enter the Performing Arts Plaza.  The terraced steps of an 
amphitheater provide circulation or seating opportunities within 
the Performing Arts Center.    

4.7LANDSCAPE PLAN
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MAJOR OUTDOOR SPACES CENTRAL QUAD

Program:
Circulation
Large functions (e.g., graduation ceremony, fundraising 
functions, student association events)
Seating
Passenger drop-off at entry plaza

Elements:
Large open lawn area with wide pedestrian paths along its 
eastern and western perimeters
Double rows of large evergreen trees shade pedestrian 
paths from drop-off area into plaza area
Linear fountain at center of plaza
Grid concrete paving extending from drop-off entry plaza 
into plaza area
Four large accent trees at plaza corners (e.g., oak trees)
Planting area (part of The Living Wall) separates the Central 
Quad plaza and the Performing Arts plaza
Campus sign and landscape at drop-off entry island
Entry plaza at Campus Drive edge
Bollards and/or flag poles at entry plaza

•
•

•
•

•

•

•
•

•
•

•
•
•

4.8LANDSCAPE PLAN
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MAJOR OUTDOOR SPACES STUDENT SERVICES CLUSTER

4.9LANDSCAPE PLAN

PLAN VIEW

LEGEND

1   VISITORS CENTER
2   VIEW OVERLOOK
3   ADMINISTRATION FORECOURT
4   COLLEGE CENTER COURT
5   STUDENT SERVICES TERRACE
6   LANDSCAPE BUFFER

This Cluster consists of several small- and medium-sized spaces.

Visitors Center and Overlook (1 & 2)
Students and other individuals exit Parking Structure 1 and enter 
onto the lower campus pedestrian promenade via the Visitors 
Center.  The space is designed to give visitors a sense of arrival.   
Here, they will find an information kiosk with a campus map and 
other bulletins about the campus.  Located opposite the garage 
exit, they enjoy a view of the surrounding hills from an overlook.  
They are then directed further into campus by the enhanced 
paving and rows of trees along the promenade.

Administration Forecourt (3)
Enhanced paving marks the entry court of the Administration 
building.  

College Center Court (4)
This existing courtyard, with its distinct hexagonal paving, 
provides the campus staff, students and visitors with a 
well-shaded sitting/eating area.  Scheduled events can be held in 
this space and spillover into the promenade.  The existing paving, 
planters and site furnishing will remain.   

Student Services Terrace (5)
The thick hedges along this courtyard’s northern and eastern 
perimeters will be replaced with terraced seating and smaller 
planters.  The change will open up the views into this sunken 
area, make the space more inviting to passersby, and provide 
much-needed seating.  The grass in the central planter will be 
replaced to eliminate  mowing.  
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Program
Campus entry and welcome center
Lower promenade as pedestrian circulation and fire lane
Flexible event spaces, e.g., fundraiser function, faculty 
barbecue
Overlook area

Elements
Information kiosk near garage exit
Formal rows of canopy trees along promenade
Stepped seating with new planters within Student Services 
Terrace
Enhanced paving
Site furnishing
Pedestrian lights

•
•
•

•

•
•
•

•
•
•

MAJOR OUTDOOR SPACES STUDENT SERVICES CLUSTER

UC SAN DIEGO CAMPUS WALK COLLEGE CENTER COURTYARD, CRAFTON HILLS COLLEGE
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MAJOR OUTDOOR SPACES HUMANITIES CLUSTER

4.11LANDSCAPE PLAN

PLAN VIEW

LEGEND

1   LOWER PROMENADE
2    LOWER CAMPUS GREEN
3    LRC PLAZA
4    HUMANITIES COURTYARD
5    HUMANITIES PLAZA
6    TOWER
7    OVERLOOK PLAZA
8    RIPARIAN RAVINE

This group of small- and medium-sized outdoor spaces will be 
designed to conceptually relate to the arts.  The paving, plant 
material and site furnishings will reflect art-inspired themes, 
colors and patterns.  The spaces are a series of paved courtyards 
and passages that lead visitors down from the Learning Resource 
Center (LRC) to the Humanities 2 building.  In keeping with the 
theme, art pieces and sculptures can be incorporated into the 
design of the sapces.

From the lower campus promenade (1), visitors reach the LRC 
and Humanities buildings from paths adjacent to the Administra-
tion/Student Services building or through the Lower Campus 
Green (2). The LRC Plaza (3) is one of two major plazas within the 
Humanities Cluster.  While it is an entry court for the LRC and the 
Humanities 1 buildings, large scheduled or informal gatherings 
can also happen here.    

Similarly, the Humanities Plaza (5) serves as building entry 
courts and function space.  The two plazas are connected by the 
Humanities Courtyard (4) and by their distinct paving treatment.  
The Humanities Courtyard functions as an outdoor corridor within 
this cluster of buildings.  A row of trees accentuate the linearity 
of the space.  A tower (6), located at the plaza’s southern corner, 
is a featured architectural element of this space.  

This Cluster has two overlook areas (7).  Near the tower, students 
step down from a very public space into a more private area that 
is defined by the juxtaposition of the stairs and paved area with 
the adjacent hillside.  It is a  quiet place for viewing and resting.  
A second overlook area is located at the Cluster’s most southern 
tip. The space is large enough to hold small functions.  Trees 
provide some shade and screening, but the featured element is 
the view.

 A ravine (8) separates the Humanities Cluster from the 
Student Services Cluster.  The ravine provides a transition from 
the campus landscape to the hillside.  Ideas about riparian 
landscapes and detention basins can be incorporated into the 
design of the ravine.  
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MAJOR OUTDOOR SPACES HUMANITIES CLUSTER

4.12LANDSCAPE PLAN

SECTION VIEW OF HUMANITIES CLUSTER

Program

Building forecourts
Informal socializing
Outdoor classrooms
Sculpture courts
Flexible event spaces, large and small
View overlooks
Private study spaces

Elements
Specimen canopy trees at two major plazas
Mediterranean-themed planting at courtyards and plazas
Concrete planters with seating
Colored pavers for main plaza paving
Colored concrete paving bands elsewhere
Site furnishing
Pedestrian and architectural lighting
Planting buffers between overlooks and service road
Riparian-themed planting at ravine

•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•

PORTION OF MONDRIAN PAINTING UCLA SCULPTURE PLAZA OLIVE GROVE

EXISTING
CAMPUS “RAVINE” LEARNING RESOURCE CENTER COURTYARD “FIREBUFFER”

50’-100’

FRAMING TREES

COASTAL
SAGE

SERVICE/FIRE ACCESS



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

MAJOR OUTDOOR SPACES SCIENCES/MATH/BIT CLUSTER

4.13LANDSCAPE PLAN

LEGEND

1    SCIENCES PLAZA
2    DISPLAY GARDEN
3    VIEW OVERLOOK
4    STAIRS
5    NATURE TRAIL

Similar to the Humanities Cluster, the Sciences/Math/BIT Cluster 
outdoor spaces will be designed to conceptually relate to the 
earth sciences, physical sciences, mathematics and other depart-
ment studies.  Ideas about ecology, technology and mathematics 
will be integrated into the design of the spaces.  The Sciences 
Plaza (1) and the Display Garden (2) are its major outdoor rooms.  
The campus’ east-west pedestrian spine terminates at the 
Sciences Plaza and an adjacent overlook (3).  The spine is also a 
fire lane at this section.  

The Sciences Plaza and the upper Display Garden are connected 
by a set of  existing stairs (4).  The stairs will remain a primary 
social node, as students continue to gather there between 
classes.  Additional seating will be placed at the landing and 
within the Sciences Plaza in order to encourage student 
gathering.

The Sciences Plaza serves as a transition from the lower to the 
upper campus.  It will be defined by enhanced paving and a speci-
men theme tree.  In keeping with the science theme, the paving 
design will include a pattern or element reflecting scientific, 
mathematical or technological lessons.  The plant material will 
relate to the ecology of the surrounding habitat.  

The same design ideas are carried into the upper Display Garden.  
In contrast to the Sciences Plaza, the Display Garden is a green 
space surrounded by the existing pedestrian paths and trellis.  
Informal paths will lead students into the Display Garden, where 
they can learn about multiple tree species within the same 
botanical family.  The garden represents a place where education 
occurs outside the classroom.  

The Display Garden is a preview of the nature trail (5) located 
below the Chemistry building.  The trail network provides an 
opportunity to learn about the local flora and fauna.  Trail markers 
provide hikers with information about the hillside ecology.  The 
trail can be extended campus-wide if desired.
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MAJOR OUTDOOR SPACES SCIENCES/MATH/BIT CLUSTER

4.14LANDSCAPE PLAN

INSERTS/ELEMENTS IN PAVING MATHEMATICS OF THE SPIRAL

DIFFERENT SPECIES OF THE OAK TREE FAMILY HIKERS ALONG TRAIL

STAIRS WITHIN SCIENCE CLUSTER

Program
Informal gathering between classes
Entry forecourts
Ecological display garden
Outdoor classroom
Pedestrian circulation
Fire lane
Hillside viewing
Hiking

Elements
Enhance paving at Sciences Plaza
Colored concrete bands along pedestrian spine
Specimen tree at Sciences Plaza
Multiple tree species and other planting within the Display 
Garden
Planters with plant material and seating edge
New trail path and landscape
Site furnishing
Lighting

•
•
•
•
•
•
•
•

•
•
•
•

•
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•
•



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

MAJOR OUTDOOR SPACES EMERGENCY SERVICES CLUSTER

4.15LANDSCAPE PLAN

LEGEND

1   OE QUAD
2   BUILDING ENTRY COURT
3   OVERLOOK
4   FIRE LANE
5   WALKWAY

Located between the campus core and Parking Structure 2, 
visitors reach the Emergency Services Cluster along a main path 
extending from the garage to the Cluster’s west perimeter.  The 
OE Quad (1) is a large lawn area that connects the Occupational 
Education and the Emergency Services buildings.  Students and 
faculty will enter each building through small entry courts (2) 
located near the main walkway.

The design for the OE Quad will express concepts of heroism and 
courage.  Large conifer trees will stand out in an expanse of lawn.  
The trees’ size at maturity symbolizes “bravery” or “courage”.  
People move through paths within and around the lawn.  The 
paths and building entry courts will be designed as “walks of 
heroes” using enhanced paving, patterns and the placement 
of objects/words along the paths.  Over time, other memorial 
objects can be introduced as part of a College Donor Program.

At the Cluster’s southern and western perimeters, visitors can 
enjoy the scenic overlooks provided (3).  People reach these 
overlooks along pedestrian paths at the hillside perimeters.  A 
fire/service lane (4) is incorporated into the southern-most 
overlook and a section of the Quad lawn.  An area of the lawn 
will be made of a reinforced grass paving system to provide a 
turnaround area for fire trucks and a training/exercise area for 
the Emergency Services students.

PLAN VIEW

SECTION VIEW

BUFFERPARKING LOT

OVERLOOK &
SERVICE/FIRE
LANE BUFFER

 VIEW OF RAVINE

OE QUAD
PEDESTRIANP

PATH

LARGE CONIFER 
TREE

FRAMING TREES

2 EMERGENCY 
SERVICES

2

3

1

3

4

OCCUOC PATIONALAL
EDUCATIOTION 1

PARKING 
STRUCTURE 2

5

4

LOT G

LOT H

SERVICE
AREA



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

MAJOR OUTDOOR SPACES EMERGENCY SERVICES CLUSTER

4.16LANDSCAPE PLAN

TANNER FOUNTAIN AT HARVARD UNIVERSITY DONOR PAVERS

ENGRAVED WORDS IN ROCKS

MEMORIAL MARKER WITH ENGRAVINGSLARGE CONIFER TREE

Program
Building entries
Informal gathering spaces
Emergency service exercises
Small and large function spaces

Elements
Specimen conifer trees
Lawn area
Colored pavers
Colored concrete paving bands
Reinforced grass paving system
Planters with plant material
Heroes marker/monument

•
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MAJOR OUTDOOR SPACES COMMUNITY RECREATIONAL CLUSTER

4.17LANDSCAPE PLAN
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A tree-lined pedestrian walkway (1) connects the main campus to 
the Community Recreational Cluster and its new surface parking 
lot (2).  The new facilities will replace the area currently occupied 
by a golf course.  New tennis courts (3), track & field (4) and 
pools (5) will enhance the existing athletic program and provide 
opportunities for on-campus community activities.

The new community buildings, Wellness Center and gymnasium 
will have courtyards (6) that serve not only as building entries, 
but also as places for groups or teams to gather before/after 
competitions, classes or events.  The surrounding landscape  (7) 
immediately adjacent to Campus Drive will have an informal 
character that expresses the quality of the adjacent hillsides.   
An open space area (8), just west of the gymnasium, will be an 
extension of the great lawn of the Central Quad (as discussed in 
an earlier section).  

A drop-off area (9) is conveniently located adjacent to the 
gymnasium.  From here, people can move easily from one facility 
to the next.   Secondary and tertiary paths (10) will also connect 
pedestrians to the Central Quad and other parts of campus, as 
well as parking along Campus Drive and Parking Structure 2.  

Program
Athletic events  & classes
Community events
Building forecourts
Passenger drop-off areas
Parking

Elements
Large lawn and groundcover areas with diverse tree 
species
Accent tree along main pedestrian connector
Landscape planters at parking lot
Landscape planters at building entries
Tennis courts
Track & field facility with bleachers
Golf putting greens( at portion of open space area)
Colored concrete paving
Concrete pedestrian pathways
Site furnishing
Pedestrian and architectural lighting

•
•
•
•
•

•

•
•
•
•
•
•
•
•
•
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The existing Central Lawn is located between the SSA and Student 
Center buildings.  The Central Lawn has a simple, informal 
design of London Plane trees planted in an expanse of turf grass 
bisected by a walkway.   The space will continue to function as 
a place for circulation, shade, and outdoor classes.  Damaged 
turf grass and other plant material will be replaced as necessary.  
Existing shade, soil and pedestrian traffic conditions may be 
reasons for the areas of damage.  Replacement plants will be 
selected as appropriate for the condition without changing the 
original character of the space.  In addition, the replacement or 
treatment of existing trees will be handled in accordance with 
the recommendations made by the campus arborist*. 

Program
Shade
Seating
Informal gathering
Circulation

Elements
Trees, turf and shrubs (existing plant material to remain 
except as noted above)
Concrete pedestrian walkways
Site furniture
Pedestrian lights

•
•
•
•

•

•
•
•

MAJOR OUTDOOR SPACES CENTRAL LAWN

* See Consulting Arborist’s Report, “Tree Management & 
Preservation Study,” by Greg Applegate, 2005.

4.18LANDSCAPE PLAN

VIEW OF STUDENT SERVICES BUILDING FROM CENTRAL LAWN
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OVERVIEW
Crafton Hills College is one of  two colleges in the San Bernardino Community College District, the other being San 
Bernardino Valley College in San Bernardino.  San Bernardino and Riverside Counties comprise what is commonly known 
as the “Inland Empire”, which is one of  the fastest growing metropolitan regions in the nation.  Based on demographic 
trends, Crafton Hills College is expected to grow from 5,400 students to 7,150 students by the year 2012 and ultimately 
expand to 11,470 students by 2025.  The target of  7,150 students is critical to reach because this is traditionally the 
threshold of  students that can support a comprehensive course offering and curriculum (which is not currently available), 
and in turn will provide CHC with the resources to retain its students.   The years 2012 and 2025 are used as guidelines and 
can slide further into the future.  The focus is on achieving the enrollment numbers and not necessarily meeting the dates.

It is essential to first understand how CHC operates before recommending where and how their facilities should grow.  All 
of  the existing spaces on campus were analyzed to confirm their use by room type and department.  Room schedules were 
consulted for the lecture and lab spaces on campus to determine their utilization, i.e., how often classes were being taught.  
Meetings were held with the academic departments to understand their existing needs and issues.  

The overall growth of  the campus is based on the projections of  the Educational & Facilities Master Plan (October 2000) 
and its Update (March 2005) – see appendix.  The plan identifies how academic disciplines will grow based on demo-
graphic and economic forecasts and educational trends for the college.  This information was synthesized to determine 
which programs are growing the most, triggering a need for more space, and to identify the amount of  overall growth to 
the campus.  Currently, the campus is overbuilt and underutilized, per State standards.  There is too much lecture and office 
space than the 5,400 students can justify and not enough hours per week are being taught in the classrooms.

Combining the information learned from the space utilization study of  the campus with the projected space needs and 
keeping in mind the Master Plan goals, a Master Program Plan was developed that outlines how growth will be accom-
modated through the renovation, addition and construction of  new buildings on campus.  Related departments will be 
grouped together by cluster to consolidate programs that are currently spread out over campus.  Each academic cluster will 
have facilities such as a departmental library, an instructional media room, and technical support to create “hot spots.”  The 
departmental grouping of  each cluster is based on the types of  spaces needed by each cluster, its projected growth, and 
desired and functional adjacencies.

In order to provide a minimum standard of  performance and an equitable teaching environment, standards for lectures, 
labs, offices and conference rooms were created.  These set a standard for the sizes of  new spaces on campus and will 
serve as a guideline for the renovation and new construction.     

The following documents were consulted while developing the Master Program Plan:

 Educational & Facilites Master Plan – Crafton Hills College, October 2000, Maas Companies
 Educational & Facilities Master Plan Update – Crafton Hills College, March 2005, Maas Companies
 Space Inventory Report – Report 17, March 2005, San Bernardino Community College District 
 Learning Resource/Technology Center Final Project Report, February 2005, Maas Companies
 Crafton Hills College Room Schedule – Lecture, Fall 2005, Crafton Hills College
 Crafton Hills College Room Schedule – Labs, Spring 2005, Crafton Hills College

1.1SUMMARY
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SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 2.1SPACE UTILIZATION

SUMMARY
To understand how Crafton Hills College functions, a determination must be made for how each room is used.  The Space 
Inventory Report – Report 17 (a listing of  the existing rooms on campus) was studied and updated with information 
gained from on campus walk-throughs and through meetings with the users.  Approximately 3,910 ASF was removed from 
the Space Inventory because it did not qualify as assignable square footage (ASF).  

The Space Inventory groups the existing spaces by building and identifies their room type (office, lecture, lab, etc.) and use 
(Taxonomy of  Programs – TOPs code).  The same data were rearranged by department to create a Space Use matrix that 
illustrates how much and what type of  space each department uses.  Floor plans of  the existing buildings were color coded 
to reflect the departmental usage.  The resulting plans showed that the majority of  the departments are spread out over the 
campus.  Those that are most spread out from one another are Fine Arts, Humanities (including Language Arts and Social 
Sciences), Business & Information Technology, Student Services and the Police Department.  Departmental separation 
leads to academic and spatial inefficiencies.  All of  the departments on campus would ideally like to be consolidated and 
co-located.

The majority of  the buildings on campus are constructed of  concrete.  This construction type limits both the flexibility to 
reconfigure internal spaces and the adaptability to new technologies within the spaces.  The interior of  the majority of  the 
buildings appear to be run down and in need of  new finishes to improve the overall atmosphere for the students, faculty 
and staff.

Meetings with the Instructional and Student Services Councils as well as with various campus departments resulted in a list 
of  common campus-wide needs, issues and facts. 

GENERAL NEEDS
1. Medium-sized classrooms for 40-55 students – Of  the 29 classrooms on campus, 8 are extra-small (35 seats or 
less), 5 are small (36-45 speats), 10 are medium (46-55 seats) and 6 are large (55 or more).  The small classrooms are too 
small to be used by most classes except for Language Arts, thereby limiting their flexibility.  As with most colleges, the 
most popular class time is in the morning.  In the mid-afternoons, classrooms are typically empty until the evening sessions 
begin.  Few classes are taught on Fridays.  The demand for medium-sized classrooms has as much to do with the space as it 
does with the utilization.  Increasing how often the existing medium lecture rooms are used will alleviate some of  the need 
until the student population requires more rooms. Currently most classrooms are heavily scheduled between 11 am and 1 
pm.

2. Large-sized classrooms for 100-120 students – After the four largest classrooms in Lab/Admin and Chemistry 
Buildings that seat approximately 65 students, the next largest classroom on campus is the auditorium in the Performing 
Arts Center which seats 400.  There is a need for two classrooms of  approximately 1,500 ASF that can be used by the 
larger classes on campus.

3. Assembly Space for 120-200 students – There is a need on campus for one extra-large lecture/assembly space of  
approximately 2,500 ASF that can be used for instructional purposes, informal performances, and community events, such 
as guest speakers, which do not require the seating capacity of  the PAC auditorium.  

4. Electrical Upgrades Campus Wide – “Blowing fuses” is a common problem campus-wide.  Faculty and staff  
noted the inability to operate multiple electrical devices at one time; an added difficulty is that since the faculty do not have 
access to electrical rooms, maintenance must be called to fix the problem each time it occurs.

5. Part-time Faculty Offices – There are no dedicated part-time faculty offices on campus.  CHC needs shared office 
space for part-time faculty.
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6. Faculty Offices – Space will need to be provided for new faculty as programs grow.  It is desirable to have faculty 
offices located closer to where they actually teach to encourage interaction with the students.  The majority of  the faculty 
offices are located on the third floor of  the Student Services building (SSA).    

7. Administration Offices – A new middle management level will be introduced as part of  Administration and will 
need to have offices.  It is expected that five (5) new associate dean positions will be added.  Developmental Education and 
Institutional Advancement will also be adding new positions that will also require offices.  Institutional advancement can be 
located off  campus.  

8. Storage – Short-term and long-term storage is a need for most people on campus, particularly those in Student 
Services, Administration, Health & Wellness and Emergency Services.  The main storage area at the Maintenance building, 
which houses the Shipping and Receiving departments, is not secure and often open to the elements.  This poses a large 
problem particularly when large shipments of  computer equipment or books arrive on campus and need to be stored until 
they can be distributed to their final locations.

9. Reading Center, Writing Center and Mathematics Center – The faculty prefers that these services be located with 
the departments that they support rather than with the Learning Center.

10. Exterior Seating – There is not enough exterior seating provided on campus, particularly in the shaded areas.

11. Master Clock System – There is no master clock system on campus.  A master clock system would help improve 
starting and ending classes on time and managing the time to transfer between classes.  The utilization of  such a system 
would synchronize all classroom clocks.

12. Parking – There is a perceived lack of  available parking spaces on campus during the peak periods of  the day, 10 
am – 1 pm.  It is during this time that the campus is the most crowded.  

GENERAL ISSUES
1. Bookstore Location – The location of  the Bookstore should be central to the campus rather than at the far east 
end.  Despite vending machines that offer office supplies throughout campus, the college believes that more students 
would use it if  the Bookstore were centrally located.

2. Cafeteria Location – The location of  the Cafeteria should be central to the campus rather than at the far west 
end.  Vending machines are located throughout campus that serve the students when the Cafeteria is closed.  CHC  has 
expressed a desire to have the “enterprise” or money-making activities co-located to better support and enhance one 
another.

3. Campus Accessibility – The campus accessibility needs to be improved to meet current codes.  There is a concern 
that disabled students do not come to CHC because of  the difficulty in navigating the campus.

GENERAL FACTS
1. Classrooms are too small and dark – In general, the teaching spaces on campus have few windows creating dark 
environments that are not attractive to students.  As mentioned previously, many of  the classrooms are too small to be 
used by classes with a capacity of  40 or more, and this limits the scheduling flexibility for the rooms.

2. Classroom furniture is mismatched – There are few rooms on campus that have matching furniture and many 
pieces are in need of  repair.   The lack of  uniformity of  furniture leads to an unattractive learning environment and can 
cause a bad “first impression” on students.

3. Seven (7) “Smart” classrooms on campus – CHC has converted seven of  its existing classrooms on campus to 
“Smart” classrooms.  The small “Smart” classrooms (BC106, CL 218, and CL 107) have wall-mounted equipment, a ceiling 
mounted projector, and no lectern.  The medium/large “Smart” classrooms  (BC101, CHS 237, LADM 224, and CHS 
242) have a lectern with computer, DVD, front/back switching, a pull-down or motorized screen, and a ceiling mounted 
projector.
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EXISTING BUILDING ASF/GSF SUMMARY
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GSF - Gross Square Feet: Usually refers to gross area of  a building by measuring 
from the outside of  its exterior walls and including all vertical penetrations such as 
elevator shafts. Also includes basement space

ASF - Assignable Square Feet: Amount of  space that can be used for programs 
within interior walls of  a room. Major room use categories typically include class-
rooms, laboratories, offices, study areas, special use space, general use areas, support 
rooms, health care, residential, and unclassified space.
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 3.1PROJECTED SPACE NEEDS

SUMMARY
By the year 2025, Crafton Hills College will more than double in size with a 125% increase in enrollment.  Per the State 
standards, in order to support the projected 11, 470 students, the physical campus will need to construct 122,226 ASF – a 
73% increase bringing the campus to a total of  288,930 ASF.  By 2012, the campus will need to construct approximately 
28,884 ASF to accommodate the increase in enrollment from 5,400 students to 7,150.  Overall, the types of  space that 
need to expand the most are laboratories, library, physical education (indoor), instructional media spaces, and data process-
ing and computers.  The programs that will experience the most growth are the Physical Sciences, Mathematics, Computer 
& Information Sciences, Interdisciplinary Studies, and Health Science.

Based on the existing and projected ASF required for 7,150 students, the current facilities are overbuilt (i.e., there is too 
much space assigned to a particular room use than the college can justify) for the following categories: lecture, office/con-
ference, assembly/exhibition, food service, and physical plant.  Even with increased enrollment, newly constructed space 
in these areas is not required.  Instead, a more efficient rearrangement and/or reassignment of  the existing spaces are 
recommended.  New construction on campus for 2012 will primarily contain laboratory, instructional media (AV/TV), and 
the data processing spaces.

Lecture, lab, and offices are the most critical room use categories to track on campus because they affect the eligibility for 
State funding on future projects.  However, based on campus need and program growth projections for 2012, each room 
use category is addressed individually:    

1. Inactive Area – The inactive areas in the first floor of  the Lab/Administration Building, totaling 2,423 ASF, 
will be converted to offices for the Vice President of  Administrative Services and the Police Department.  The newly 
renovated space will add 1,821 ASF of  office and office service space to the campus.  The inactive areas in OE 2 on the 
second floor, totaling 981 ASF, will be removed when the building is demolished and replaced with a new Emergency 
Services building.

2. Lecture – Per the State standards of  utilizing a lecture room 53 hours per week, Crafton Hills College does not 
require additional classrooms.  The projected campus ASF indicates that 3,163 ASF of  lecture should be removed.  Due 
to the fact that the campus has noted a need for medium-sized classrooms and that many of  the classrooms cannot be 
reconfigured or adequately upgraded to “smart” classrooms due to construction constraints, the following strategy will be 
employed for 2012: 1) Inadequate lecture spaces will be converted to other uses where possible, and 2) New classrooms 
will be built that meet new technology standards.  This strategy will ensure that there is no lecture growth by 2012, and 
future plans for build-out by 2025 will meet the State guidelines.  It is important to note that all lecture ASF projections are 
based on utilizing lecture rooms on average of  53 hours per week.

3. Laboratory – Per the State Standards of  utilizing labs 27.5 hours per week, CHC will require 11,721 ASF of  new 
lab space.   The majority of  this lab space should be configured into medium-sized rooms that can seat 40-55 students.  
The disciplines that are projected to have the most growth and thus need for this space are Mathematics, Computer & 
Information Science, Health Science, and the Humanities - primarily Interdisciplinary Studies (such as pre-college courses 
for general education/basic skills).

4. Office/Conference – Per the State Standards, CHC does not require additional offices.  The projected campus 
growth for 2012 indicates that the campus should remove 3,481 ASF of  offices.  It is unrealistic to recommend that CHC 
remove offices, particularly when the college has cited a need for more offices for full-time faculty and future staff  and that 
no part-time offices exist on campus.  While the existing office spaces on campus should be studied for possible recon-
figurations to increase the efficiencies within the constraints of  the building structure, it will be necessary to add more 
offices by 2012.  As mentioned above, a portion of  the inactive area will be converted to offices space for Administrative 
Services and the Police Department in the Lab/Administration Building, which will free up some space on the second and 
third floor of  the Lab/Admin Building.  A majority of  the Classroom Building, whose small, dark classrooms are a source 
of  complaint for the campus, will be converted into the Student Services Functions of  Financial Aid, EOPS, and Health 
Services – a large portion of  which will be offices.  New construction will also add offices. CHC will be overbuilt in offices 
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for a period of  time, but this allows the space for programs to grow and develop, attracting more students and in turn, 
allowing more office space on the campus to be built

5. Library – The existing library functions of  Reading Study Rooms, Open Stacks/Reading Rooms and Processing 
Rooms will expand by 5,000 ASF in the new LRC, for a total of  18,000 ASF.    

6. Physical Education (Indoor) – CHC is allowed by the State to have up to 35,000 ASF of  indoor Physical 
Education.  By 2012, only 4,900 ASF will be added to the campus in the form of  the Community Recreational Facility 
(natatorium) to service the new Olympic Pool.  The remaining allotted ASF will be included in the future Wellness Center.

7. Instructional Media (AV/TV) – Per the Educational Plan’s recommendations, CHC will add 6,163 ASF of  
Instructional Media (AV/TV) space to the campus.  Per the Final Project Proposal for the LRC, 4,460 ASF of  this total 
will be included in the new LRC.  In general, this type of  space will be instructional spaces that use high technology such 
as distance learning labs.  It will be distributed among the various clusters to activate hot spots.

8. Clinic/Demonstration – Clinic/Demonstration refers to the spaces used by Child Development for their day care 
facilities.  The college expressed no immediate need for additional Clinic/Demonstration space by the year 2012.

9. Assembly/Exhibition – Per the State Standards, CHC does not require additional Assembly/Exhibition Space by 
2012.  However, this is a category that does not adversely affect the campus if  more is added.  

10. Food Service – Food Services is essential to create a campus center where students gather.  To support the Master 
Plan goals of  Student Life, dining will be relocated from the Campus Center on the edge of  campus into the old Library, 
directly off  of  the Central Quad, creating the focal point for the new Student Center.   

11. Lounge/Lounge Service – For 2012, there is no anticipated increase in Lounge/Lounge Service.

12. Merchandise Facility/Bookstore – The Bookstore will be located at the heart of  campus with dining in the 
new Student Center.  This will provide close proximity to both the future Student Services Cluster as well as the Parking 
Garage.  These adjacencies will generate more student traffic than the Bookstore’s current location between OE 1 and OE 
2, on the “perceived” far end of  campus.

13. Data Processing/Computers – With the ever increasing demand for technology to support teaching environ-
ments, Data Processing/Computers will expand significantly on the campus to provide the necessary support and infra-
structure to meet the needs of  the academic environment.

14. Physical Plant – For 2012, there is no anticipated increase in the Physical Plant, which refers to general storage.

15. Health Service – CHC is allowed by the state 1,200 ASF for Health Services.  Because the Health Services 
department on campus not only serves the general student population but also the cadets in the EMS and Fire Academy 
programs who have demanding health service requirements, it is important for Health Services to expand to their capacity 
as soon as possible.  The Health and Wellness Department require emergency vehicular access and prefer a central location 
for quick access to all areas of  campus in the case of  an emergency.
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LECTURE/ LAB ASF GROWTH
 
Lecture and lab spaces are vital to the functioning of  a college.  The assignable square footage (ASF) for both lecture 
and lab is tracked for each instructional discipline by TOPS code in order to understand the space a discipline uses.  It 
is important to note that these numbers do not address the efficiency and functionality of  the existing spaces, only the 
total area allotted for each type of  space.  Some disciplines primarily use lecture space for humanities-based courses, while 
others use primarily lab space for science-based courses.  By comparing the existing lecture and lab ASF to the projected 
lecture and lab ASF for 7,150 and 11,472 students, the programs that grow the most and how much additional space they 
require can be determined.

For planning purposes, the disciplines are grouped by their academic cluster.  Existing information for the individual 
department in Humanities was not available so only the total is provided.  In 2012, the disciplines that will require addi-
tional space are Physical Science, Mathematics, Computer and Information Sciences, Interdisciplinary Studies, and Health 
Science.  Increasing the utilization of  the existing lecture and lab space, changing the use of  existing space, or building new 
lecture and labs, will accommodate this growth.  Negative growth indicates that the projections do not support the existing 
space a discipline occupies and that the current space is sufficient to meet their needs.

Of  interest to note in the 2025 projections is that Biological Sciences will only require a relatively little amount of  lecture 
space and no new lab space.  The growth in the Science/Mathematics/BIT cluster will focus on lab spaces for Physical 
Science and Computer and Information Sciences and lecture spaces for Mathematics.  The majority of  the spaces in the 
Humanities cluster will be lecture for general Humanities and Social Science classes and labs for Interdisciplinary Studies.  
In the Emergency Services cluster, the main academic space will be labs.
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LECTURE/ LAB UTILIZATION
Title 5 of  the California Administrative Code (Sections 57000-57140) prescribes standards for the utilization and planning 
of  most educational facilities in public community colleges.  These standards, when applied to the total number of  
students served (or some variant therof, e.g., weekly student contact hours), produce total capacity requirements that are 
expressed in assignable square feet (space available for assignment to occupants).  To determine both existing and future 
capacity, lecture rooms should be utilized an average of  53 hours per week and labs should be utilized an average of  27.5 
hours per week.  

CHC class schedules for the spring of  2005 (labs) and fall 2005 (lectures) were analyzed to determine the current average 
utilization of  the teaching spaces.  The existing 29 lecture spaces on campus were utilized an average of  35 hours per week 
and the exiting 19 lab spaces on campus were utilized an average of  22 hours per week.  

Increasing the number of  hours a week a lecture or lab is used effectively increases the amount of  teaching space available 
without having to build new space on campus.  If  CHC increased its utilization on average to 53 hours per week, the 
current hours spent teaching could be accommodated in 19 rooms, leaving 10 rooms open for additional classes.  If  CHC 
increased the lab utilization on average to 27.5 hours per week, the hours that are currently taught could be accommodated 
in 15 rooms, leaving 4 rooms open for additional lab classes.  

It is recommended that at a minimum, CHC increase its lecture utilization to 44 hours per week.  All of  the lecture ASF 
projections and consequently the overall size of  the Master Program, are based on the State standards of  53 hours per 
week.  
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SUMMARY
By 2025, CHC will need to add 146,938 ASF / 268,702 GSF bringing the campus total to 313,683 ASF / 493,489 GSF.  
This total is 24,712 ASF more than the Educational Master Plan projection of  288,971 ASF.  The delta includes 9,750 ASF 
for the Community Center, which does not count as assignable square footage on the Report 17, as well as growth for the 
Student Center and Student Services cluster.  The last two items, while potentially not State supportable, are essential to the 
realization of  the Master Plan Goals.

The target ASF for each cluster is calculated by combining the departmental 2025 ASF targets as shown in the “Space Use 
by Department Summary” in Section 2.  While each department has individual growth needs, each academic cluster (Child 
Development & Education, Humanities, Fine Arts, Science/Mathematics/BIT, Emergency Services, and Health/Physical 
Education) has been assigned a Cluster Library, Cluster Instructional Media space, and Cluster Support.  The intent is to 
provide shared spaces with adequate technical support, thereby creating unique and active “hot spots” within each cluster.

The cluster ASF target is distributed between renovated and/or new construction.  It has been assumed that the efficiency 
of  the renovated buildings will decrease based on the building constraints, changes of  use, and the need to bring the 
buildings up to current code standards.  All of  the clusters will require new construction.  The size of  the new construc-
tion is the difference between the cluster target ASF and the total renovated ASF of  the existing buildings in that cluster.  

In the Humanities cluster, the size of  the LRC is a given based on the Final Project Proposal submitted to the State.  
Humanities 1 is sized to provide enough new classroom space of  the desired quality on campus to help reach the student 
enrollment target but not be too large as to jeopardize future State funding.  The size of  Humanities 2 completes the 
cluster ASF target.

In the Community Cluster, the Community Recreational Facility is sized to support the Olympic swimming pool.  If  a 
warm-up pool is added in the future, the size of  the building will need to increase to provide locker rooms, changing 
rooms, and public facilities that properly service the two pools.
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2025 MASTER PLAN

NO. BUILDING NAME

  1 LABORATORY CENTER 
 (former Laboratory/Administration Building)
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
 (former Classroom Building)
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY

7

6

10

12
12

8

3 4

5
16

13

1415

24

20

2122

19

11

25

26

23

NO. BUILDING NAME

13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 DEMOLISHED - CLASSROOMS
18 DEMOLISHED - CLASSROOMS
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER

* 2012 & 2025 new buildings are indicated by bold font.
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SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 5.1SPACE STANDARDS

SUMMARY
Sizes for lecture, computer labs, offices, and conference rooms have been programmed to provide a standard for future 
renovation and construction.  All lecture and lab spaces are “smart” classrooms.  The small (810 ASF) and medium (1,080 
ASF) lecture and labs have been designed for maximum flexibility in furniture arrangement and spatial reconfiguration.  
Two medium lecture or labs can be converted to three small lecture or labs and vice versa.  CHC requested two (2) large 
lecture rooms (1,500 ASF), one in the Humanities cluster and one in the Science/Mathematics/BIT cluster, and one (1) 
extra-large lecture (2,500 ASF), location to be determined.
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SPACE STANDARDS
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SMALL LECTURE A (42 STUDENT STATIONS AT 18 SF/STATION: 810 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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SMALL LECTURE B (30 STUDENT STATIONS AT 27 SF/STATION: 810 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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MEDIUM LECTURE A (60 STUDENT STATIONS AT 18 SF/STATION: 1,080 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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MEDIUM LECTURE B (40 STUDENT STATIONS AT 27 SF/STATION: 1,080 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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MEDIUM LECTURE C (40 STUDENT STATIONS AT 27 SF/STATION: 1,080 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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LARGE LECTURE A (120 STUDENT STATIONS AT 12.5 SF/STATION: 1,500 SF)

SPACE STANDARDS

MULTIPLE LEVEL SLIDING WHITE BOARDS CAN BE UTILIZED IN LARGE LECTURE 
ROOMS
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LARGE LECTURE B (61 STUDENT STATIONS AT 24.5 SF/STATION: 1,500 SF)

SPACE STANDARDS

MULTIPLE LEVEL SLIDING WHITE BOARDS CAN BE UTILIZED IN LARGE LECTURE 
ROOMS
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SMALL COMPUTER LAB (29 STUDENT STATIONS AT 27.9 SF/STATION: 810 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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MEDIUM COMPUTER LAB A (39 STUDENT STATIONS AT 27 SF/STATION: 1,080 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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MEDIUM COMPUTER LAB B (40 STUDENT STATIONS AT 27 SF/STATION: 1,080 SF)

SPACE STANDARDS

BULLETIN BOARDS CAN BE MOVED TO SIDE OF 
CLASSROOM TO MAXIMIZE LENGTH OF WHITE 
BOARD
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LARGE COMPUTER LAB (50 STUDENT STATIONS AT 30 SF/STATION: 1,500 SF)

SPACE STANDARDS

MULTIPLE LEVEL SLIDING WHITE BOARDS CAN BE UTILIZED IN LARGE LECTURE 
ROOMS
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OPEN WORK STATION (60 SF) STAFF OFFICE (80 SF)

FULL-TIME FACULTY (90 SF) COUNSELOR (100 SF)

SPACE STANDARDS
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PART-TIME FACULTY (120 SF) 

PART-TIME FACULTY (240 SF)

SPACE STANDARDS
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ASSOCIATE DEAN (140 SF) DEAN (160 SF)

VICE PRESIDENT (240 SF) PRESIDENT (300 SF)

SPACE STANDARDS
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SMALL CONF (120 SF) MEDIUM CONF (300 SF) LARGE CONF (375 SF) 

SPACE STANDARDS
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�� 	��!(�#�	����	������ �	��	*���	��	�� #�����	����'� ���! $

������ /$1 & �����	�����	#��!����(�	"�=�����	�� 	��	��!(�#�#	
�!	����'� ���	�� #�����	��	*���	��	����*���$

������	/$6 &	>!��	�!�	"�=�����	�� 	��	� �������#	*���	
���#�����	���'� ��$

>�#������ 	>���*���	C�! �B#D

�� #������'!� �	����	������ �

� 	����� ���(�	�!	���	���	!"	�!��	������	C!�	����#� �	'!� �	"�=�����	
*����	����*���	�� 	��! �	����������D	��	�!	���	����	'!� �	
#!* ������$	�����	���	'� �	(���	����	�����	! 	��'���+	� #	���	���	!"	
�����	"!�	M'!! ������ �9	����*���	� 	����	'�  ��	���!	�� 	���(�	�!	
����'� ���	���	�����	���'���(��+	��!(�#� �	�� #�����	������ �	
C�!(���#	� 	�	�����	�����! $D

>��A�

����� ���	����	����	��	����'� ���#	*���	�	"�*	�!��	������	'!� ��#	��	
���	 !���+	����+	� #	�!���	� #�	!"	���	���A�$	����	�������	� 	� �"!�'��	
�!*	�����	��(���	���!��	���	'�,!����	!"	���	*��-*��$	������ �	
� �������#	� �!	���	"!��	�� #����� �	����� ����	��!(�#��	��'!��	 !	
����'� ���! 	C� #	��	����� ���	 !�	"� ���! � �$D

���!''� #���! �	���	�!	������H

�D ��!(�#�	! �	�����	�!��	� 	���	�� ���	!"	����	�� #�����	
.��#�� �	C����	*���	���(�	�!	�!��	����'� ���	���	��!��	�����	
���!*	� #	���	���A�	���! #+D	!�

�D ��!(�#�	��#������ 	�����	�!��	������	��	���	�!� ���	!"	���	
�� #�����	����� ����	����	*���	����'� ���	���	���A�	� #	���	
�� #�����	��#$
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<0 �����5�4�

������ 0$� & 5����	�!��	������	���	�!����#	��	�!��	!"	������+	
����	�� 	��	�!�����	!"	�����	"!�	��!��	���� #� �$

������ 0$% & ����!���	����	��	�	"�����	����#�	� ��������! 	"!�	
����	����	!"	"�=����+	��	��	� 	����	������	"!�	(� #���$

������ 0$) & ����������	*���	�!������! ���	�� ���	*���	
�(� ������	"���	�!	(� #����'$

������ 0$/ & �����	"�!'	"�!!#������	��������	�!� �������	���	
����'� ���! 	����	��!(�#�$

�����*��	����'� ���! 

�=���� �	�! #���! �

����� ���	���	�����*���	���	����'� ���#	��� �	! �	!"	���	"!��!*� �	
�����	!"	"�=�����E���� �.���H

�� �!��	�����	"�=�����	C5����	�����	���	'!� ��#	��	���	�!�	!"	������+	
��!��	���� #� �	��(�	�	(��*	#�������	� �!	���	�=���'���	������	
��'�$D

�� �� #�����	'����!!'	������	C����!���	����	���'	�!	��	
� #�'���#	"!�	���	'!��	����+	�����	���	� 	����	������	"!�	
(� #���$D

�� ����������	�'��!�� �	�!������! ���	�� ���	C�����	�� ���	*���	
�������#	"!�	�����	(� #��	������� ��+	���	����	���!'�	!��.��	
� #	�������	� #��	��!�! ��#	�=�!����	�!	���	�� $D

�� "�!!#	������	C�����	���	�	����	�!����	!"	�����	� #	�!	��#���	
(���������$D

�� �!����#�	C�����	���	� 	����	������	"!�	(� #���+	� #	! ��	"�=�����	
�����"������	#���� �#	�!	��	(� #��	������� �	��!��#	��	���#$D

�� ����#� �	'!� �	#!* ������ �	C���������	�! �����#	��	� �������! 	
� 	�!""���#	����� �D

�� �����	�����	C�!'�	������	#!	 !�	��(�	"�=�����	�#,��� �	���	����	! 	
�����	"�!'	 �����	����#� ��+	���-� �	�!�	������+	���$D

��	��	���!''� #�#	����	(� #��	������� �+	 ! ������	"�=�����	��	
��!(�#�#	"!�	���	�����*���$	���	'!��	��������	�����	"!�	����'� ���! 	���	
���	�!�	� #	�!��!'	!"	���	�����	� #	� �	�� #� �+	��	����	��	*����	
��#������ �	���	'!��	��-���	�!	����	C#��	�!	���	��� ��	� 	��!��$D
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<0 �����5�4�

������ 0$0 & �������������	�!����#	����� �	'!� �	"�=�����	
��!(�#�	����	��(��	!"	����'� ���! $

������ 0$1 & ����������	*���	����!""	!�����	��!(�#�	�!'�	
��!�����! 	���� ��	(� #����'$

������ 0$6 & ?� #����	� �������#	������ �	�� 	��!(�#�	����	
��(���	!"	������"���	����'� ���! $

������ 0$7 & �� #��	������� �	�!����#	CI�'	��:D

�����*��	����'� ���! 	C�! �B#D

���!''� #���! �

���	"!��!*� �	'���!#�	���	���!''� #�#	"!�	����'� ���! 	!"	
�����*���H

�� ����#� �	'!� �	#!* ������ �	���������	�! �����#	��	� �������! 
� 	�!""���#	����� �	C5����	���	���	!"	! �	!�	�*!	����	������ ���	
"�=�����	�!��#	���!'�	�	�!����	!"	�����+	���	���	!"	'� �	�!*	
������ ���	"�=�����	��!��#	 !�$	>�!���	� �������! 	��	*���	� �����	
��'���#	(���������	!"	���	"�=����	�����"$D

�� (� #��	������� �	����������	��� �	����!""	!�����	� #E!�	��!�����(�	
������	C�����	��!��#	��	�!����#	�!	��	 !�	�!	��!(�#�	�	�����	(��*	
� �!	���	"�=����	� ����!�	�!	��#������ �	���� #� �	������$D

�� �� #������ �������#	"��!����� �	������ �	C����	��!(�#��	����	�����	
��(���	*���	������	�����$D

�� (� #��	������� �	�!����#�	C2�����	��!��#	��	��!(�#�#E!��� ��#	�!	
��	 !�	�!	��� �	�����	� 	���	����	!"	��#������ �	���� #� �	������$D

�� ����#� �	'!� �	*���	���-�	*���	����!""	!�����	C2�����	��!��#	��	
��!(�#�#E!��� ��#	�!	��	 !�	�!	��� �	�����	� 	���	����	!"	
��#������ �	���� #� �	������$D

�� �!��	�!�	"�=�����	'!� ��#	��	���	"!!�	!"	������	C�!����#	�!	��	 !�	
�!	��!(�#�	�	(��*	� �!	���	"�=����	� ����!�	�!	��#������ �	
���� #� �	������D

�� ����	!�	����#� �	'!� �	"�!!#������	*���	�!�(���+	��""���+	!�	!����	
�����	�! ��!�	!���! �	C�����	��!��#	��	�!����#	����	� !���	�!	��	
�!	��'	��'!��	��������	#!* 	� #	!��	!"	(��*	!"	��#������ �+	 !�	
���!'� �	�	�!����	!"	�����$D

����

�;#,
���	*	��������	���
����



�$�5� �	
����	� ���%�	�����$	����

��	����������	���������	�������	��
�����

� ; � � �
���233�

���2
�

<1 :;��
�
�	�
�����

������ 1$� & ����� �	'!� �	"�=�����	*���	#�""���	�� ���	�� 	
��!(�#�	����	�����	��(���	*���	�!*	���"���	������ ���$

������ 1$% & ����!""	*���	���-	"�=�����	��!(�#�	����	������ �	
���	���!	����'� ���	*���	���!*	�!	���������	� ���$

������ 1$) & �� #��	������� �	#��!����(�	��! ���	�� 	�!'�	
� 	(���!��	������	� #	��A��$	CI� ���	3���� ��'	���������D

������ 1$/ & ;������� �	�� 	��	���#	�!	� #�������	����'� ���	
� �����	�"	���!��	#!�� B�	�����	�����	�!�����! $

:���#� �	� ���	����'� ���! 

����� �	�! #���! �

���
�	���!''� #�	�	0$<	"!!���� #��	'� �'�'	��	���	����#� �	
� �����$	����� �	��'���	������ �	#!��	 !�	'���	����	� 	'!��	
� ��� ���$

�� � 	�!'�	�!����! �	 !	�##���! ��	������ �	��	��!(�#�#	��	����#� �	
� �����$

�� � 	!����	�����	���	������ �	��!(�#�#	#!��	 !�	�����	0$<	"!!��
�� #���$

���!''� #���! �

��	��	���!''� #�#	� 	���	�!����! �	����	�!*������	"�=�����	��	��!(�#�#	
����	�� H

�� �����(�	���	���
�	���!''� #�#	0$<"�	'� �'�'

�� ����'� ���	�#,��� �	*����	� #	���"����	"!�	�'��!(�#	(���������

�� ��	���#	��	�'���� ��	������ �	C����	*!��#	��!�����	���	���	!"	
'����	����#�	� ����	���	�!�����	���	� 	� (�����	�����'$D

��=�����	����	�� 	�����(�	����	���H

�� 
!* ������	C���"���	'!� �	!�	�������#D

�� ����� �	'!� �	(� #��	������� �	"�=�����	C>!������! ���	�� ���	���	
#���!�����#$D

�� ����!""	*���	���-�

�� �!*	������ ���+	(� #��	������� �	#��!����(�	��! ���	
C>!������! ���	��	#���!�����#$D

�� � #�����	�����	"�=�����	C*����	�����	��	�	*����	����� �	!""	!"	*����	
�!	�!� ��	�����D
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������ 6$� & 
! �(� #��	������� �	"�=�����	��!��#	 !�	��	���#
*����	����	���	� 	����	�����$

������ 6$% & ?�����	(������	�����	"�=�����	���	 !�	
���!''� #�#	�������	����	��������	��#���	(���������$

������ 6$) & ���	���	!"	����!""	*���	���-�	��	�	���
	��������	
� #	��.����#	"!�	 �*	�! �������! 	� #��	%<<0	�����%/$

������ 6$/ & �� #��	������� �	"�=�����	�� 	��	��!(�#�#	����	
�����	�������������	� �������	*���	����#� �	������������$

:���#� �	>���'�����

�=���� �	�! #���! �

���	����� �	����*��	������ �	��!� #	����#� ��	�� #�	�!	'���	���
�	
���!''� #���! �	!"	<$0	"�	�(�����	� #	/H�	'�=H'� 	����!$

��	���	����	��	� �!��!�����	�! �����#	�����	"�=�����	����	����'� ���	
����#� �	������������$	��	���	*!���	��	��!(�#��	�����	!�	 ! �(� #��
������� �	"�=�����	*���� 	����	�����	!"	��#������ �$

���!''� #���! �

��	��	���!''� #�#	����H

�� 
! �(� #��	������� �	"�=�����	��	�������#

� *���	(� #��	������� �	"�=�����+	!�

� *���	"�=�����	!��	!"	����	�����

�� 
! ����	!""	"�=�����	��	�������#	*���	"���	����!""	"�=�����	�!	������	
� 	���
	�����#�����! $	� �	����	������ �	"�=�����	! 	 �*	
����#� ��	*���	��(�	�!	� �!��!����	����!""	!�����	� 	!�#��	�!	
�!'���	*���	�����%/	%<<0$

�� ���!����� �+	� #����! 	��'�+	� #E!�	����'��	'����	����#�	
�!�����	��	���#	"!�	�����	������!�	�!�!�	�� #��� �$

�;#"
���	*	��������	���
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������ 6$0 & ������ �	� �������#	� �!	�!""���	 !�	! ��	
����'� ����	����� �	� #	����#� �	"���#��+	���	����*���$

������ 6$1 &	���������������	� �������#	������ �	�� 	
����'� ���	"�K�#�	� #	��!(�#�	����	������ �	"!�	����#� �	

�

������ 6$6 & ���!����� �	�����!��#	����	"�=�����	�� 	
����'� ���	������������	��	*���	��	��!(�#�	����	������ �	 ���	
� ��#�

������ 6$7 & 	3����	����#�	����!""	"�=�����	�� 	����'� ���	
������������	��	*���	��	��!(�#�	����	������ �	 ���	����#� ��$

:���#� �	>���'�����	C�! �B#D

���!''� #���! �	C�! �B#D

�� "�=�����	��	�!����#	�!	��	�!	����'� ���	������������	C�!(���#	� 	
�����	�����! D	��	*���	��	����*���$	C3� �	"�=�����	����� ���	
�����(�	����	���	��(�	��� 	�!����#	�����������	� 	������! 	�!	���	
������������+	"���� �	��!��	!"	���	����-� ���	������"��	�""���	����	
�!��#	��(�	��� 	�����(�#$D	�=�'����	���H

� �� ���� �	����� �	'!� �	"�=�����	� 	����#� �	�!""���
C5����	����� �	'!� �	"�=�����	���	���-�#	� �!	�!""���	
��!� #	���	�������+	����	��(�	! ��	��� 	�!����#	� 	�!'�	
� #	 !�	� 	�	�������	������ $	�"	"�=�����	*!��#	��(�	��� 	
��!(�#�#	� 	�(���	�!""��	C�������	��	�	�!*��	� �� ����+D	
 !�	! ��	*!��#	���	����� �	��(�	��� 	"����	����'� ���#+	
���	����#� �	"�K�#�	*!��#	��(�	��� 	�(� ��	
����'� ���#$D

� � ������� �	#!* ������	��	����#� �	��(��	C�!�	� ��� ��+	
��	���	�!�����	�� ���	����	*!��#	 !�	! ��	����'� ���	
*���	��	 !*	�	#��-	����#� �	"�K�#�	���	*!��#	��!(�#�	
������ �	"!�	���	����	��!� #	���	����#� �$D

� �!���� �	"��!����� �	�����!��#	������	��	���	�!�	!"	����	
*����	C����'� ��� �	�!��	���	*���	� #	���	����	���!*+	
*����	*!��#	��	�	�����*��	� 	���	����	!"	���	����	� #	!"	
���#� �	���(����	�$D

� �!����! � �	����!""	*���	���-�	����	��	! 	*����	C!�	,���	
���!*	����#� �	��#���D	� 	!�#��	�!	����'� ���	���	"�K�#�	
���!*	��	*���	��	���	����!� #� �	����*��	� #	
�� #�����
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������ 7$� & 5����	���'	#���������! 	�� 	��	�! ��!���#	�!	
��	�!	���(� �	#�������	����'� ��� �	�-�+	��������	���	������$

������ 7$% & 5����	��������	*���	 !�	�����	�����	�!�����! +	
����	�� 	��	���#	�!	���� �	������������$

��K�#�	������ �

�=���� �	�! #���! �
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�!����#	 ! 	 �	 ���""	  !���	 !"	 4������	 :!���(��#+	 �����	 ���	 ! ��	 �*!	 ��������	 �!	 ���	 ��'���+	 ���	 ����	 ������
���!���	 4������	 :!���(��#	 �!	 ��'���	 
��(�	 !�	 *���	 ������	 ���!���	 �� #	 �� �! 	 �!�#	 �!	 ��'���	 
��(�$
��'���	
��(�	*����	��!� #	���	��'���	! 	���	����	��#�	� #	�!	���	 !���	� #	��� 	�!  ����	*���	�� #	�� �! 	
�!�#	 �!	 ���	 *���$	 	 ���	 ��'���	 ��	 �!� #�#	 ��	 �� #	 �� �! 	 �!�#	 �!	 ���	 �!���$	 	 ������	 �	 �����������	 ���
�! "�������! 	� #	���	�!����! 	!"	���	��'���$

���"�! 	?����	�!�����	!�� �#	� 	�����'���	!"	�86%$		� 	���	"���	!"	%<</+	���	��'���	��#	����!=�'�����	0+6<<
���#� ��	� �!���#	*���	����!=�'�����	)<8	"������	� #	���""$		�!'�� �#+	���	 �'���	!"	���#� ��+	���""	� #	"������	
��� ������	 �!	 ����!=�'�����	 %+<//	 ����	 ��'�	 �.��(��� ��	 C���D$	 	 �����	 �	 ��''���A��	 ���	 ����-#!* 	 !"	 ���
�!�����B�	����� �	� �!��'� �	��	���#�!� �	� #	���$

���#� ��+	 ���""+	 "������	 � #	 (����!��	 ���	 ���(�#	 ��	 ���-� �	 �!��	 �	 ���!���	 �+	 �!����#	 ! 	 ���	  !���	 ��#�	 !"	 ���
��'���$		�����	���	� 	�##���! ��	��(� 	���"���	���-� �	�!��	#���� ���#	�!	���(�	#�""��� �	�����	!"	���	��'���$
���	 ���	 ���"���	 ���-� �	 �!��	 �� 	 ��	 �������#	 ��� �	 ��'���	 
��(�$	 	 ��! �	 ��'���	 
��(�+	 �����	 ��	 ! �������
���-� �	�(�������	*���	 ���	�=�����! 	!"	 ���	�����	��	 �!�#*��	���(�����	� #	����	����$	 	2 �������	���-� �	! 
��'���	
��(�	#!��	 !�	��(�	� �	��'�	��'�����! �	� #E!�	���������! �$
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>��-� �	� #	���������! 	�����'	������	

�!��	�	���!���	�	����� ���	��!(�#�	�	�!���	!"	80)	���-� �	������$		���	��'�!����	C���(��D	�!�+	>!����	�����! 	�!�+
����!#���	�!�+	2�������! ��	�
	�	� #	%	C2�	�	F	%D+	�!�����	�� ���	�!�	C��D+	>��"!�'� ��	���	�� ���	�!�	C>��D+	
� #	���	����#	
�(��!�'� �	�!�	C�
�D	��!(�#�	�	�!���	!"	%10	������$		����'� �	�	%<�"!!�	���	�� ���+	�����	���	
����!=�'�����	)68	���-� �	������	��! �	��'���	
��(�	����+	��'���	
��(�	
!���+	� #	��! �	���	���'� �	!"
������	 ���#� �	��	 �!	�
�	 "!�	�	 �!���	 ������	!"	�+086	 ������$	 	 ������	%	 �����������	 ���	 �!����! 	!"	 ���	���-� �
������$

� 	�!����	���-� �	!����� ��	���(��	*��	�! #����#	! 	����#��+	3����	%%	���*�� 	���	�!���	!"	7	�$'$	� #	6
�$'$		����#��+	3����	%%	��	���	"����	����#��	!"	���	���� �	%<<0	���'$		���!�#� �	�!	���!!�	!""������+	����#��	��
���	���-	#��	!"	���	*��-$

�;,���=���	*	�����������
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2����� ��	���(��	��!*�#	����	#��� �	���	���-	#��	!"	���	*��-+	���	� ����	��'���	��	�#�.������	���(�#$		5���	
� 	 !(�����	 ������	 !"	 �+086	 ������+	 ���-	 �����A���! 	 !������#	 ���*�� 	 �<	 � #	 ��	 �$'$	 *���	 �+<�8	 ������
!������#	!�	����!=�'�����	1/@	!����� ��$		������	)	��''���A��	���	�����A���! 	���(��	"!�	���	� ����	��'���$

�!��	�	���!���	�

�!��	*���	�����"��	#���� ���! 	����	��	���	>!����	�����! 	�!�+	����!#���	�!�	#!	 !�	���(�	���#� ��+	"������	!�	���""$
�!	���	�	������	�� ��	!"	�!*	���	��'���	��	���(�#	"�!'	�	������	���#�'��	��� #�!� �+	���(��	�������	"!�	�!��	�	
���!���	�	*���	��!����#$		5���	�	�!���	������	!"	80)	������+	�����	*���	8<<	������	!������#	C8/@	!����� ��D	� 	
�!��	�	���!���	�	#��� �	���	���-	�!��	C���*�� 	�<	� #	���'D$		������	/	��''���A��	���	�����A���! 	"!�	�!��	�
���!���	�$

�����	!��	!"	���	 � �	�!��	C�!��	�	���!���	�D	������#	� 	!����� ��	����	��	!�	�=���#� �	8<@	���*�� 	���	�!���
!"	8	�$'$	� #	)	�$'$		�!��	�	� #	:	�=���#�#	�<<@	!����� ��+	� #����� �	(�������	���������	���-�#	��	��#	�����	!�	
#!��������-�#$		�����	%	��''���A��	���	���(��	"!�	�!��	�	���!���	�$

�!��	 �	 ���!���	 �	 � #	 �	 �=����� ��	 ���-	 �����A���! 	 #��� �	 ���	 #����'�	 � #	 �!��	 �	 � #	 ?	 �=����� ��	 ���-
�����A���! 	�!��	#��� �	���	#��	� #	�(� � �	�!���$	 	���!�#� �	�!	����	>����#� �	����� �	����'� +	���	��������
"���#�	���!��	 "�!'	�!��	�	� #	?	���	 �����#	�!	 ���	�!''� ���	� #	���	�����A�#	#��� �	���	�(� � �	�!���$	 	���
���-	�����A���! 	#��� �	���	�(� � �	��	�!��	�	� #	?	'��	��	���������#	�!	�!''� ���	�����	!"	���	��������	"���#�$
2����� ��	 � 	 �!�	 
	 �������	 �!	 ��	 �!*	 #��	 �!	 ��!������'	 ���-� �$	 	5���	 ���	 �=�����! 	 !"	 ! �	 �!��+	 �!�	 �	 ��
�� ������	� #�������A�#	���*�� 	���	�!���	!"	7	�$'$	� #	6�$'$		���	� #�������A���! 	!"	�!�	�	'��	��	#��	�!	���
#���� ��	"�!'	���	��'���$


���� ���#	2""�������	�!��

���	�����A���! 	���(��	"!�	���	��'�� � �	!""�������	�!��	��!*�#	����	���-	�����A���! 	!������#	���*�� 	���	�!���	!"	
��	�$'$	� #	�%	�$'$	 	5���	�	�!���	������	!"	%10	������+	! ��	/<	������	*���	!������#	#��� �	���	���-	�!��
C�0@	!����� ��D$		������	0	�����������	���	���(��	�������	"!�	���	��'�� � �	!""�������	�!��$

�	#������#	�!!-	��	����	!"	���	��(� 	#���� ���#	�!��	��!*�#	���	�(�������	������	"!�	���#� ��+	"������	� #	���""	
���	 � #�������A�#$	 	2�������! ��	 �
	�	F	%	 ���	 �!'�������	 � ���#+	 ��	 ��	 ���	 ��'�!����	 C���(��D	 �!�$	 	 �����	 )
��''���A��	���	���(��	"!�	����	!"	���	#���� ���#	�!��$

2 �������	>��-� �

������	1	�����������	���	�����	!"	! �������	���-� �	�!(���#	� 	���	�����A���! 	���(��$		�����	*���	�1	���'� ��	!"
��'���	 
��(�	 ���(���#$	 	 �����	 /	 �����	 ���	 �1	 ���'� ��	 � #	 ���	 �����A���! 	 ���(��	 �������	 "!�	 ����	 ���'� �$
������	 6	 �����������	 ���	 ! �������	 ���-� �	 �����A���! 	 �������	 ��	 �	 *�!��$	 	 �! ����� �	 *���	 ���	 !""�������	 ���(��
�������+	! �������	���-� �	�����A���! 	���!	�=����� ���	���-	�����	���*�� 	�<	� #	��	�$'$	 	5���	� 	����'���#
�!���	!"	)68	�(�������	������+	68	������	C%�@D	*���	�����A�#	#��� �	���	���-	�!��$

�!'�� �#+	! �������	���'� ��	�	� #	%	�! ��� 	����!=�'�����	%<<	������$		���	���(��	��!*�#	����	�����	�*!
���'� ��	���	�!'�������	� ���#	'�� ��	#��	 �!	 �����	#���� ��	 "�!'	��'���$	 	����� ���	 �����	 ��	 !	��#������ 
�!  ����! 	 ���*�� 	��'���	
��(�	 ����	 � #	 ���	 ��'���	 ����#� ��$	 	5�� 	 ���-�#	 ! 	 ���'� ��	 �	 !� %+	 ! �
*!��#	��	��.����#	�!	*��-	��	���	��!���	!"	��'���	
��(�	����	*���!��	�	��!���	��#�*��-	�!	���	�!	���	��'���$
���#�	"�!'	���	���-	!"	��#������ 	������+	���'� ��	�	� #	%	���	�!����#	�(� 	"������	��� 	�!�	�+	'�-� �	���	����	
!"	���	! �������	���-� �	������	���	�����	#��������	��!���	"!�	���-� �$

�;#���=���	*	�����������
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���	 ��'�� #��	 !"	 ���	 ���'� ��	 !"	 ���(���#	 ! �������	 ���-� �	��! �	��'���	
��(�	 ���!	 �=����� ��	 ���	 ��'�
� �#�.������	��	���'� ��	�	� #	%$		5���	�	���-	!"	��#������ 	������	��!(�#�#+	���	! �������	���-� �	������	��
 !�	������� �	� #	*���	�! �� ��	�!	��	� #�������A�#$

>�#������ 	������	

;����	!"	�!��	�	���!���	�	���	���!''!#���#	��	���	��#�*��-	"�! �� �	���	��'���	����#� ��+	 �!����#	���*�� 
���	 ����#� ��	 � #	 ���	 �!��$	 	 � ���*��	 ! �!	 ���	 ��#�*��-	 ��	 ��'���#	 #�� �!	 ���	 ���#�	 #�""��� ��	 ���*�� 	 ���
���(���! 	!"	 ���	��'���	����#� ��	� #	 ���	 �!��$	 	 � 	����������+	�������	!"	 ���	���#�	#�""��� ���+	�� #������#
��'��	��  !�	��	��!(�#�#	"!�	�!��	�+	:	� #	�$		5���� 	���	�!��+	�����	�������#	�!	��	 !	#���� ���#	��#������ 	
*��-*��	�!	���  ��	"!!�	���""��+	������ �	(��������	� #	��#������ 	�! "�����	#��� �	���	��'���	���-	�!��$

>�#������ 	������	� 	!����	#���� ���#	���-� �	�!��	��	��'����	�!	���	!������! �	!"	�!��	�	���!���	�$	

�����	 ��	  !	 ��#������ 	 ������	 "!�	 ! �������	 ���-� �$	 	 �����	 ���	  !	 ��#�*��-�	 ��!(�#�#	 ��! �	 ��'���	 
��(�$
�''�#������	�#,��� �	�!	���	�!�#*��	����	��	�� #����� �$		;����	!"	���	! �������	���-� �	������	 ��#	�!	*��-
! 	��'���	
��(�	� �!	! �	!"	���	���"���	���-� �	�!��	�!	���	�!	��'���+	������ �	'!��	��#������ 	� #	(��������	
���""��+	 !�	,���	��	���	���"���	���-� �	�!��	���	���!	��! �	��'���	
��(�$

�=���� �	��� ���	���(����

���	2' ���� �	���(��	���	!"	�� 	:�� ��#� !	�!� ��	C�:�D$		���	�:�	��� ���	���(���	����� ���	���	�*!	�!����	� �!	
���"�! 	?����	�!�����H	�� �	7	� #	�� �	8$		�� �	7	��	���	�� 	:�� ��#� !�3� �! ��4������	�!���	� #	�� �	8	��	���	
�� 	:�� ��#� !���#�� #��4������	�!���$		:!��	�!����	�� 	��! �	4������	:!���(��#+	��!��� �	! 	��'���	��	���	
��� ��!� #	�!���	!"	���-� �	�!�	
	�!	�� #	�� �! 	�!�#$		������	7	�����������	���	���	�!����$

:���  � �	 ��	 1	 �$'$+	 �� ��	 7	 � #	 8	 �� 	 ��	 ����!=�'�����	 ! ���!��	 � ���(���$	 	 �� �	7	 ��!��	 ���	 ���(����	 �!	 ���
��'���	 ��	 0	 �$'$	 � #	 �� �	 8	 ��!��	 ���(� �	 ���	 ��'���	 ��	 6	 �$'$	 	 ���!�#� �	 �!	 ����	 >����#� �	 ����'� +
2' ���� �	#!��	 !�	� �� #	�!	�=�� #	���(����	� #E!�	�=�� #	���	����� �	��� ���	���(����	�!	��'���$

���(���	� #	�'���� ��	������	

���"�! 	?����	�!�����	���	�	'�� �� � ��	���#	� #	�	#���� ���#	����	"!�	� �!'� �	#���(�����$		����	#���� ���#
����	��	��	� ���	�����+	 !���	!"	���	��'���+	*���	!"	���	��������	"���#�$		���	! ��	������	�!	���	�����(� �	����	��
���!���	 ���	 �!�#	 �#,��� �	 �!	 �!�	 �$	 	 ���!�#� �	 �!	 ����	 >����#� �	 ����'� +	 ���	 �����(� �	 ���#	 '!����	 ����
#���(�����	"�!'	����!	(� �+	�!*�(��+	! 	!�����! +	��'�	����-�	���(����	���	�'���	������	�!�#	���!���	*� #� �
���(��	�!	'�-�	#���(�����$

5���	 ���	 �����(� �	� #	'�� �� � ��	 ���#	 ���-�#	�*��	 � 	� 	����	�*��	 "�!'	��'���	����(�����+	 ���	 ��'���
���""��	��	��������#	�!	'� �'�A�	(��������	�! "�����$		��	��� ��'���	��!*�+	�!*�(��+	���	�'���	������	�!�#+	���
! ��	������	���	�����(� �	���#+	*!��#	����� �	�	��!���'	��	#���(�����	���	�=�����#	�!	��	'�#�	'!��	"��.�� ���	
��	��'�	����-�$		5���!��	�#�.����	��� � �	��#��	"!�	����-�+	��'���	
��(�	����	'��	��	��!�-�#+	���(� �� �	!����	
���""��+	� ���#� �	�'���� ��	(�������+	"�!'	������� �	���	��'���$

�;"���=���	*	�����������
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�'���� ��	������	 �!	 ��'���	����#� ��	�������	 �!	��	*���	 ��� �#	� #	 ������#$	 	5���� 	 ���	 ��'���	��!� #�+
�'���� ��	������	"!�	���	"���	#�����'� �	� #	���	�!����	#�����'� �	�������	�!	��	�#�.����+	���	�'���� ��
������	�!	���	��'���	"�!'	���	�=��� ��	������	 ��*!�-	�������	�!	��	�! ����� �#$	

�!����#	! 	�	���""+	���"�! 	?����	�!�����	��	������(���	#���� �	"�!'	���	 �����	������	 ��*!�-$		?�(� �	! ��	�*!
��������	�!	���	��'���+	���!!�	!""������	#�������#	���	�! ��.�� ���	!"	! �	!"	���	������	���!'� �	� ����������	
#��� �	�'���� ��	�������! �	��-�	���	�� 	:�� ��#� !	�����	"����	����	!������#	����	����	*� ���$

�;�;��	2>>2��;
����

>��-� �	3� ���'� �

2(�����+	���	��'���	��	�#�.������	���(�#	"�!'	�	���-� �	��� #�!� �$				;����A���! 	���(���	��!*�#	! ��	1/@	!"
���	� ����	���-� �	������	 ��	���#	#��� �	���	���-	�!��	! 	�	���-	#��	!"	 ���	*��-$	5����	 ���	����� �	���-� �
������	!"	����!=�'�����	�+1<<	������	���'	�!	��	���	���(� �	���	��'���	�#�.������+	���!!�	!""������	��(�	���#	
���#� ��	!"�� 	�!'���� 	!"	���	 ���-	!"	�(�������	���-� �$	���!!�	!""������	��(�	���#	����	#��� �	���	���-	�!��+
���#� ��	���	��������� �	�!��	�	���!���	�	 �!!-� �	"!�	�(�������	���-� �	*����	�!��	��-�	���	�
�+	>��+	� #	2�	�
F	2�	%	���	�'���$

���	 ���(��	 ��!*�	  �����	 /<@	 !"	 ���	 ������	 ��	 � ���#	 C%10J)68E�+086D$	 	 ���	 ���'���	 ����! 	 "!�	 ���
� #�������A���! 	!"	/<@	!"	 ���	�(�������	���-� �	 ��	#��	 �!	#���� ��	 "�!'	��'���$	 	2����	 ����! �	���	 ���	 ����
������ � �!����! �	!"	���	#���� ���#	�!��	!�	���	���-	!"	�(�������	��#������ 	������$

�����	 ���	 �	  �'���	 !"	'�������	 ����	 �� 	 ��	 ������	 �'���'� ��#	 �!	 ���	 ���	 �'���	 ���-� �	 �!��	 ������$	 	 �!�
�=�'���+	����	>����#� �	����'� 	� #�����#	����	���	�
�	��	�	'���	������	������	"!�	���#� ��	"�!'	�	��#������ 	
��� #�!� �	�������	 ���	 �!�	 ��	��	���#�	*���	 ���	��'���	����#� ��	*������	�!��	�	 ���!���	 �	���	 �!����#	��	�
���#�	�!*��	��� 	���	��'���	����#� �+	��.���� �	���	 ��#	�!	��-�	���	������	�!	���	�!	��'���$		�(� 	�!+	 !�	�!!
'� �	���#� ��	! 	��'���	- !*	���	�=���� ��	!"	���	�
�	�!�$		����+	*���	� �� ��#	��� ���	! 	��'���	
��(�	! 	
�!��	� #�	!"	���	�!�#	�!	�#(������	���	�(����������	!"	���	!����	�!��+	���#� ��	� #	(����!��	*!��#	��	'!��	��-���	�!	
�����A�	�����	!����	��� 	�!��	�	���!���	�$		��	�	���! #���	�""���+	���	�#(������'� �	!"	���	!����	�!��	�� 	���!	���#	
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���!!�	!""������	��(�	#�������#	����#� �	�	 �*	���-� �	������	�!	'���	"�����	 ��#�$		�����	���	�	"�*	�!����! �
! 	��'���	����	���	��������	"!�	���	���#	���-� �	"�������$		:���#	! 	����	���(���+	���	�!����! �	!"	�!��	�+	:	� #	�	
*!��#	��	 �#���$	 	����� ���+	�������	!"	 �����	���(���! �+	 �����	 �!��	��  !�	��!(�#�	�� #������#	������$	 	��(� 
�����	���(���! �+	���	���-� �	������	�� 	��	�����	"�!'	���	��!� #	��+'����� �	! �	!"	���	������	"�!!��	�!	���
���#�	!"	���	��'���	����#� ��	�!	���(�	���	#������#$		��	��!* 	� 	���	�����A���! 	���(���+	���-� �	������	�!����#	
"������	�*��	"�!'	���	��'���	�!��	���!'�	� #�������A�#$		�!��	�+	:	� #	�	���	� 	� 	�#���	�!����! 	��	����	���
��!��	�!	'!��	!"	���	'�� 	"� ���! ��	����#� ��	! 	��'���$

� !����	�!������	�!����! 	"!�	�	���-� �	������	*!��#	��	��	���	�=���� �	���(��	�!�	�!����#	��	���	� ���	*��	! 
���	*���	��#�	!"	���	���!!�$		���	����	!"	���	���(��	�!�	��	 !�	��	���	��	���	�����	!"	�!��	�+	:	� #	�	�!'�� �#+
��.���� �	'!��	���#� �	 � 	 ���	����!� #� �	�����$	 	��	 � 	�!��	�+	:	� #	�+	 ���	���(��	 �!�	 ��	 �!����#	��	�	 �!*��
���#�	 ��� 	 ���	 ��'���	����#� ��	� #	 ��	 �#���	 "!�	�	 ���������$	 	 :������	 ��	 ��	  !�	 �!����#	 ��!��	 � !���	 �!	 ���
��'���+	�	���-� �	������	��	����	����	*!��#	 !�	���!*	#�����	������	�!	���	��'���	����#� ��$
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���	���-	!"	��#�*��-�	��#����	���	��������(� ���	!"	���	! �������	���-� �	������$		�������+	���	���-	!"	��#�*��-�
�������	��#������ 	� #	(��������	�! "�����	��	��#������ �	���	 "!���#	�!	*��-	! 	���	�������	*���!��	��������! 
"�!'	 (��������	 ���""��$	 	 ��	 ��	 ���!''� #�#	 ����	 �	 �<�"!!�	 ��#�*��-	 ��	 �! �������#	 ���	 ��! �	 ��'���	 
��(�+
����  � �	��	���	� ��������! 	!"	�� #	�� �! 	�!�#	� #	��'���	
��(�	�!	���	�!�������+	�=�� #� �	���	���	*��	�!	
���	� ��������! 	!"	��'���	�!�#	� #	�� # �� �! 	�!�#	�!	���	 !���*���$		��	��	�=�����#+	��	��#������ �	� ���	
���	�!��	����	!"	���	���-� �	������	C�!��	�	���!���	�D+	����	����	*!��#	��	��� �	���	������	�!�#�	"�!'	���	�!��	�!	
���	��'���$		���	��!�!��#	��#�*��-	��	! ��	 ��#�#	��	���	 !���	��#�	!"	��'���	
��(�+	���	���'� �	!"	��'���	

��(�	"�!'	�!�	�	�!	���	����	�!	�!�	�	�!	���	*���$

�!	'�-�	������	 ���	!"	 ���	�(�������	���-� �	��! �	��'���	
��(�	 ���	 ���'� �	 "�!'	 ���	 � ��������! 	!"	 �� #
�� �! 	 �!�#	 � #	 ��'���	 
��(�	 �!	 ���	 �!�������+	 ��	 ��	 ��!�!��#	 ����	 �������!���	 ��#������ 	 *��-*���	 ��
�! �������#	���!��	���	���""	 "�!'	��'���	
��(�	�!	���	2�	�	� #	2�	%	����#� ��$	 	����	#�����	������	"�!'	���
����	��#�	!"	���	��'���	
��(�	*!��#	 �����	���	 ��#	"!�	�����	!"	���	! �������	���-� �	������	�!	*��-	��	���
�����	!"	��'���	
��(�+	�!!�� �	��!� #	�!�	�	�!	���	�!	��'���$

�=�� #�#	��� ���	���(����

���!�#� �	�!	����	>����#� �	����'� +	���	�� 	:�� ��#� !	�!� ��	2' ���� �	���	���(���	#!��	 !�	� ��������	� 	
�=�� ��! 	!"	���(����	!�	�##���! 	!"	�!����	�!	���"�! 	?����	�!�����$

����	>����#� �	����'� 	#�������#	���	�� �"���	!"	��(� �	���	����� �	���	�!����	�=�� #�#	� �!	���	�(� � �	�!���	
���! #	6	�$'$		;����A���! 	� 	���	�(� � �	��!*�#	����	"!��	!"	���	�	���!���	�	�!��	�=����� ��	!����� ��	��!(�
6<@	��	6	�$'$+	 � #����� �	�	�����	 �'���	!"	�(� � �	���#� ��	����	�!��#	�� �"��	"�!'	���	�=�� ��! 	!"	����� �
��� ���	 ���(����$	 	 ��-�*���+	 #��� �	 ���	 ��'���B	'!� � �	 ���-	 �!��+	 �##�#	 �!����	 � #	 !�	 �##���! 	 !"	 ���(����
C'!��	"��.�� �	� ���(���D	�!	���	�=���� �	�� ��	7	� #	8	�!��#	#��*	'!��	��#������$

�	 (������	 !"	 ��'�����	 ��(�	 ����!����#	 ��� ���	 !�����!��	 �!	 �=�� #	 !�	 �##	 ���(����	 �!	 ���!!��	 ��
����!��� �E"� #� �	���	�! �������! 	!"	� 	! ���'���	��� ���	���	����	"����������	���	� �����E������	!"	�����	�!
� #	 "�!'	 ���	 ��'���$	 	 �!!�#� ���! 	*���	2' ���� �	 ��	 � 	 !��!��� ���	 �!	 ��#���	 "�����	 ���-� �	 #�'� #	 ��
��!(�#� �	'!��	��� ���	���(����$	
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���(���	� #	�'���� ��	������	�'��!(�'� ��

� �����	� #	������	�!	���	��'���	����	��	'� �'��	*���	�*!	������	�!� ��$		:�!�-���	�!	! �	!"	���	������	�!��#
���(� �	���	(��������	!������! �	� 	� #	!��	!"	��'���	� #	������	�	#� ���!��	�������! 	#��� �	� 	�'���� ��
��� ���!+	 ��	 ���!!�	 !""������	 ��(�	 ���#$	 	 � 	 !�#��	 �!	'� �'�A�	 �!�� ����	 ��!�-���	 �!	 � �	 !"	 ���	 ��������+	 ���
���(���	�!�#	�!	���	�����(� �	� #	'�� �� � ��	���#	! 	���	 !���	��#�	!"	��'���	
��(�	C !���	!"	�!�	�D	��!��#	��	
�'��!(�#	 �!	 ���!''!#���	 ��'�	 ����-�$	 	 ���	 ���(���	 �!�#	 ��!��#	 ��	*�#� �#	� #	�	 ����-	 ��� � �	'!(�'� �
� ������	!"	���	���(���	�!�#	� #	��'���	
��(�	��!��#	��	�! #����#$

3� �'�A� �	���	�!�� ����	"!�	��!�-���	�!	���	�=���� �	�*!	������	�!� ��	*!��#	 !�	���(�	���	��'���	�#�.������
#��� �	�'���� ��	�������! �$		:!��	���	����	� #	*���	������	�!�#�	�!!�	��!� #	���	���""	�!	���	�!	���	��'���$
���	#���� ��	"�!'	���	�=��� ��	������	C4������	:!���(��#	� #	�� #	�� �! 	�!�#D	 ��*!�-	�����'	�!	���	 ������	
��'���	����#� �	��	 !�	�! #���(�	�!	����! ��	��'�	#��� �	�'���� ��	�������! �$		����� �	���	��'�	�! ��� �	��	
���	���!!�	!""������+	��	��	��������#	����	�##���! ��	������	��	�! �������#	����	*!��#	��!��� 	���	#���� ��	"�!'
���	�=��� ��	������	 ��*!�-	�����'	�!	���	�!��	!"	���	��'���$

� 	�#���	����#	������	*!��#	��	��! �	�� #	�� �! 	�!�#	*���	!"	��'���	
��(�	����	�!	���	�!���	!"	���	���!!�$
���	��!�!��#	������	*!��#	��	�! �������#	�!	� �������	�� #	�� �! 	�!�#	���!���	���	����	�����#	���	>� � ����	
�!	 �����	 ���	 ��'���	 ����#� ��	 �!	 ���	  !���$	 	 ����	 ��!�!���	 *!��#	 ���!*	 �	 "�����	 �!  ����! 	 "�!'	 �=��� ��
�!�#*���	�!	���	��'���$

��	�	����	!"	���	��'�	�""!��	�!	��#���	�'���� ��	����! ��	��'��+	� 	�##���! ��	����� ���	������	����!� #� �	���	
��'���	*!��#	�� �"��	��'���	(��������	!������! �$		��!'	�	���""��	��� #�!� �+	��'���	��!*��	� #������	�������	
����������	��	���	� ���	�!� ��	�!	���	���!!�$		� 	���	"�����+	 !�	! ��	*���	�*!	������	�!� ��	��	#����'� ���	�!	���
��'���	�'���� ��	����! ��	��'��+	���	���	�*!	��������	'��	 !�	��	�#�.����	�!	���!''!#���	���	� ��������#	
��!*��$

�!�	�=�'���+	���	���-� �	�!��	����� ���	� �!�#	#�������	�!	���	 !���	���'� �	!"	��'���	
��(�$		�!�	�	��	*���	��	���	
�!��	 � 	2�	�	� #	2�	%	�� 	��	 �!�#�#	#�������	�!	��'���	
��(�	����$	 	��'������+	 ���	�
�	�!�	�� 	��	� �!�#�#
#�������	! �!	�� #	�� �! 	�!�#	�!	���	*���$		�!����#	! 	�	���""+	��	��	#�""�����	�!	 ��!�����	���	���#�	#�""��� ���	
���*�� 	 ���	 ��(���	 !"	 ���	 �!��	 � #	 �!�#*���$	 ���	 �� �"���	 !"	 �##�#	 ������+	 �!*�(��+	 *���� ��	 �##���! ��
#�������! 	! 	����	�!���$
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���	"!��!*� �	���!��	!"	���������!��� ��# !����(���! �	��	'�#�	*���	���	�*��� ���	����	������ 	��'���	�����#�	��!,����	
� #	!������! ��	��� ���	��� ������ � #��*��	!�	� 	���	���  � �	������+	� #	������ 	����!� #� �	�!''� ���	��!,����	
���	� 	(���!��	������	!"	�'���'� ����! $		�����	���H

�� ���	���'� �	>�������	>�� �	;����#�	>�!,���+	*����	� ���#��	�!'�	��������	� #	������ �	� �� ��'� ��$

�� �! ��'�����! 	!"	� �"�� �	���	��'���	�!����	"!����+	*���	���	�!�� ����	!"	���	M���#	� #9+	C�!''� �����! �	!�	
#�������D+	��� �	�!����#	��	���	������	�!�����	��'���$

�� :���#	! 	�*!	���#���+	�!�� ����	!"	���	��'���	�!������! 	#!���� �	*���� 	�	"�*	�����$

�� ���	� ��!#����! 	!"	�	'�,!�	����#� ����	�!��� �	#�(��!�'� �+	,���	�!	���	5���	!"	���	��'���$		����	
#�(��!�'� �	'��	"� ���A�	��	)+0<<	J	�!'��+	����	���	�##���! 	!"	�!'��	� #	�	 �*	�!�#+	� 	���	�����	�!	���	
�!���$

�� ��� �!������ � ��!#����! 	!"	�	�*�''� �	�!!�	�!	���	��'���+	*���	� (!�(�'� �	!"	�!���	�!(�� '� �	��� ����$

�� ���	�!���������	!"	���	� ��!#����! 	!"	�	���-� �	���������	� 	���	(��� ���	!"	���	����� �	M�9	�!�	���-� �	����$

5�� 	����!������+	��"��� ���	�!	�����	��!,���E�	!�	�!�� �����	�����	��	'�#�	*���� 	���	���!��+ *���� 	���	�! ��=�	!"
!����(���! �	! 	�=���� �	��������	�! #���! �$

��	��	���!	�	�����'���! 	!"	����	���!��	�����! 	����	���	��'���	���	�� ��	���	� �����! 	�=����� ��#	�	�� ��	!"	��!����! 	!�	
M!��	!"	�����+	!��	!"	'� #9+	������ �	�!	'���	!"	���	�������	*��-� #	� #	�"���	�!���	���'�	� #	(� #����'	����	�������	
�!'� �!''� ���	�!�����	��'�����	� 	���	�!����� 	����"!� ��	����! $		5���	���	��!,����#	��!*��+	�!��	� 	� �!��'� �	� #	
���	����!� #� ��+	����	�! #���! 	*���	������	��� ��	�!	! �	'!��	� 	�� �	*���	���	M !�'9$		��	���	��'�	��'�+	��	��	�����'�#
����	 !	! �	�! ��#���	M��������9	�!	��	���	���'���	� #����-� �	!"	���	�!�����$		���	������	!"	����	���!��	��	�!	���������	
����� �	�! #���! �	� #	���������	����+	�"	������#+	�'���'� ��#+	!�	�!������#+	�!��#	� �� ��	���	�=���� �	��������E�!����	
��!��#����	!�	���������! �$

����	���!��	����� ��	"� #� ��	����#	��! 	!����(���! �	!"	���	����� �	���������	� #	�! #���! �	������(�	�!	���	��'���	
>!����	"!���+	�! ��!�	!"	������	�!	��'���	"���������+	� #	���	��"���	� #	��������	!"	���""+	���#� ��+	� #	(����!��	�!	���	
��'���$		� 	���	������'� �	���#� �	�!	�����	"� #� ��+	!����(���! �	*���	'�#�	!"	���	�����"��	������	�!� ��	�!	����#� ��	
������(�	�!	���	�! �� ��	*���� 	� #	�����	*����	����	��	����� �$		���� ��! 	*��	���!	���#	�!	�����	!�	A! ��	*����	���	
�!�� ����	"!�	���'	�!	��"���	� #�(�#����+	������	���!���	�	��A��#!��	�! #���! 	!�	���	����! �	!"	� 	� #�(�#���	!�	��!��+	
�=����#$		���� ����! 	!"	���	!����(�#	�!�� �����	*��	�! ��#���#	� 	��(����	*���+	� ���#� � ���	���������! 	!"	� 	������!�
'���� ����	�!����! 	!�	� � �� ��'� �+	��������! +	!�	� ��!#����! 	!"	�	��!��#���	����	�!��#	������	� 	'������� �	���	
�! #���! $

���	������!�'���� ����	�����'�	�! ��#���#	*���H		������	�! ��!�	*���	��#�� �	����������Q	��!��#	�������	����(���! 
C����D+	#������	*���	���!�#� �	� #	 ��*!�-	��� �'����! 	������������Q	����'�+	�!��	�=����!�	� #	� ����!�Q	� #	�=����!�	
������ �	� #	��� ��� �$

2����(���! �	*���	���!	'�#�	!"	���	>!����	
�����'� �	!������! �+	� ���#� �	�!''� �����! �$		� 	�����	*����	
!����(���! �	��������#	��� ���	�!	���	����� �	!������! �+	�����	���	���!	 !��#$ �!�	��'�������+	����	���!��	��	��!-� 	
#!* 	� �!	�����'	!�	!������! ��	����!��+	��	'� �	!"	���	�! #���! �	 !��#	��(�	�	'!��	��'����*�#�	���������(�$		����+	
�����	���	�!''� ��	������(�	�!	������	�! ��!�+	����+	����'�+	������ �+	>!����	!������! �+	� #	�����.��-�E�'���� ��
�������# ���$	�����"��	��������	�!����! �	!�	"���������	�! ��� �	���	�##�����#	*���� 	���	����(� �	�����'	!�	!������! ��	
�����! $
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������	� & >�!=�'���	���#	���#��+	C*�������D+	*���!��	-����#$
2 ��	�##�����#	*���	�	��#�!	"��.�� ��	� ���"���	���#$

������	% & >�!=�'���	���#	���#��+	*���	I����#$		�� 	��	
��!���''�#	�!	�������	���!���	���	!"	������	!�	�!��$

������	)

������	/

����� �	�����H

�� �*!	 -���#	 �����'� ��� � 	���	���!�� ��� ��'���H	 ����� �
� # �!��� �����*� $

�� I��	�! ��!�	*���� 	�����	�*!	���������! �	��	 !� ���!���#	��
�!!#+	����������	��	�������	�!	'������	� #	����'������$

�� >�!����	 � #��*��	 !"	 ����� ���	 ������ � � 	 � �����+ �!"�*���
?!���+	 ������	 7<<+ ������	 �! ��!�	 �����'	 �!	 )1	 �����"��
#!!��

�� >���� �	 ���������! 	 �'��!��	 �!��	 ��!=�'���	 ���#	 ���#���
� #	 �!'�� ���! 	 ��!=�'���	 ���#	 ���#���	 *���	  �'����
-����#�+	C���	"������	�	� #	%+	! 	���	��"�D$$$
� >�!��#���	!"	���	!"	-����#	�!���! 	!"	���#���	 ��#�	�!

��	��(��*�#	����"����$	 	����	����	!"	���������! 	���#�	�!
�����'	��������+	��	�����	��	 !	��������� M���#� ����9 � 
���	 �� #	 !"+	 -����#	 ! ��+	 � ����#	 �����$	 	 
�������
'�� �� � ��	*���	 ��#	�!	��	�""����#	! 	�	�! ��� �	� #	
��'���	�����$

� � 	 ���	 ��!����	 !"	 ���������! 	 !"	 �!'�	 !"	 ���	 ��������
����-��+	���#	��	���	������!�'���� ����	�!�-� �	#�(���	! 	
�!'�	!"	 ���	������	 �! ��!���#	#!!��+	 ���	� ������	�����
���	 ��� 	 ��'!(�#	 � #	  !�	 ��������#+	 #��	 ������ ���+
�!	 � ���"��� ��	 *���	 ���	 ��������	 ����-�$	 	 5���	 �!'�	 !"
�����	#!!��	��	 ��	�������	�!������	�!	������	���	�!�-� �
M�!���9$

� ?���	��������	#�""��� �����	� #	#!!�	��!���	����#�	� #	
���������	  ��#	 �!	 ��	 ��(��*�#+	 ��'���	 *�#�+	 ���
����������	"!�	� �	#!!��	� (!�(�#	*���	������	�! ��!�$		��	
�����	! �	#!!�	���	��� 	 !��#	��	"���� �	�!	������	*���
 !�'��	���+	#��	�!	���	��������+	C�!''� �����! �+	����	
#!!�D$

�� ���������! 	 !"	 ������	 �! ��!�	 ��!��#	 ��	 �=�� #�#	 �!	 ���
����'����	 #!!��	 !"	 ���	 ��'���$	 	 ���!���	 ����	 � 
���������! +	 #!!�	 ������	 �� 	 ��	 ������#	 *���!��	 ��������
� ������! +	��	����� ���	��.����#$		���� ��	! �+	� 	�	��!��	!"+
M"!���	 '����������E��(���9	 ����+	 *�� 	 ������#+	 �� 	 �(!�#
�!����	'� �!*��	�##���! �$

�� �! ��#�����! 	 ��!��#	 ��	 ��(� 	 �!	 ���	 ���������! 	 !"	 ���#
������	 �! ��!���#	 �!��� �	 !�	 �*� �� �	 �����	 �!	 ���
'�� �� � ��E	 �����(� �E	 ����!#���	 4��#	 � #	 ���	 ������
�!�#	�!	���	����	!"	���	>��"!�'� �	����	�� ���$
� ���	 M3�� �� � ��	 4��#9	 �����	 ���+	 ! ��	 ���� +	 ��� �

��"�	 !�� 	 ���*�� 	 �0<<	 � #	 %)<<	 �!���+	 3��+	 �!
"���������	����!#���	�!'� ��	� #	�!� ��+	���	"�����	)$

� ���	 �����	 �!	 ���	 
!���	 ������	 �!�#	 ���	 �� �	 !��	 !"
�����	� #	����� ���	� ����������$	 	M������ ���	 �!�-�#9
'�� �	���	����� ���	��� �	�'��!��#	���!���	���	���	!"
�	���� 	 �!!��#	!(��	 ���	 ��"�	�������Q	 !	 �!�-�	 � (!�(�#+
���	"�����	/$
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������	� &	�!��	M�������9	*� #!*�	� 	���	����������! 	2""���+	
"�!'	���	!����#�$

������	% &���	��'�	"!��	*� #!*�	"�!'	���	� ��#�$$$

������	) &�!�	M:9	"�!'	!��!����	���	���	:���#� �	

����� �	�����H

�� 2 ��	! �	����	����	����'�	��	 ���	����� � ��'�$	 	����	 ��	���
 �*	:!!-��!��$		�����	��	�	#�����	����'	"!�	���	�������	����
���!���	 �!	� 	!""����	 �! �����	����'	�!'�� �+	*�!	*���	 ����
���	�:	�����""$

�� �����	 ���	 ��(����	 !����	 �!����! �	 ! 	 ��'���+	 *����	 ����
�=����+	 ���	  ! �	 !"	 ���'	 ��(�	 ����'�$	 	 :���#��	 ���	 '�� 
:��� ���	2""���+	 � 	 ���	�#'� �������! 	:���#� �+	 �����	 ��	 ���
���#� �	��"������+	���	2""���	!"	���!�#�	� #	����������! 	� 
���+	 ���	 ����#	 
�(��!�'� �	 �� ���+	 � #	 �!''� �����! �+
*����	��!���#�	"�!'	���-� �	���	'� ���#$		C���	"������	! 	
����+ � #��	��'���	>!����D

�� ��	 ���	 2""���	 !"	 ���!�#�	 � #	 ����������! +	 �����	 ���	 "!��
M�������	*� #!*�9	*����	 ������	 �!	 ��	 ��!�����#+	 "�!'	 ���
!����#�$	 ��!'	 ���	 � ��#�	 �!*�(��+	 ���	 ����	 �����! �	 ���
����������	 ��	 ����	 ���	  !�	*����#	 � 	 � #	 ���	'�� 	 #!!�	 �!
���	�����	��	!"�� 	��"�	!�� $
� ���	 ����� ��	 !"	 ���	 M�������9	 *� #!*�	 ��	 ��������	 �

 �����(�	"�!'	�	��������	���������(�+	��	��	��� ���	*����	
���	 '! ��	 ��Q	 ��	 *!��#	 ��	 ������	 �"	 ���	 �����! �	 � ��#�
*���	� ����������+	C���	"������	�	� #	%+	�!	���	��"�D$

� ���	���� ��	!"	���	��'���	��	#������#	�!	���	���	��! �	
�����'	 "!�	 ����! ��	 ����'	  ��#�$	 	 �����	 ���	 �*!
��!���'�	*���	����	����!���+	�D	�"	���	 ��#	"!�	� 	����'	
��	#��	�!	�	����! ��	�! "�! ����! +	������ �	"!�	�	��! �	
'����	�� #	�!	*!��� 	���	�������! Q	���	���	!"	�	#�������
#�����	 ����! 	 �� 	 !"�� 	 �!	 �  !����#+	 � #+	 %D	 ���
��! �	'���!#	�##�	�����	�!	���	���!��� �	��!����+	� #+	
��(� 	 ���	 ��'���#	 ����! ��	 ����������	 ����� �	 ! 
��'���+	 '��	 #����	 ���	 �!�� ����	 ���!����! $
�! ��#�����! 	 ��!��#	 ��	 ��(� 	 �!	 �����A� �	 #�������
#�����	����'�	��	���	�!����! �	*����	����	��	�� #��#+	� 	
���	�!� ���� �	����+	� #	� 	'�� 	�#'� �������(�	!""����$

�� �����	 ���	 ����� ���	  !	 M�� ��9	 ����'�	 !�	 ��! ��	 � 	 ���
(���!��	 ���-� �	 �!��$	 	 ��	 ��(����	 !"	 �����	 ���	 ��'!��	 "�!'
���	��'���	*��-*���	� #	���""+	�!��	� 	#���� ��	� #	���#�	
#�""��� ����+	 ���	 �!�� ����	 ��	 ����	 "!�	 �������! �	 �!	 �!
� ���!���#	� #E!�	����! #�#	�!	C���	"�����	)+	�!	���	��"�D$

�� 3!��! 	#������! 	 ����	 ����'�	#!	  !�	 ������	 �!	 ��	 �����A�#
� �*����	! 	���	��'���$		�! ��#�����! 	��!��#	��	��(� 	�!	
�����	���	 � 	�!'�	!"	���	'!��	��'!��	�����	!"	���	��'���+
����	 ��	 ���	 �
�+	 ���	 3�� �� � ��E�����(� �E����!#���
4��#+ ���	 ���(���	 �!�#	 �!	 ���	 >��+ � #	 � 	 ���	 >���'�#��
����	*����	'�#�����! �	���	 ��!��#$	 	 �����	����'�	 ��#	 �!
��	#�����	�!	���	��'���	>!����	�!	���!*	����#	����! ��$


;"
�������



�$�5� �	
����	� ���%�	�����$	����

��	����������	���������	�������	��
�����

� �;

���;���4 &	��2��
	����;��	��

������	� &�!*��#	<)����#� �	�� ���	E	��"������

������	% &5���*��#+	�!*��#	<%��������$

������	) &	��!'	�!���	!"	</����#� �	���(����	�	�!*��#	�!�	:$

������	/ &5���*��#+	�!*��#	���	<%��������

����� �	�! #���! �

�� ���	! ��	��!��#	�������	����(���! 	����� ���	 � ������#	! 	 ���
��'���	��	��	���	����#	
�(��!�'� �	�� ���$		����	�����'	��	
����� ���	  !�	 !������(�$	 	 ���	 �����'	 �! �����	 !"	 "!��
��'����+	�*!	� 	���	"�! �+	! �	! 	���	�!���	��#�+	� #	! �	� 	
���	����	*����� �	���	'�� 	����	���#$

�� ��� �����'	 ��	 �������	 !"	 !������! Q	 �!*�(��+	 ��	 ��	  !�
����� ���	 �!!-�#	 ��	 ��	 ���	 ��'���	 #���	 �� ���	 � 	 ���
�������$

�� 
������	!"	���	��'����	��	���	"�! �	!"	���	����#� �	��(�	���
'�� 	 #��(�*��	 ��	 �	 �!� �	 !"	 "!���$	 	 ���������	 � 	 ��#����! 
��� ���!�	 ��	 ����#���� �� ����+	 ��	 ����� �	 .���-��	 � #	 ���
����#	 ��	 ��-� 	 "�!'	 ���	����	 � 	�	(������$	 	 � 	 ���!(���	!"	 ���
����#+	 ���	 ��������	 ������� ��	 �!'��	 "�!'	 �	 �!!#	 (������
#��������! 	 � #	 ���� ��	  �'���$	 	 ��	 ����� ���	 �! "�����#+
����	�����'	*���	 !�	��!(�#�	����	� "!�'���! $

�� �! ��#�����! 	��!��#	���!	��	��(� 	�!	� �� �� �	���	�����'	
��	���	�
�	� 	'�-� �	�������#	�'����	�(�������	�!	���� ��
(��	���	 ��*!�-$	

�� >���	!"	���	���'� �	>�!,���	�����	 "!�	���(� 	 �*	��'����	�!
��	 � ��!#���#$	 	 2"	 �����+	 �� 	 ���	 �����#	 �!	 ��	 � ����!�
��'����	"!����#	! 	�����"��	�!� ��	!"	� ������Q	! �	*���	��	�
�� +	 ����+	 � #	 A!!'	�=����!�	 ��'���$	 	 ��	 ��	*���	 ���	 �=����!�
��'����	 ����	 ���	 ��������	 "!���	 '�����������! 	 �!��#	 ��
�����A�#$		�����	���!*	M(������	����!��9+	����	����� �	#!* 	! 	
���	 ��'�	 ��.����#	 "!�	 ��������	 ����� ��	 ��	 ���	 >!����$
�! ��#�����! 	��!��#	��	��(� 	�!	�!(��� �	���	'!��	��'!��
�!����! �+	 ����	��	 ���	<8�3�� �� � ��E�����(� �E����!#���
4��#	 � #	 ���	 
!���	 ������	 �!�#+	 <7����	 >��"!�'� �	 ����
�� ���+	 ���	����	!"	 ���	<1	F	<6	2�	:���#� ��+	� #	�6�:!!-
��!��$

�� ����+	��	 ���	����+	 ��	�	��!����(�	 "!���	'���������$	 	���	'!��
�����	 �!��	 ��	 ��	 �	 (�����	 #������ ��	 � #	 �	 ��������	 �!!�$
?!*�(��+	 �"	 ���	 �'����	 ���	 "�#	 �!	 ���	 "�! �	 �� �	 ��!�����(�
"!���+	����	�� 	���!'�	�	'�� �	!"	��(����� �	���	�(�������
*!�-	 "!���	 � #	 �����	 ����! ��	 ����������$	 	 ���	 ���� !�!��
�=����	 �!#��	 �!	 ���!*	 ����	 �!	 ����� $	 	 ����'�	 � #	 ����
�'����	�� 	��	"�#	�!	���	2""�����+	������	 � 	�����	(������+	!�
�(� 	*����	�"!!�$

�� ���	��'���	#!��	��""��	"�!'	�=�� ��(�	�� #����� �	����	��
�	�� #�� ��	�!	�=����!�	����	�!(�����$		C���	"������	��/D
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�� ��	'� ��! �#	 � 	 ���	 � ��!#����! +	 ���-� �	 ��	 ��	 �	���'��'
! 	 ���	 ��'���+	 ����������	 #��� �	 ���	 #����'�+	 ��	 ���
����  � �	!"	����	����������! 	����!#$		���	��!*#� �	�������	
�!'�	 '��-�#	 ��A��#	 �����+	 *����	 �! "�����	 ���*�� 
(�������	 � #	 ��#������ �	 ���	 �!�� ������	 ����$	 	 2" �������
�! ��� 	 ��!��#	 ��	 ���	 "�(�	 ��!��*��-�	 !"	 ���	 '�� 	 ������$
�����	��� #��� ����#+ ! 	���	���"���	! ��+ *���	����!*	��� �$

��� �	�(� � �	� #	 ����	�!���+	����	��	������	!(���!!-�#+	!�	
��	 � ���'�+	 *�� 	 M���(��*� �9	 ���	 ���-� �	 �!��	 "!�	 �
�!�� ����	��!�$

�� �! ��#�����! 	 ��!��#	 ��	 ��(� 	 �!	 �##� �	 ������ �	 �!	 �����
��!��*��-	�����$		���	�����	�=�� ��(�	�!����! 	'����	��	*���	
�!���	 �!*���#	 �����	 �!����#�$	 	 �����	 �!��#	 ��	 �����#	 ! 
�*������	 ����	 *!��#	 ���!*	 ���'	 �!	 ��	 ����(���#	 *�� 
��#������ �	 #�����	 �!	 ��!��$	 	 � 	 � �	 ����+	 �=���	 ������ �	 !�
��� ���	 ��!��#	 ��	 ������#	 �!	 �����	 ��!��*��-�	 � #	 �!
�! (���� ��	�����	 � 	 ���	���-� �	 �!��	����	 ���#	�!	��'���
������	 ������	 !�	 *��-*���$ ���	 "������	 ��)	 �� �=�'����	 !"
�������	��!��*��-�$

�� � 	 �� ����+	 ���""��	 ����#�	 ! 	 � #	  ���	 ���	 ��'���	 �� #
�!*��#	 ���	 ����	 � #$	 	 �����	 ��	 ������	 !�	  !	 ���	 !"	 ����#
��'��+	 � #	 ��������	 �(�#� ��	 � 	 ���	 "!�'	 !"	 �-�#	 '��-�
�=����	 �!	 ��!(�	 ����	 ���	 �����	 ����#	 ��'��	 !"	 %0	 '��	 ��
�=���#�#	! 	'� � !�����! �$

�� ���	 ���""��	 ��!���'�	 ���	 ! ��	 �!� �	 �!	 � ������	 ��	 ���
��'���	�=�� #�	� #	���	����!� #� �	�!''� ���	���'� ��
� ��!���$	 	 3�������	 ��!��#	 ��	 � #����-� 	 �!	 ��!����
��#������ �	� #	�!	��� 	�! ��!�	!"	����#�	! 	���	'�� 	�!�#$
���	'�,!�	��� ���	��	����	� ��� ��	��	 !� �'����� �	(������	
����� ��""���� ���+	 !	'�����	�!*	�'�!�� �+ ���	"�����	/$

�� ���	 ������ �	 ! 	 ���	 ���-� �	 �!��	 ��	 !"	 �	 ����	 C��������
�!#��'B�D	 ����	 ��	  !�	 �! #���(�	 �!	 ����	 �!(�����$	 	 ���
�������'	!"	�����	������	��	 !�	!"	�	����	�!	���!*	���	�������	
.������ !" ����	�'����$

�� ������ �	 ! 	 ���	 �!�#	 ��	 �!	 ���	 <8�3�� �� � ��E
�����(� �E����!#���	 :���#� �	 ��	 � ��""���� �	 "!�	 ���	 ���(�
�����	 ��	 ����	 ��	 ����!#���	 ���""	 #��� �	 ��� �(� � �	 �!���$
���	��'�	�������	�!	���	
!���	���(���	�!�#	�!	���	����	!"	<7�
���	>��"!�'� �	����	�� ���$
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������	� & 2 �	!"	�����	��'���	>!����	(�������	!����#�	!"	
���	5���	� #	!"	�<���' ����'$

������	% &	�����	! 	!(��	�������	?���	#!!��	��	%H)<	>3+	! 	�	
�� #��$

������ ) & 2 �	�=�'���	!"	�	��!(� 	��!#���+	*����	���"!�'�
���	��������#	��!��#����$

�=���� �	�! #���! �

�� ��� ����� �	�!(�����	��(���	���	! �	!""����	���	���"�$		����	��
 �(��	�	M�!!#9	�������! 	��	�����	��	 !	��#� #� ��$

�� ���	 �=���� �	 "!���	 �!��#	 ��	 ��(�����#	 ���!���	 ���
� ��!#����! 	 !"	 ��(����	 !"	 ���	 �"!��'� ��! �#	 M�����'�9
�##���! �	� #	� �� ��'� ��$ �! ��#�����! 	��!��#	���! ��
��(� 	 �!	 ���	�����A���! 	!"	 ��������	 !""����	 ��(��	����!  ��	 �!
�� #��	���-� �	������#	'������$

�� ��	 ����� �+	 ���	 >!����	 '�-�	 ����	 ���-���	 � #	 #���(�����$
����	��	�	"� ���! 	����	�!��#	��	����� �#	�!	���	���""	"�!'	���	
�����	����	�� �����	���	�!�� ����	#��!����$	 	 � 	'� �	�����+
���	�'!� ��	 � (!�(�#	���	'� �'��+	� #	 ���	���	!"	�	 �*!� 
!""����	� 	� �"!�'	! ��	#��*�	���� ��! 	�!	���	��!��#���$		2"
�!����+	 �����	 ���	 ���	 �!(�����	 ��(��	 � #	 ����! ��	 ��'�
�! ��#�����! �	�!	��	'�#�	*���	���	� (!�(�'� �	!"	���	>!����	
� 	����	"� ���! 	��	*���$

�� ���	"!���	 ��#�	�!	��� �����	���	��!���	��(��	!"	���� � �$		��	
���	 ��'���	 ��!*�+	 �����	 ������������	  ��#	 �!	 -���	 ����$
���� !�!��	� #	�!'�����	���� � �	��!��#	��	����	!"	���	! �
�!� �	 ��!����$	 	 ���	 �������	 �!	 ��(�����	 ���	 �=���� �	 "!���
���!���	 ���	 ���������! 	 � #	 �����A���! 	 !" ���� !�!��
#��� #�	! 	�����	����������	�!	� ���"���	*���	��'�$

�� �!''� �����! �	  ��#�	 �!	 ��	 �! ��#���#	 ��	 �	 ��������	 � #
���'� � �	 �!����! $ >��'� � �+	 ���� �#	 ���""� �	 ��!��#	 ��
�(�������	 �!	 �!(��	 ��������-�+	 ���� � �+	 � #	 �������	 �(� ��$
����� ���+	��������	���""	 "�!'	!����	�����	���	��-�#	�!	�!(��
���	��!(�+	��	� 	�#,� ��	#���	� #	�!'���'��	! 	!(����'�+
*�� 	�����	���	��!������	� 	'� �!*��$

�� ���	>!����+	��� �	 ���	! �	#�����'� �	 ����	 ��	! 	#���	��	���
��'��+	 ��!��#	 �� ���!*�#	 �!	 ������	 � # �� ���� �#	 � 	 ���
!������! 	!"	���	������ �	��������	���!��	���	��'���$		�����
���	 �'��!��	!�����! �	*����	 ��(� ��	 �!��#	��	 �����A�#	 �"
����	 *���	 ����	 �!	 ������	 ���	 �*����� �+	 � #	 ��� ��'�	'��
�����	*�� 	����	'����	 ��#	�!	��� 	! 	��������+	C���	"�����	%+	
�!	���	��"�D$

�� ����� ���+	 ���!���	 ��	 ���	 >!���� �!���	 ���	 �� �����#	 � #
�!'����#	 ��	 �� #$	 	 �! ��#�����! 	 ��!��#	 ��	 ��(� 	 �!
!���� � �	 � #	 �����A� �	 ! �	 !"	 ���	 �(�������	 �!"�*���
��!���'�	����	�!(��	'���	!"	����	��!����	� #	���!'��������
��!#���	�!��	���	��.����#	� #	#�����#	���!���+	C���	"�����	)+	
! 	���	��"�D$

�� ���	 �!��	 !"	 ���	 "!���	 *!��#	 ��	 �������	 ��#�#	 �"	 �����	 *���
�!'� �=�� ��! �	�!	*�� 	���"" *!��#	��	! �����+	"!�	�=�'���
�"��� ��	>3	� #	! 	*��-� #	 �����$ ����� ���+	���	�!�� ����
"!�	#!!��	�,��	� #	������#	��!���'�	�=����	��	���	��'��$		����	
#�������	"�!'	����!�	"!�	�����������+	���$+	*����	��	� ������ �
*��� ���	��!*��	!"	���	��'���	� # ���	����!� #� ��$
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�� ��	����� �+	���	��'���	��	���  �#	��	�	����! ��	�(������! 	�� ��� ��	���	�!� ��	�����""	� #	����	
�����'� ��
"!�	'�,!�	#��������	����	��	�����.��-��$	 	����	#���� ���! 	*���	! ��	�!��#�"�	� #	�=�� #+	��	���	����#	!��	!"	 ���
����!� #� �	�!''� �����	��� ������$		���	'�,!�	#��(���	� 	����	#���� ���! 	���	���	��������	"���#+	*����	��!(�#��	�	
������!�	�����!����	�� #� �	����+	� #	���	����!� #� �	M�!�"	�!����9+	*����	��!(�#��	�'���	����	"!�	�	��A����	M�� �	
����9$

�� 5�� 	 ����	 � 	 �(� �������	 ��� ������+	 ��	 ��	 � ��'�� �	 ����	 ���	 ��'���	 >!����	 ��(�	 �����#�	 ����������#	 ���
� ��'���	- !*��#��	!"	 ���	�=�������! �	!"	 ���	���  � �$	 	����	�*��� ���	�!'��	 "�!'	�! ��� �	�! ����	*���	 ���
��� ����	'� ��! �#	� #	���	�����������! 	� 	�!'�	!"	���	��'�	���� � �	� #	#�����	����	����	� #���!$		��	����� �+	
����	� ���"���	��	���-� �$

�� �	��'���	�=�'���	!"	���	��!(�H		���	�����""B�	
�����'� �	��� ��.�����#	����	����	*!��#	��-�	�!	��(� "�!!�	��� �	
!"	���	���	����������	! 	���	����	� #	����	��� �	!"	���	��'��� ! 	"���+	"!�	�������# ���	� 	���	�(� �	!"	� 	� ��#� �$
���	>!����	#!	 !�	��(�	������	 �!	 ����	��� �$ ��	*!��#	���!	�� �#(� ����!��	 "!� �!���� �!	�� �(�������	 � 	 �����
(�������+	*����	��	*����	����	*!��#	 ��#	�!	��	"!�	���	'!��	����#	�'��!�'� �$		����	 ��#	"!�	��� �	�������	�!	� �	
�������! 	����	�����	"!�	�	����! ��+	����������	�"	��	*���	�5��	������#+	 !�	,���	�����.��-�$

�� �����	 ��	 �	 ���'� #!��	 ���!����	 ! ��'���	 � ���	 ����	 � #	 >���'�#��	 >�!���'�$ >�!���'	 ���""	 ��!��#	 ��
� (!�(�#	 � 	 �����#� �	 ���	 ��'���B	 �������# ���	 � # � 	 � ���"��� �	 *���	 ���	 >!����	 �!��� � �'���� ����$
���� � �	 �!�����	 ����	 �� �����.��-�	3� ���'� �+	 ��	 !""���#	��H	 ���	����"!� ��	 ��������A�#	 ���� � �	 � �������+
C����D+ � 	�� 	����	2����!	����	��!��#	��	� #����-� $		����	��	�	�����	�� 	!""��� �	� #	���	�!���	���	'� �'��	"!�
�!(�� '� ���	�'��!����$	 	���	- !*��#��	� #	�! �����	#���(�#	���	*���	*!���	���	��'�	� #	�=�� #�����+	� #	��
*!��#	���	���	>!����	�!���	! 	�	���	*���	!����	�!���	����! #���$

�� �(�#� ��	!"	��'���	�������# ���	 ����	��	*����+	'�#����	 ��������+	*����+	 �!#�	������(���! +	 � #	 "!!#	 ��!���
*���	 !�	!����(�#$		���	�'!� ��	�(�������	� 	���	��"������	� #	��� ����E>���'�#��	��!���'�	'��	 !�	'���	���
 ��#�$	 	 ��(� 	 �	 �!��	 !"	 �!*��+	 �! ��#�����! 	  ��#�	 �!	 ��	 ��(� 	 �!	 ���"��� �����! $	 	 ���	��'���	'��	  ��#	 �!
'�� ��� 	���	'�,!����	!"	��!��	����� �	��	���	��'�	"!�	� 	�=�� #�#	����!#$

�� ���	�
�	��!��#	��	��(� 	�������	�! ��#�����! $
�� 
!	�(�#� ��	!"	�����.��-�	���	����!""	(��(��	*��	!����(�#$		����	'��	�� #��	������ 	�����	� #E!�	����#� ��	��

M����	!"	���	��!���'9+	� #	 !�+	��	�����+	�	 ������	���'� �

���;���4 � �2
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

OVERVIEW
 Volume 4 of  the Master Planning documents addresses how the college will implement the vision of  the Master Plan. Many changes will occur 
on this campus over the course of  the next twenty years. The phasing of  the work, the projects, and the project boundaries are outlined in the Chapter 
2. Through workshops with the Master Plan Committee, a series of  projects have been broken out of  the 2025 Master Plan; these are projects which are 
necessary to lay the foundation for future growth, as well as those that address the college’s most pressing academic needs. Therefore an intermediate 
phase is shown throughout Volume 4 that illustrates projects to be completed by 2012. Chapter 3 illustrates architectural and landscape guidelines that 
are set forth that give direction for new projects in terms of  expression and aesthetic, and standards are set for building materials, hardscape and planting 
materials, signage, and lighting.
 The last chapter addresses campus infrastructure. As detailed in volume 3, the Existing Facilities Assessment, many of  the college’s site and 
building systems are outdated and are in need of  repair or replacement. Chapter 5 deals with upgrades to the college’s fire access routes and parking, as 
well as the addition of  new ones. There are also extensive plans for water distribution and fire protection, site drainage, site grading, and irrigation, along 
with chilled and hot water lines, gas lines, and electrical and data conduit pathways.

2025 Master Plan

1.1SUMMARY



Phasing

2



PHASING2



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

EXISTING CAMPUS PLAN

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
 (former Classroom Building)
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES 
 (OE2 replacement building)
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 CLASSROOMS
 (former Bookstore)
18 CLASSROOMS
19 NOT USED
20 LEARNING RESOURCE CENTER 
21 HUMANITIES 1 
22 NOT USED
23 NOT USED
24 NOT USED
25 COMMUNITY RECREATIONAL FACILITY 
26 NOT USED

*    2012 new buildings are indicated by bold font
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

2012 PROJECTS

2.3PHASING

PROJECT PROJECT
NO. DESCRIPTION

  A CAMPUS INFRASTRUCTURE UPGRADES
 Water, Sewer, Drainage, Irrigation, Gas, CHW, HHW,   
 Electric, Data & Comm., Central Plant Expansion
  B NEW PARKING LOT & LOOP ROAD
 Surface lot - 120 spaces, fire access/ service road,   
 landscape/hardscape
  C NEW COMMUNITY RECREATIONAL FACILITY
 Natatorium (50M pool & locker rooms), parking lot,   
 landscape/hardscape  
  D ATHLETIC FIELDS SITE GRADING
  E NEW GENERAL EDUCATION BUILDING
 Classrooms, computer labs, offices, meeting rooms,  
 landscape/hardscape
  F NEW LRC & PENINSULA DEVELOPMENT/ACCESS
 Library, computer labs, classroom, office, campus   
 data center, meeting rooms, AV/TV; peninsula site   
 grading; living wall; landscape/hardscape
  G ENTRY QUAD
 Landscape/hardscape, drop-off; campus drive strip  
 ing, sidewalks, landscape/trees
  H STUDENT SERVICES C (CLASSROOM BUILDING 
 RENOVATION)
 Financial Aid, Health Center, EOPS, classroom
  I NEW STUDENT CENTER 
 Cafeteria/dining, bookstore, classrooms, student   
 lounge, meeting rooms; new loading dock area
  J NEW EMERGENCY SERVICES
 Classrooms, computer labs, coverd outdoor vehicle   
 storage, fire access/ grading; landscape/hardscape
  K  COLLEGE CENTER RENOVATION
  L OCCUPATIONAL EDUCATION #1 RENOVATION
 Classrooms, computer labs, offices
 M NEW PARKING STRUCTURE #1
 740 spaces, sitework
  N FINISH UPGRADES
 Gymnasium, Perfoming Arts Center
  O FINISH UPGRADES
 Maintenance, Lab/Admin, CDC
  P FINISH UPGRADES
 SSA, SSB, Chemistry/ Health Science
-   New Buildings - Exterior Plaster Finish, insulated glazing, c.i.p.        

 conc. structural frame. 

-   Major Renovation - New plumbing, fire protection, electrical, HVAC systems,   

 upgrade struct. as req’d., new finishes & space planning, exterior   

 work as as req’d., complete ADA compliance

-   Finish Upgrade - new floor & wall finishes, replace ceiling tile as req’d



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

NO. BUILDING NAME

  1 LABORATORY CENTER 
 (former Laboratory/Administration Building)
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
 (former Classroom Building)
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
 (OE2 replacement building)
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER 
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION 
16 STUDENT SERVICES B
17 DEMOLISHED - CLASSROOMS 
18 DEMOLISHED - CLASSROOMS 
19 ADMINISTRATION/ STUDENT SERVICES 
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY 
26 COMMUNITY CENTER 

*   2025 new buildings are indicated by bold font
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

2025 PROJECTS

2.5PHASING

PROJECT PROJECT
NO. DESCRIPTION

AA PARKING LOT UPGRADES
BB EMERGENCY SERVICES PLAZA
CC LABORATORY CENTER (EXISTING LADM RENOVATION)
 Classrooms, labs; landscape/hardscape
DD CHEMISTRY (EXISTING CHEM/HEALTH RENOVATION)
 Classrooms, labs; landscape/hardscape
EE GYMNASIUM & WELLNESS CENTER
 Gymnasium renovation - gym, multi-purpose rooms;  
 New Wellness Center - multi purpose rooms, fitness   
 center, weight room; locker rooms, showers; 
 landscape/ hardscape
FF ATHLETICS FIELDS
 Soccer field, synthetic track, bleachers, lighting;   
 Tennis courts, bleachers, lighting;    
 landscape/hardscape
GG NEW HUMANITIES BUILDING 2
 Classrooms, computer labs, offices, meeting rooms
HH PARKING STRUCTURE 2
 1,300 spaces, landscape/hardscape
I I NEW ADMINISTRATION/STUDENT SERVICES BUILDING
 Offices, meeting rooms
JJ PERFORMING ARTS COMPLEX
 Existing Performing Arts Center Renovation;
 New Perfoming Arts Expansion - art studios, black   
 box theater, classrooms, computer labs, offices
KK NEW CHILD DEVELOPMENT EXPANSION
 Classrooms, offices
LL NEW SCIENCES BUILDING
 Wet labs, computer labs, offices
MM STUDENT SERVICES A RENOVATION
 Offices, open office, meeting rooms
NN NEW MAINTENANCE BUILDING
OO STUDENT SERVICES B RENOVATION
 Offices, meeting rooms
PP COMMUNITY BUILDING & WELLNESS POOL
QQ CAMPUS DRIVE LANDSCAPING, PHASE 2
RR CAMPUS WIDE SITE LANDSCAPING
SS  CAMPUS WIDE SITE LIGHTING

-   New Buildings - Exterior Plaster Finish, insulated glazing, c.i.p.        

 conc. structural frame. 

-   Major Renovation - New plumbing, fire protection, electrical, HVAC systems,   

 upgrade struct. as req’d., new finishes & space planning, exterior   

 work as as req’d., complete ADA compliance

-   Finish Upgrade - new floor & wall finishes, replace ceiling tile as req’d
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

EXISTING CHARACTER
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ARCHITECTURAL EXPRESSION

Floating Transparency
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Figure 1. Neurosciences Institute. La Jolla. 1996.
  Tod Williams Billie Tsien & Associates.
  photo from severud.com 

Figure 2. Kunstgalerie Goetz. Munich, Germany. 1992.
  Herzog & de Meuron.
  photo by: Hisao Suzuki

Figure 3. Centro Deportivo en Galdácano. Vizcaya, Spain.   
 1996-2000.
 Juan Carlos Sancho Osinaga | Sol Madridejos.
 photo by: Hisao Suzuki

Figure 1. Figure 2. Figure 3. 
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ARCHITECTURAL EXPRESSION
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Figure 1. Pabellón Docente de la Arrixaca. El Dalmar, Spain.
 1996-2001.
 Juan Carlos Sancho Osinaga | Sol Madridejos.
 photo by: Hisao Suzuki

Figure 2. University of Otago Central Library.
 Dunedin, New Zealand. 2000.
 Hardy Holzman Pfeiffer Associates
  photo from HHPA

Figure 1. Figure 2. Figure 3. 
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ARCHITECTURAL EXPRESSION
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Figure 1. Santo Domingo de Bonaval Garden.
 Santiago de Compostela, Spain. 1990-1994.
 Alvaro Siza
 photo from Alvaro Siza Office

Figure 2. The Getty Center. Los Angeles. 1984-1997.
 Richard Meier     
 photo from the Getty Foundation

Figure 3. The Getty Center. Los Angeles. 1984-1997.
 Richard Meier
  photo from the Getty Foundation

Figure 1. Figure 2. Figure 3. 
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ARCHITECTURAL EXPRESSION
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Figure 1. David Vieria de Castro House.
 Famalicão, Portugal. 1984-1994.
 photo from Alvaro Siza Office

Figure 2. Galician Center of Contemporary Art. 
 Santiago de Compostela, Spain. 1988-1993.
 Alvaro Siza
 photo by: Hisao Suzuki 
   
Figure 3. Mattin Center. Johns Hopkins University.
 Baltimore. 2001. 
 Tod Williams Billie Tsien Associates    
 photo by: Michael Moran

Figure 1. 
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A EXTERIOR PLASTER

B GLAZING / MULLIONS

MATERIALS
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

C PRECAST CONCRETE COPING / SILLS

D CONCRETE BOARD FORM

MATERIALS
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PLANT MATERIAL GUIDELINES

Diagram 1 (left) identifies several  planting strategies, described 
below.  The planting strategies reinforce the broad vision of the 
Landscape Plan.  

Enhance the existing natural landscape
Create distinct Cluster landscapes
Enhance campus entries and roads
Vegetate fire buffer zones
Maintain evergreen screens, particularly along parking lot 
perimeters and transition areas
Reduce the current amount of golf course turf area 
Create a sustainable landscape

•
•
•
•
•

•
•

LEGEND

RESTORATIONS

ADDITIONS

“
“

REPLACEMENTS

ENHANCEMENTS
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SAND CANYON ROAD

CAMPUS DRIVE

PARKING
STRUCTURE 1

PARKING
STRUCTUREE 2 22222222222

NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 NOT USED
18 NOT USED
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER

Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

PLANTING STRATEGIES

DIAGRAM 1:  PLANTING STRATEGIES

4.1LANDSCAPE GUIDELINES



ADDITIONS

RESTORATIONS Within the surrounding naturalized hills, selected 
areas will be revegetated with coastal sage habitat 
plant species.  The selected revegetation will focus on 
hillside areas that maximize views from campus.

Within the Central Lawn, west of the Student Center, 
damaged turf grass and other plant material will be 
replaced.  Existing shade, soil and pedestrian traffic 
conditions may be reasons for the areas of damage.  
Replacement plants will be selected as appropriate for 
the condition without changing the original character 
of the space.

REPLACEMENTS A grove of red gum trees (Eucalyptus camaldulensis) 
and other trees provide an evergreen buffer on the 
slope between between parking lots A/B/C and the 
western campus.  According to the 2005 Arborist’s 
report*, many of the trees are in decline for numer-
ous reasons, including psyllid infestations and poor 
pruning.  The trees are to be replaced with a grove of 
pine and cedar trees.  The pine trees will continue to 
provide the evergreen screening desired for this slope.  

Most of the existing golf course will be replaced with 
the new natatorium, athletic and community facilities, 
while the golf putting greens will remain.  The remain-
ing open space (located north of the Central Quad 
lawn) will be replaced with native and drought tolerant 
plant species.  Existing trees along the perimeter of 
the open space will be supplemented with an informal 
placement of new canopy and coniferous trees in 
keeping with the surrounding coastal sage habitat. 

*  See Consulting Arborist’s Report, “Tree Management & Preservation Study,” by Greg Applegate, dated 8/24/05.

Within the Campus Clusters  (Humanities, Sciences/
Math/BIT, etc.), new planting will support the thematic  
ideas discussed earlier for these areas.  Plant selec-
tions will focus primarily on low to moderate water 
use material.  

Plant selections and placement around defined areas 
of structures will be in accordance with the fire 
department’s “fuel modification planting zone require-
ments”.   

As part of the Sciences/Math/BIT Cluster, a new hiking 
trail will provide an opportunity for students to learn 
about the adjacent hillside habitat.  Exotic plant 
material will be removed and trail markers will identify 
plants and animals viewed along the trail.

At the western entry of Campus Drive, a new 
landscape feature will demonstrate ideas of utilizing 
the existing stormwater channel as a design element.   
Riparian or coastal sage habitat species will be used 
accordingly.

At the eastern entry of Campus Drive, a natural swale 
will be developed into an etnry element that can be 
viewed from nearby campus overlooks or experienced 
along the new hiking trail.  The landscape will feature 
riparian or coastal sage habitat plant species. 

Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 4.2LANDSCAPE GUIDELINES



ENHANCEMENTS The existing hedge along the perimeter of the Student 
Services Terrace planter will be replaced with new 
plantings within the terraced seating area.  New plant 
material will complement the existing Gingko trees 
located at the center of the plaza.  The existing turf 
grass within the central planter will be replaced with a 
drought tolerant groundcover. 

Within the parking lot islands, new shade canopy trees 
will replace damaged, diseased or missing trees (refer 
to Arborist’s recommendations for existing trees*).  
The new trees will be placed where planting islands 
are a minimum four-feet wide.  Around the perimeters 
of the parking lots, existing planting will be supple-
mented in order to increase the visual screening 
of the parking lots and enhance the Campus Drive 
experience.

The campus entries at both ends of Campus Drive will 
be replaced with accent plantings of primarily drought 
tolerant plant species.  Oak trees will be the featured 
plant material at the entries.

At the eastern entry of Campus Drive, new trees will 
be planted along the street’s perimeter and within 
new medians.  For a segment of the street nearest 
Sand Canyon Road, large vertical trees will mark the 
campus entry.  All trees will be placed so that views 
up to the campus are not blocked.  They will also be 
placed equidistantly to create a sense of formality and 
rhythym along the street.  

As Campus Drive curves and becomes an east-west 
road, a variety of existing evergreen and deciduous 
trees and shrubs can be seen along its edges.  At the 
road’s most eastern end, a repeatedly planting of 
one tree species will add a sense of arrival and visual 
continuity along this section of campus.

Although not shown on the diagram, sustainable 
design is an underlying principle for the campus 
landscape.  The following guidelines will be incorpo-
rated into the design and ongoing maintenance of the 
campus landscape. 

Provide screening from winds

Provide plantings that shade structures and 

•

•

SUSTAINABLE DESIGN 
AND MAINTENANCE

outdoor spaces from the summer sun while 
providing for winter sun exposure

Increase the biodiversity of plant species

Consider alternatives for storm drainage 
management, such as detaining water on-site 
and allowing it to percolate through porous 
surfaces 

•

•

Reduce reliance on landscape chemical 
applications by incorporating such  
maintenance practices as composting or 
organic amendments, mulch applications, soil 
management, and recycling materials (such as 
plant trimmings, building and paving material).

•

*  See Consulting Arborist’s Report, “Tree Management & Preservation Study,” by Greg Applegate, dated 8/24/05.

Removal and maintenance of remaining existing 
trees will be completed according to the Consulting 
Arborist’s recommendations*.  

DISPOSITION AND CARE 
OF EXISTING TREES

At the western entry of Campus Drive, the character of 
the street is once again changed.  The existing trees 
along this end of Campus Drive are primarily conifers 
(i.e., Pinus and Calocedrus species) and London Plane 
trees.  This entry drive has an informal and naturalized 
character.  Along the new median, oak trees will be 
planted to enhance this quality.  The plantings along 
the roadsides will be selectively cleared and replanted 
to allow views from the road into the stormwater 
catchment area (see “Landscape Additions”) at its 
western perimeter and views up to the campus.   

For all new trees placed along Campus Drive, the 
center of trees will be placed a minimum of six feet 
away from the road edge or walkways.

Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 4.3LANDSCAPE GUIDELINES
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

PLANT MATERIAL GUIDELINES PLANTING ZONES

DIAGRAM 2:  PLANTING ZONES
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PLANT MATERIAL GUIDELINES PLANTING ZONES

Diagram 2 (previous page) and Diagram 3 (this page) show the 
intent of the the planting zones for the campus.  As the landscape 
zones move from the campus core to the natural hillsides, the 
design intent is to increase the use of drought tolerant plant ma-
terial where possible.  Over the long-term, the College can reduce 
its level of irrigation water needs from current campus-wide 
levels.  Within the “fuel modification zones,” the plant palette will 
meet the fire department’s requirements for such areas.

DIAGRAM 3:  CROSS SECTION OF PLANTING ZONES

4.5LANDSCAPE GUIDELINES



LEGEND
CLUS = CLUSTER AREAS 
CS = COASTAL SAGE COMMUNITY
DR = DRIVEWAYS & CAMPUS ENTRIES

FM = FUEL MODIFICATION ZONE
GC = GROUNDCOVER
LOT = PARKING LOT PERIMETERS & ISLANDS

RIP = RIPARIAN CORRIDORS
TRANS = TRANSITION AREAS

Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

PLANT MATERIAL GUIDELINES PLANT LIST

CINNAMOMUM CAMPHORA LAGERSTROEMIA INDICA OLEA EUROPAEA CEDRUS DEDORAKOELREUTERIA PANICULATA

Plant Type Botanical Name Common Name Evergreen (E)/ 
Deciduous (D)

DR CS FM RIP TRANS LOT CLUS

TREE ACACIA FARNESIANA SWEET ACACIA D X

TREE ALBIZIA JULIBRISSIN MIMOSA, SILK TREE D X X

TREE BRACHYCHITON ACERIFOLIUS FLAME TREE D X X X

TREE CALOCEDRUS DECURRENS INCENSE CEDAR E X X

TREE CEDRUS ATLANTICA GLAUCA BLUE ATLAS CEDAR E X X

TREE CEDRUS DEODORA DEODAR CEDAR E X X

TREE CERCIDIUM SP. PALO VERDE SELECTIONS D X X

TREE CERCIS SP. REDBUD SELECTIONS D X X

TREE CHILOPSIS LINEARIS DESERT WILLOW D X

TREE CHITALPA TASHKENTENSIS CHITALPA D X X

TREE CINNAMOMUM CAMPHORA CAMPHOR TREE E X

TREE CUPRESSUS SP. CYPRESS SELECTIONS E X X

TREE GEIJERA PARVIFOLIA AUSTRALIAN WILLOW E X X X

TREE GINGKO BILOBA MAIDENHAIR TREE D X

TREE GLEDITSIA TRIACANTHOS HONEY LOCUST D X

TREE KOELREUTERIA PANICULATA GOLDENRAIN TREE D X X

TREE LAGERSTROEMIA INDICA CRAPE MYRTLE D X

POTENTIAL PLANTING AREA
A recommended list of plants is provided in this section.  The 
list also suggests the target areas for using the plant material.  
Other plant species can be added, but only after considering 
their compatibility  with the design intent and palette (e.g., color, 
water use) for the specific area.

New trees shall have a minimum size of 24-inch box.  Where the 
design of a plaza or outdoor space requires a significant tree 
presence, specimen-sized trees, 60-inch box minimum, shall be 
selected.

Certain tree species are recommended as theme or primary trees 
for specific areas.  These trees are identified below:

East Campus Drive:  Poplar nigra ‘Italica’ (Lombardy Poplar) 
along a portion of the entry drive and median and Quercus 
sp. (Oak) for the balance of the street and median
Central Campus Drive:  Hybrid of Platanus acerifolia 
(London Plane) that is resistant to anthracnose, such as P. 
acerifolia ‘Bloodgood’
West Campus Drive:  Quercus sp. (Oak) in median
Central Quad:  Cinnamomum camphora (Camphor) along 
the great lawn promenades.  Specimen-sized Quercus sp. 
(Oak) in the large plaza.
Humanities Cluster:  Olea europaea, (Olive, fruitless 
varieties only), Cupressus sempervirens (Italian Cypress), 
Sciences/Math/BIT Cluster Display Garden:  Quercus sp. 
(variety of Oak species)
OE Quad:  Cedrus Deodara (Deodar Cedar), Cedrus Atlantica 
(Atlas Cedar), Metasequoia glyptostroboides (Dawn 
Redwood, a rare deciduous conifer tree)
Slope between Parking Lots A/B/C and the western 
campus:  grove of Pinus sp. (pine selections)
Central Lawn (between Student Center and SSA building):  
Retain existing tree species —Platanus acerifolia (London 
Plane).  

•

•

•
•

•

•

•

•

•
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

PLANT MATERIAL GUIDELINES PLANT LIST

TREE LIRIODENDRON TULIPIFERA TULIP TREE D X

TREE MAGNOLIA GRANDIFLORA SOUTHERN MAGNOLIA E X

TREE METASEQUOIA
GLYPTOSTROBOIDES

DAWN REDWOOD D X

TREE OLEA EUROPAEA OLIVE E X

TREE PARKINSONIA ACULEATA MEXICAN PALO VERDE D X X

TREE PINUS BRUTIA CALABRIAN PINE E X

TREE PINUS CANARIENSIS CANARY ISLAND PINE E X X

TREE PINUS ELDARICA MONDELL PINE E X

TREE PINUS HALEPENSIS ALEPPO PINE E X

TREE PINUS PINEA ITALIAN STONE PINE E X X

TREE PISTACIA CHINENSIS CHINESE PISTACHE D X X X

TREE PLATANUS ACERIFOLIA LONDON PLANE D X

TREE PLATANUS RACEMOSA CALIFORNIA SYCAMORE D X X X X

TREE POPULUS NIGRA ‘ITALICA’ LOMBARDY POPLAR D X

TREE PRUNUS CAROLINIANA CAROLINA LAUREL
 CHERRY

E X

TREE PYRUS CALLERYANA FLOWERING PEAR D X

TREE QUERCUS SP. OAK SELECTIONS D/E X X X X X

TREE ULMUS PARVIFOLIA CHINESE ELM E/D X X

TREE UMBELLULARIA CALIFORNICA CALIFORNIA LAUREL E X

PERENNIAL ACHILLEA SP. YARROW SELECTIONS E X X

SUCCULENT AGAVE SP. AGAVE SELECTIONS E X X X

SUCCULENT ALOE SP. ALOE SELECTIONS E X X X

PERENNIAL ANIGOZANTHOS FLAVIDUS KANGAROO PAW E X X X

QUERCUS AGRIFOLIA

ALOE AND OTHER SUCCULENT PLANTINGS

PISTACIA CHINENSIS

PLATANUS RACEMOSA

ANIGOZANTHOS HYBRID

CEANOTHUS SP.

Plant Type Botanical Name Common Name Evergreen (E)/ 
Deciduous (D)

DR CS FM RIP TRANS LOT CLUS

POTENTIAL PLANTING AREA

MAGNOLIA GRANDIFLORA

PINUS CANARIENSIS

LEGEND
CLUS = CLUSTER AREAS 
CS = COASTAL SAGE COMMUNITY
DR = DRIVEWAYS & CAMPUS ENTRIES

FM = FUEL MODIFICATION ZONE
GC = GROUNDCOVER
LOT = PARKING LOT PERIMETERS & ISLANDS

RIP = RIPARIAN CORRIDORS
TRANS = TRANSITION AREAS

4.7LANDSCAPE GUIDELINES



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

PLANT MATERIAL GUIDELINES PLANT LIST

SHRUB ARBUTUS UNEDO STRAWBERRY TREE E X X X

SHRUB ARCTOSTAPHYLOS SP. MANZANITA SELECTIONS E X X

PERENNIAL ARTEMESIA SP. SAGEBRUSH SELECTIONS E X X

SHRUB/GC BACCHARIS PILULARIS DWARF COYOTE BRUSH E X X

SHRUB CAESALPINIA SP. BUSH BIRD OF PARADISE D/E X

GC CAREX SP. SEDGE SELECTIONS D/E X X

SHRUB/GC CEANOTHUS SP. WILD LILAC SELECTIONS E X X X

SHRUB CERCIS OCCIDENTALIS WESTERN REDBUD D X X

SHRUB/GC COPROSMA PUMILA - E X

PERENNIAL COREOPSIS SP. COREOPSIS E X X

SHRUB COTONEASTER SP. COTONEASTER
SELECTIONS

D/E X

SHRUB DENDROMECON RIGIDA BUSH POPPY E X

PERENNIAL DIETES SP. FORTNIGHT LILY E X X

VINE/GC DISTICTIS BUCCINATORIA BLOOD RED TRUMPET 
VINE

E X X

SHRUB DODONAEA VISCOSA HOPBUSH E X X

SUCCULENT DUDLEYA SP. DUDLEYA SELECTIONS E X X X

SHRUB ENCELIA SP. - D X X

GC ERIOGONUM PARVIFOLIUM CALIFORNIA BUCKWHEAT E X

GC ESCHSCHOLZIA CALIFORNICA CALIFORNIA POPPY D X

SHRUB FEIJOA SELLOWIANA PINEAPPLE GUAVA E X X

GC FESTUCA SP. FESTUCA SELECTIONS E X X X

GC FRAGARIA CHLOENSIS EVERGREEN STRAWBERRY E X X

PERENNIAL GAURA LINDHEIMERI GAURA E X

PERENNIAL HEMEROCALLIS SP. DAYLILY SELECTIONS D/E X

CERCIS OCCIDENTALIS

DIETES SP.

COTONEASTER SP.

DISTICTIS BUCCINATORIA

DODONAEA VISCOSA GAURA LINDHEIMERI

LANTANA SP. LAVANDULA SP.

Plant Type Botanical Name Common Name Evergreen (E)/ 
Deciduous (D)

DR CS FM RIP TRANS LOT CLUS

POTENTIAL PLANTING AREA

LEGEND
CLUS = CLUSTER AREAS 
CS = COASTAL SAGE COMMUNITY
DR = DRIVEWAYS & CAMPUS ENTRIES

FM = FUEL MODIFICATION ZONE
GC = GROUNDCOVER
LOT = PARKING LOT PERIMETERS & ISLANDS

RIP = RIPARIAN CORRIDORS
TRANS = TRANSITION AREAS

4.8LANDSCAPE GUIDELINES



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

SHRUB HETEROMELES ARBUTIFOLIA TOYON E X X

PERENNIAL HEUCHERA SP. CORAL BELLS E X X X

SHRUB/GC JUNIPERUS SP. JUNIPER SELECTIONS E X

SHRUB/GC LANTANA SP. LANTANA SELECTIONS E X X X

PERENNIAL LAVANDULA SP. LAVENDER SELECTIONS E X X

SHRUB LEUCOPHYLLUM FRUTESCENS TEXAS RANGER E X X

GC LEYMUS CONDENSATUS GIANT WILD RYE X X

PERENNIAL LOTUS SP. LOTUS SELECTIONS E X

SHRUB MAHONIA AQUIFOLIUM OREGON GRAPE E X X

PERENNIAL MIMULUS SP. MONKEY FLOWER E X X

PERENNIAL MISCANTHUS SINENSIS EULALIA GRASS D 

PERENNIAL MUHLENBERGIA RIGENS DEER GRASS E X

SHRUB MYRTUS COMMUNIS MYRTLE E X

PERENNIAL NASSELLA SP. FEATHER OR NEEDLE
GRASS

D/E X X

CACTI OPUNTIA LITTORALIS PRICKLY PEAR E X

PERENNIAL PENSTEMON SP. PENSTEMON SELECTIONS E X X

PERENNIAL PEROVSKIA ‘BLUE SPIRE’ RUSSIAN SAGE D X

PERENNIAL PHORMIUM SP. FLAX SELECTIONS E X X X X

SHRUB PUNICA GRANATUM POMEGRANATE D X X

SHRUB PYRACANTHA SP. FIRETHORN E X

SHRUB RHAMNUS SP - D/E X X

SHRUB RIBES SPECIOSA GOOSEBERRY D/E X X

PERENNIAL ROMNEYA COUTIERI MATILIJA POPPY E X X

SHRUB/
VINE

ROSA SP. ROSE SELECTIONS D X X

PLANT MATERIAL GUIDELINES PLANT LIST

MUHLENBERGIA RIGENS

PHORMIUM SP.

PEROVSKIA ‘BLUE SPIRE’

PUNICA GRANATUM

ROMNEYA COUTIERI

Plant Type Botanical Name Common Name Evergreen (E)/ 
Deciduous (D)

DR CS FM RIP TRANS LOT CLUS

POTENTIAL PLANTING AREA

HEMEROCALLIS HYBRID MIMULUS SP.

OPUNTIA LITTORALIS

LEGEND
CLUS = CLUSTER AREAS 
CS = COASTAL SAGE COMMUNITY
DR = DRIVEWAYS & CAMPUS ENTRIES

FM = FUEL MODIFICATION ZONE
GC = GROUNDCOVER
LOT = PARKING LOT PERIMETERS & ISLANDS

RIP = RIPARIAN CORRIDORS
TRANS = TRANSITION AREAS
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

PLANT MATERIAL GUIDELINES PLANT LIST

Plant Type Botanical Name Common Name Evergreen (E)/ 
Deciduous (D)

DR CS FM RIP TRANS LOT CLUS

POTENTIAL PLANTING AREA

SHRUB/GC ROSMARINUS SP. ROSEMARY SELECTIONS E X X

PERENNIAL SALVIA SP. SAGE SELECTIONS E X X X

PERENNIAL SEDUM SP. STONECROPS E X X X

PERENNIAL STIPA TENUISSIMA MEXICAN FEATHER GRASS D

VINE/GC TRACHELOSPERMUM 
JASMINOIDES

STAR JASMINE E X X X X

GC VINCA SP. PERIWINKLE SELECTIONS E X

SUCCULENT YUCCA SP. YUCCA SELECTIONS E X X X

ROSMARINUS SP. SALVIA SP.

ROSA SP.

SEDUM NUSSBAUMERIANUM

STIPA TENUISSIMA YUCCA SP.

VINCA MINOR

TRACHELOSPERMUM JASMINOIDES

LEGEND
CLUS = CLUSTER AREAS 
CS = COASTAL SAGE COMMUNITY
DR = DRIVEWAYS & CAMPUS ENTRIES

FM = FUEL MODIFICATION ZONE
GC = GROUNDCOVER
LOT = PARKING LOT PERIMETERS & ISLANDS

RIP = RIPARIAN CORRIDORS
TRANS = TRANSITION AREAS
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COLORED CONCRETE

COLORED CONCRETE

REINFORCED GRASS PAVER SYSTEM

LEGEND

CONCRETE PAVERS

NATURAL CONCRETE
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133131313131313131313131313131313113131331333311
15

25

26

22

21
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23

11

161616616666166666666666666666616666
24

SAND CANYON ROAD

CAMPUS DRIVE

PARKING
STRUCTURE 1

PARKING
STRUCTURE 2

NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 NOT USED
18 NOT USED
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER

Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

HARDSCAPE GUIDELINES

A focused selection of paving material can improve the campus 
functionality and aesthetics, and enhance the pedestrian environ-
ment.  The Hardscape Plan (left) has multiple intentions:

Clarify the hierarchy of pedestrian movement through 
campus
Retain the historic character of the grid-patterned, colored 
concrete paving found within the campus core.  The red 
and natural concrete pattern may require replacement due 
to wear.  The red color should be matched as closely as 
possible to the historic color.  (The original color may no 
longer be available.)
Connect the historic core to the new Lower Campus by 
extending the natural concrete band into the design of its 
east-west pedestrian spine.  Repeated bands of red and 
natural concrete will focus pedestrians’ attention on this 
path and clarify direction through campus.

•

•

•

4.11LANDSCAPE GUIDELINES



COLORED CONCRETE GRID PATTERN AT HISTORIC CORE OF CRAFTON HILLS COLLEGE

EXAMPLE OF PAVER UNIT:  RED COLOR, BASKETWEAVE PATTERN

COLORED PAVING BANDS:  UC SAN DIEGO CAMPUS WALK

REINFORCED GRASS UNIT SYSTEM 

“GRASSCRETE” STRUCTURAL SYSTEM EXAMPLE OF PAVER IN RED COLOR, HERRINGBONE PATTERN

Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

HARDSCAPE GUIDELINES

Repeated use of the concrete paving bands in each of the 
campus clusters will clarify and unify the main pedestrian 
paths on campus.
Emphasize major activity areas with the use of modular 
paver units.  Paver patterns can vary according to the 
distinct quality desired for the space.  Color selections, 
however, should stay within earthtone colors and primarily  
within the red and buff hues.  

Use reinforced grass unit systems (such as “grasscrete”) 
at the OE Quad and along the OE fire lane.  The system will 
visually extend the green expanse of OE Quad lawn while 
allowing the fire department and other emergency service 
vehicles to drive on the grass unit system.

•

•

•

4.12LANDSCAPE GUIDELINES



CONCRETE BENCH BY WAUSAU TILE, MODEL 
TF5030

ALONG MAJOR PEDESTRIAN WALKWAYS
CENTRAL QUAD

NATURAL CONCRETE

“CATENA” PEDESTAL TABLE:  CUSTOM SIZE 
OF 60” DIA. TOP WITH CUSTOM PEDESTAL 
BASE AND UMBRELLA STAND HOLE

“TRAVERSE” STACKABLE CHAIRS WITH 
PERFORATED METAL SEAT

“EQUINOX” UMBRELLA, 8 FT. DIA.

ALL PRODUCTS BY LANDSCAPE FORMS

STUDENT CENTER FOOD COURT

STUDY AREAS WITHIN CAMPUS CLUSTERS

“CATENA” TABLE TOP:  SOLID POWDERCOATED 
STEEL,  COLOR:  SILVER, OLIVE OR STONE

“TRAVERSE” CHAIR, POWDERCOATED STEEL.  
COLOR:  SEE TABLE TOP COLORS

UMBRELLA:  SUNBRELLA FABRIC TO MATCH 
TABLE

WASTE RECEPTACLES:

METAL:  “SCARBOROUGH” BY LANDSCAPE 
FORMS. 30-GAL. CAPACITY, SIDE OPENING

CONCRETE:  WAUSAU TILE, MODEL TF1224, 
31-GAL. CAPACITY

LOCATE METAL RECEPTACLES WHERE METAL 
SITE FURNITURE IS LOCATED

LOCATE CONCRETE RECEPTACLES WITH 
CONCRETE BENCHES

METAL RECEPTACLE:  POWDERCOATED, 
COLOR:  MATCH “CATENA” TABLES & 
“TRAVERSE” CHAIRS

CONCRETE WASTE & RECYCLE RECEPTACLES.  
COLOR:  NATURAL CONCRETE

BUILT-IN SEAT WALLS AND TABLES AT “THE LIVING WALL”

OVERLOOK WALLS

AS PART OF RAISED PLANTERS

COLOR:  MATCH CONCRETE WALLS

Description Location Color/Finish

Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

SITE FURNISHING GUIDELINES
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 4.14LANDSCAPE GUIDELINES

LIGHTING

A CAMPUS ENTRY LIGHTING

B STREET LIGHTING
 PARKING LOT LIGHTING

C CAMPUS LIGHTING
 BOLLARDS
 POLE TOP FIXTURES
 STEP LIGHTS

D MOONLIGHTING

E BUILDING FACADE LIGHTING

F BUILDING ENTRY LIGHTING

A

A

B

B

B

B

B
C

C
D

D

E

E

F

F

F



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

A CAMPUS ENTRY LIGHTING

B STREET/ PARKING LOT LIGHTING

LIGHTING

4.15LANDSCAPE GUIDELINES



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

C CAMPUS LIGHTING

LIGHTING

4.16LANDSCAPE GUIDELINES



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

D MOONLIGHTING

E BUILDING FACADE LIGHTING

LIGHTING

4.17LANDSCAPE GUIDELINES



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

F BUILDING ENTRY LIGHTING

LIGHTING

4.18LANDSCAPE GUIDELINES



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

SIGNAGE

 CAMPUS ID MONUMENT

 PARKING LOT ID SIGN
 
 CAMPUS DIRECTORY/ DIRECTIONAL SIGN

 CLUSTER DIRECTORY SIGN

4.19LANDSCAPE GUIDELINES



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

 CAMPUS ID MONUMENT

SIGNAGE

4.20LANDSCAPE GUIDELINES
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

SIGNAGE

 PARKING LOT ID SIGN

4.21LANDSCAPE GUIDELINES


�����
	����	��
������
�������!���
����
"!������!�#�
"��	�


�����
	����	����!���
�����
��


�!���!��	��������
����

���������������$�����

	��	������
��

��
��

�

��
��

�
��

��

�����

ELEVATION SIDE VIEW

PLAN VIEW



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

SIGNAGE

 CAMPUS DIRECTORY/ DIRECTIONAL SIGN

4.22LANDSCAPE GUIDELINES
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT

SIGNAGE

 CLUSTER DIRECTORY SIGN

4.23LANDSCAPE GUIDELINES
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SIGNAGE

BUILDING IDENTIFICATION
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Crafton Hills College Master Plan
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SIGNAGE

ROOM IDENTIFICATION SIGNS

4.25LANDSCAPE GUIDELINES
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Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 5.1SITE INFRASTRUCTURE

The main acess route along Campus Drive is fully code compliant 
and easily navigable. There are secondary access routes into 
portions of campus, but not all of these comply with current code 
standards.

FIRE ACCESS EXISTING

7

6

10

12
12

8

3 4

5
16

13

1415

9

CAMPUS DRIVE

SAND CANYON ROAD

CDC LOT

LOT A LOT B LOT C LOT D/ 
DROP-OFF

LOT E

LOT F

LOT G

LOT H
LOT I

18
17

LEGEND
MAIN ACCESS ROUTE

SECONDARY ACCESS ROUTE: COMPLIANT

SECONDARY ACCESS ROUTE: NON-COMPLIANT

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE

SERVICE ROAD

MAINTENANCE
 ROAD



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 5.2SITE INFRASTRUCTURE

Emergency access routes throughout the campus have been 
identified. Existing routes will be improved and new ones devel-
oped that conform to the requirements of the California Building 
Code. Each proposed construction project must be approved and 
reviewed individually for Fire Department site access and hydrant 
compliance.

Emergency access roads will also serve as secondary service 
access routes through the campus.

FIRE ACCESS 2012

7

6

10

12
12

8

3 4

5
16

13

1415

9

20

21

25

CAMPUS DRIVE

SAND CANYON ROAD

CDC LOT

LOT A LOT B LOT C
DROP-OFF LOT E

LOT F

LOT G

LOT H

SURFACE LOT 1

PARKING 
STRUCTURE 1

SURFACE LOT 2

LOT I

18
17

LEGEND
MAIN ACCESS ROUTE

SECONDARY ACCESS ROUTE: COMPLIANT

SECONDARY ACCESS ROUTE: NON-COMPLIANT

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 CLASSROOMS
18 CLASSROOMS
19 NOT USED
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 NOT USED
23 NOT USED
24 NOT USED
25 COMMUNITY RECREATIONAL FACILITY
26 NOT USED

SERVICE ROAD

MAINTENANCE
 ROAD

SERVICE ROAD EXTENSION



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 5.3SITE INFRASTRUCTURE

FIRE ACCESS 2025

7

6

10

12
12

8

3 4

5
16

13

1415

9

24

20

2122

19

11

25

26

CAMPUS DRIVE

SAND CANYON ROAD

CDC LOT

LOT A LOT B LOT C
DROP-OFF LOT E

LOT F

LOT G

LOT H

SURFACE LOT 1

PARKING 
STRUCTURE 1

PARKING 
STRUCTURE 2

SURFACE LOT 2

23

Emergency access routes throughout the campus have been 
identified. Existing routes will be improved and new ones devel-
oped that conform to the requirements of the California Building 
Code. Each proposed construction project must be approved and 
reviewed individually for Fire Department site access and hydrant 
compliance.

Emergency access roads will also serve as secondary service 
access routes through the campus.

LEGEND
MAIN ACCESS ROUTE

SECONDARY ACCESS ROUTE: COMPLIANT

SECONDARY ACCESS ROUTE: NON-COMPLIANT

NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 DEMOLISHED - CLASSROOMS
18 DEMOLISHED - CLASSROOMS
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER

SERVICE ROAD

MAINTENANCE
 ROAD

SERVICE ROAD EXTENSION
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PARKING EXISTING

EXISTING: 1,459 SPACES

7

6

10

12
12

8

3 4

5
16

13

1415

9

CAMPUS DRIVE

SAND CANYON ROAD

CDC LOT
49 SPACES

18
17TEMPORARY LOT

71 SPACES LOT A
71 SPACES

LOT B
129 SPACES

LOT C
168 SPACES

LOT D/
DROP OFF
19 SPACES

LOT E
90 SPACES

LOT F
89 SPACES

LOT G
88 SPACES

LOT H
91 SPACES

LOT I
208 SPACESSTREET PARKING 13

50 SPACES
STREET PARKING 12
10 SPACES

STREET PARKING 11
10 SPACES

STREET PARKING 10
10 SPACES

STREET PARKING 9
7 SPACES

STREET PARKING 8
10 SPACES

STREET PARKING 7
10 SPACES

STREET PARKING 5
7 SPACES

STREET PARKING 6
7 SPACES

STREET PARKING 4
10 SPACES

STREET PARKING 3
15 SPACES

STREET PARKING 2
100 SPACES

STREET PARKING 1
100 SPACES

STREET PARKING 14
15 SPACES

STREET PARKING 15
15 SPACES

STREET PARKING 16
10 SPACES

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 LEARNING RESOURCE CENTER/ LIBRARY
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 CLASSROOM BUILDING
  6 OCCUPATIONAL EDUCATION 1
  7 OCCUPATIONAL EDUCATION 2
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY/ HEALTH SCIENCES
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 BOOKSTORE
18 CLASSROOM AT BOOKSTORE

LEGEND

EXISTING PARKING

NEW/ RENOVATED PARKING
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PARKING 2012

EXISTING:   1,054 SPACES
NEW/RENOVATED:    994 SPACES
TOTAL:  2,048 SPACES
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20

21

25

CAMPUS DRIVE

SAND CANYON ROAD

18
17

CDC LOT
49 SPACES

SURFACE LOT 1
71 SPACES LOT A

71 SPACES
LOT B

129 SPACES
LOT C

168 SPACES

LOT E
90 SPACES

LOT F
89 SPACES

LOT G
88 SPACES

LOT H
91 SPACES

STREET PARKING
10 SPACES

STREET PARKING
7 SPACES

STREET PARKING
9 SPACES

STREET PARKING
7 SPACES

STREET PARKING
7 SPACES

STREET PARKING
6 SPACES

STREET PARKING
6 SPACES

LOT I
208 SPACES

PARKING 
STRUCTURE 1
740 SPACES

SURFACE LOT 2
202 SPACES

NO. BUILDING NAME

  1 LABORATORY/ ADMINISTRATION
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 NOT USED
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER 3
16 STUDENT SERVICES B
17 CLASSROOMS
18 CLASSROOMS
19 NOT USED
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 NOT USED
23 NOT USED
24 NOT USED
25 COMMUNITY RECREATIONAL FACILITY
26 NOT USED

LEGEND

EXISTING PARKING

NEW/ RENOVATED PARKING



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 5.6SITE INFRASTRUCTURE

PARKING 2025
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21

25

CAMPUS DRIVE

SAND CANYON ROAD

CDC LOT
49 SPACES

SURFACE LOT 1
71 SPACES LOT A

71 SPACES
LOT B

129 SPACES
LOT C

168 SPACES

LOT E
90 SPACES

LOT F
89 SPACES

LOT G
88 SPACES

LOT H
91 SPACES

STREET PARKING 
10 SPACES

STREET PARKING
7 SPACES

STREET PARKING
9 SPACES

STREET PARKING
7 SPACES

STREET PARKING
7 SPACES

STREET PARKING
6 SPACES

STREET PARKING
6 SPACES

PARKING 
STRUCTURE 1
740 SPACES

SURFACE LOT 2
202 SPACES

SURFACE LOT 3
138 SPACES

PARKING 
STRUCTURE 3
1,665 SPACES

24

22

19

11

26

NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 DEMOLISHED - CLASSROOMS
18 DEMOLISHED - CLASSROOMS
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER

LEGEND

EXISTING PARKING

NEW/ RENOVATED PARKING

EXISTING:      994 SPACES
NEW/RENOVATED: 1,665 SPACES
TOTAL:  3,643 SPACES
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UTILITIES OVERVIEW

A series of utilities corridors and looping systems have been 
developed, expanding existing pathways and establishing new 
routes through campus. All major utilities constructed on campus 
will be located within these corridors.

UTILITIES ROUTING

NO. BUILDING NAME

  1 LABORATORY CENTER 
  2 STUDENT CENTER
  3 COLLEGE CENTER
  4 STUDENT SERVICES A
  5 STUDENT SERVICES C
  6 OCCUPATIONAL EDUCATION 1
  7 EMERGENCY SERVICES
  8 PERFORMING ARTS CENTER
  9 MAINTENANCE & OPERATIONS
10  GYMNASIUM
11 WELLNESS CENTER
12 CHEMISTRY
13 CHILD DEVELOPMENT CENTER 1
14 CHILD DEVELOPMENT CENTER 2
15 CHILD DEVELOPMENT CENTER EXPANSION
16 STUDENT SERVICES B
17 DEMOLISHED - CLASSROOMS
18 DEMOLISHED - CLASSROOMS
19 ADMINISTRATION/ STUDENT SERVICES
20 LEARNING RESOURCE CENTER
21 HUMANITIES 1
22 HUMANITIES 2
23 PERFORMING ARTS CENTER EXPANSION
24 SCIENCES
25 COMMUNITY RECREATIONAL FACILITY
26 COMMUNITY CENTER
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UTILITIES OVERVIEW

The trench diagram shows the layout and adjacencies of various 
utilities, as well as the minimum requirements for their ground 
cover and separation from one another.

UTILITY TRENCH

NOT TO SCALE
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SITE GRADING EXISTING

The existing grading diagram shows the campus topography as 
it is today.
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SITE GRADING 2012

Site grading proposed with the 2012 Master Plan includes the 
grading of the surface parking lot at the location of Parking 
Structure 1, the mass grading of the Learning Resource Center/
Humanities site, the development of the southerly perimeter 
road alignment, the grading of the rear access road for the 
Occupational Education Building 2, and the mass grading for the 
Aquatics Center and future athletic fields.

Grading for the surface parking lot at the location of future 
Parking Structure 1 generates export material that will be utilized 
in grading the building pad for the proposed Learning Resource 
Center/Humanities site. Grading of the Learning Resource 
Center/Humanities site requires approximately 65,000 cubic 
yards of material to be excavated and placed in embankment. The 
extension of the southerly perimeter road east of the Performing 
Arts parking lot requires approximately 6,000 cubic yards of 
excavation and embankment.

The grading of the access road to the proposed Occupational 
Educational Building 2 requires approximately 10,000 cubic feet 
of excavation and embankment.

The grading for the Aquatics Center generates substantially great-
er quantities of excavation than embankment. In order to balance 
the grading of this area, the entire Aquatics Center and future 
athletic field and tennis court site will be graded simultane-
ously. Grading of this site includes approximately 120,000 cubic 
yards of excavation and embankment. Grading of the site will 
include the realignment of the access road, easement, and water 
transmission main for the City of Redlands reservoir located 
northeasterly of the proposed Aquatics Center.
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SITE GRADING 2025

Grading for the majority of the proposed 2025 Master Plan 
sites is completed in the 2012 Master Plan. The only significant 
site grading with the 2025 plan will be pad excavation for the 
proposed Science Building. Excavation of the building pad should 
balance with the embankment behind the proposed site retaining 
walls. Grading for the site will be approximately 5,000 cubic yards 
of excavation and embankment.



Crafton Hills College Master Plan
SAN BERNARDINO COMMUNITY COLLEGE DISTRICT 5.12SITE INFRASTRUCTURE

STORM DRAINAGE EXISTING

Site storm drainage consists of a system of surface flow to catch 
basins and inlets, conveyance through small diameter pipes, 
connecting to larger diameter storm drains and discharging to an 
open channel located along the northerly side of Campus Drive.  
The open channel discharges to a retention pond located in the 
vicinity of Campus Drive and Sand Canyon Road.  Drainage flows 
from the pond, offsite in a natural swale running northwesterly 
along Sand Canyon Road.
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STORM DRAINAGE 2012

The grading of the Aquatics Complex will necessitate the develop-
ment of a storm drain system to convey surface drainage from 
the northeasterly portion of campus through the proposed site 
development, discharging to the existing drainage swale located 
along the northerly side of campus Drive.

The development of the Learning Resource Center/Humanities 
Complex in conjunction with the perimeter road will require the 
installation of catch basins, slope drains, and culverts.

Site drainage for 2025 will be completed in the 2012 period.
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SANITARY SEWER EXISTING

The site sanitary sewer system consists of building waste lines 
connecting to site sewers at cleanouts located adjacent to the 
buildings.  Site sewers consisting of gravity flow 6” and 8” pipes, 
cleanouts, and manholes convey the sewage to the campus trunk 
line located in Campus Drive.  The trunk line flows westerly in 
Campus Drive, connecting to the City of Redlands sanitary sewer 
located in Sand Canyon Road.
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SANITARY SEWER 2012

The development of the southerly side of campus necessitates 
the installation of a sanitary sewer to gravity serve the proposed 
Learning Resource Center/Humanities Complex. The main will be 
extended to provide gravity sewer to the existing Performing 
Arts Building and the proposed 2025 Science Building. The main 
will be connected to the City of Redlands sewer main located at 
the westerly intersection of Campus Drive and Sand Canyon Road. 
The main will extend southeasterly in Sand Canyon Road to the 
southerly end of the LRC/Humanities complex.

The existing sanitary sewer located in Campus Drive will require 
extension easterly from the vicinity of the Gymnasium approxi-
mately 450 feet to serve the proposed aquatics complex.
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WATER DISTRIBUTION & FIRE PROTECTION EXISTING

The site water distribution system consists of potable water 
supplied by the City of Redlands Water Department.  The City 
supplies water to the campus through a system of transmission 
mains, regulating reservoirs, and a pumping station.  The City 
water main located in Sand Canyon Road extends onto campus 
easterly in Campus Drive and northerly to a regulating reservoir 
locate adjacent to the campus Maintenance and Receiving facility.  
Water from the reservoir is pumped through a transmission main 
located in Campus Drive, easterly and northerly to a second regu-
lating reservoir located at a higher elevation in the northeasterly 
portion of campus.  Water and fire protection water are provided 
to campus facilities from the transmission main.  Fire hydrants 
located along Campus Drive and several hydrants located near the 
campus buildings are serviced from the transmission main.
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WATER DISTRIBUTION & FIRE PROTECTION 2012

The current water distribution system is undersized to provide 
adequate fire protection to the campus. A twelve inch watermain 
located within the proposed utility corridor will connect to the 
City of Redlands transmission main located in Campus Drive 
in the vicinity of Parking Lot A and at the intersection of the 
reservoir access road and Campus Drive. The twelve inch main 
will connect to the existing campus water distribution system 
at several locations, providing improved flow. Fire hydrants 
connected to the twelve inch main will be located at appropriate 
intervals as prescribed by the local Fire Authority. An eight inch 
loop will be included in the perimeter access road to provide 
fire protection along the southerly side of the LRC/Humanities 
Buildings. Additionally, an eight inch main will be installed along 
the easterly and southerly sides of the Occupational Educational 
Building 2 for the installation of fire hydrants.

The grading of the Aquatics Center and future athletic field 
with the 2012 Master Plan will necessitate the realignment of 
the access road to the City of Redlands reservoir located in the 
northeasterly portion of the campus. In conjunction with the road 
realignment, the existing fourteen inch watermain located within 
the road must be relocated.
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WATER DISTRIBUTION & FIRE PROTECTION 2025

An eight inch watermain extension will be required to serve the 
proposed Science Building. Fire hydrants will be connected to the 
main to provide protection for the proposed structure.
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MECHANICAL SYSTEMS
CAMPUS WIDE HVAC SYSTEM SUMMARY - EXISTING SYSTEMS OVERVIEW

1. Chilled Water Systems

The campus has three existing chiller central plants, which provide the cooling requirements of  the existing campus buildings:
 • The chiller central plant at the Gymnasium consists of  (1) one Trane 30-ton and (1) one Trane 70-ton scroll compressor chillers.
 • The chiller central plant at the Laboratory/Administration Building consists of  (2) two Trane 200-ton centrifugal chillers. In addition to serving this building  
  this central plant also serves the Occupational Education Building No.1 and the Performing Arts Center.
 • The Student Services Building (SSA) chiller central plant consists of  one 75-ton Trane centrifugal chiller (reciprocating chiller conversion by Siemens), (1)   
  one 90-ton Trane hermetic rotary screw compressor chiller and one 35-ton Carrier reciprocating chiller.
 
The existing Child Development Center Buildings #1 and 2, Bookstore, Classrooms at the Bookstore and the Maintenance Building are provided with the unitary 
packaged or split units and will not be converted to the chilled water. 

The energy conservation project conducted by Siemens Building Technologies (under the Performance Contracting Agreement in 2005) included a number of  the 
chiller plant upgrades:
 • Converting of  the constant volume chilled water distribution system to a primary/secondary chilled water distribution system. The secondary loop provides   
  variable chilled water flow.
 • Replacement of  the 3-way control valves with the 2-way control valves.
 • Interconnecting of  the Laboratory/Administration Building and SSA central plants into common chilled water system loop through underground piping.
 • Converting the 75-ton reciprocating chiller in the SSA building to a centrifugal chiller.
 • Inspection of  all existing chillers.

The total installed cooling capacity of  the Laboratory/Administration and the SSA central plants is approximately 700 nominal tons. 

The chiller plant at the Gymnasium building is stand-alone and provides cooling for the Gymnasium building only.

The existing underground chilled water piping throughout the campus is in poor condition due to severe corrosion. According to the campus maintenance department 
staff, due to the numerous leaks in the piping it requires extensive time-consuming repairs. A sample of  the pipe highlighting the pipe condition is stored at the campus 
maintenance facility.

2. Heating Water Systems

Several existing heating hot water boilers are installed on campus to accommodate the heating requirements of  the campus buildings. The boiler systems are as follows:
 • The boiler central plant at the Gymnasium consists of  (2) two 1,600,000 btu/hr input (1,280,000btu/hr output) heating hot water boilers. These boilers serve  
  only the Gymnasium building.
 • The boiler central plant at the Laboratory/Administration Building consists of  (2) two 990,000 btu/hr input (815,000btu/hr output) heating hot water 
  boilers. In addition to serving the Laboratory/Administration Building this heating hot water central plant serves the Library Building, the Chemistry  
  Building and the Performing Arts Center.
 •The boiler central plant at the Student Services Building (SSA) consists of  (2) two 1,500,000 btu/hr input (1,253,000btu/hr output) heating hot water boilers.  
  This heating hot water central plant serves buildings SSA, SSB, SSC and the College Center. 
 • A heating water boiler with 625,000 btu/hr input (502,000 btu/hr output) provides heating hot water for the Occupational Education Building No.1.

The energy conservation project performed by Siemens Building Technologies (under the Performance Contracting Agreement in 2005) included adding the control 
points for the boiler and heating system pumps start/stop, status and reset. Unlike the chilled water system, the heating systems distribution systems have not been 
interconnected.

 The existing boilers total capacity is approximately 8,805,000 btu/hr input (5,562,000 btu/hr output). 

The existing underground heating hot water system piping throughout the campus is in poor condition. According to the maintenance staff, the piping frequently 
ruptures at the points of  connections to the buildings. This may be related to inadequate expansion compensation provided during the original piping installation and 
may happen in any point of  the piping with increased lateral movement. The underground piping leaks may not be noticed for long periods of  time, during which the 
feedwater is being introduced into the system in substantial quantities. The untreated feed water is the primary reason for the scaling on the boilers and piping interior 
and causes the reduction in the boiler efficiency. In light of  the above statement, it would be prudent to assume the boilers capacity reduction by about 15%, thus 
reducing the available boilers total output to about 9,000,000 btu/hr. Even with this reduction the capacity is more then adequate for the existing campus heating.
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* Calculated based on the Cooling Load Check figure provided in ASHRAE Guide for HVAC.

**Based on 14° F chilled water delta T. 16° F to 18° F delta T will be evaluated during the detailed systems study in    

the construction documents phase.

Table 1 - 2012 Cooling Requirements

5.19SITE INFRASTRUCTURE
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3. Air Handling Systems

The majority of  the air handling systems on campus are multizone type and are of  original construction. Over the years, there was very little remodeling done on the 
buildings. The air handling units are provided with the heating and cooling coils, supply air blower and 30%efficiency filters. 

In 2005 the multizone air handling units were converted from the constant volume into the variable air volume systems under the Performance Contracting Agreement 
conducted by Siemens Building Technologies. The two position control dampers located at the units were replaced with the modulating control dampers and the supply 
air fans were equipped with the variable frequency drives. This has increased the units’ efficiency due to the utilization of  the cooling load diversity factor. 

However, with the introduction of  the information technology, the cooling demand on campus has increased substantially. Due to the limited air handling unit 
capabilities the air circulation in classrooms is ineffective and the elevated room temperature compromises the comfort level. Stagnated air was noticeable especially in 
the science classrooms. Additionally the existing air handling systems have the following deficiencies:

 • The units’ condensate drain pans have no slope and are noncompliant with the Indoor Air Quality Counsel (IAQ) requirements. The non-sloped condensate  
  drain pan is a main sourse of  breading algae. 
 • The air handling units have developed numerous leaks around doors and panels. 
 • The duct liner in units is missing in many places and will require substantial repairs.
 • The units are of  a commercial grade and have poor access to the cooling coil and to the condensate drain pan.  The coils and pans are not cleaned since the   
  original buildings construction.
 • The vibration isolators are shot on most of  the units and don’t absorb supply fan vibration.
 • The existing ductwork is at the limit where the additional airflow cannot be delivered without generating excessive noise in the ducts. 
 • The existing air handling systems are noncompliant with the mechanical code and NFPA-45 in respect to the chemical fume hood exhaust requirements, the  
  number of  air change in laboratories, chemical storage room ventilation and missing fire smoke dampers.
 • Over the years the air handling units and the air distribution systems have collected a lot of  dust and require professional environmental cleaning.
 • Room thermostats are mounted at elevations non compliant with the Americans with Disabilities Act (ADA), which requires thermostats to be mounted at   
  48” above finished floor.

Campus Wide Chilled Water System Master Planning
1. 2005 - 2012

By year 2012, when the renovation of  the existing buildings and the new buildings are completed as outlined in the current master plan, the projected cooling load on 
campus will increase from the existing 700 tons to approximately 1500 tons. For the 2012 projected cooling load summary including the two central plants see Table 
No.1 below. The load can be handled by supplementing of  the Laboratory/Administration Building and SSA existing chiller plants with an 700-ton centrifugal chiller.  
The Gymnasium 100-ton central plant will continue operating as a self  contained facility.

The new chiller should be provided in the Laboratory/Administration Building central plant and will be equipped with variable frequency drive (VFD). The chiller shall 
be manufactured by Carrier or Trane. A matching cooling tower manufactured by Baltimore Air Coil will be provided to handle the new chiller load. The central plant 
will be also equipped with a new primary and secondary chilled water pumps to handle the system water circulation. All pumps will be equipped with VFDs. For the 
central plant modifications see the Laboratory/Administration Building central plant floor plan. The following modifications to the Laboratory/Administration Building 
and SSA existing chiller plants should be made:
 • The primary/secondary chilled water piping shall be reconfigured at the Laboratory/Administration Building existing chiller plant in order to accommodate   
  the new chiller installation.  As an option, the piping at the plant may be reconfigured as required to accommodate the 2025 installation. Otherwise   
  the related to 2025 work can be accomplished at the later phase.  
 • The secondary chilled water system pump will be replaced at both chiller plants in order to satisfy the chilled water flow increase and the new pump head.
 • A new single-cell 2100 gpm cooling tower matching the 700-ton chiller capacity and equipped with VFD will be provided in the existing cooling tower yard   
  located outside adjacent to the boiler room. The (two) existing cooling towers will remain in place and the existing yard will need to be expanded in   
  order to provide space for the new cooling tower.
The existing underground chilled water distribution piping is old, severely corroded, the pipe sizes are inadequate for the new loads.  We recommend abandoning 
the existing piping in place. Parts of  the existing piping system interfering with the new piping routing will be removed. Where feasible, the existing points of  the 
underground piping to building connection will be utilized for the new piping in order to minimize the building down time and  the construction cost.

The new piping will be preinsulated steel pipe Sch. 40 manufactured for the underground installation and will be sized to handle the future cooling load projected for 
the year 2025. 

Where indicated on the Master Plan drawings, the chilled water pipe will be arranged to transit through the existing building basements in order to reduce the 
distribution piping installation cost. 
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* Calculated based on the Cooling Load Check figure provided in ASHRAE Guide for HVAC.

**Based on 14° F chilled water delta T. 16° F to 18° F delta T will be evaluated during the detailed systems study in    

the construction documents phase.

Table 2 - 2025 Cooling Requirements
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2. 2013 - 2025

By 2025, when the renovation of  the existing buildings and the new buildings are completed as outlined in the current master plan, the projected cooling load on 
campus will increase from 1400 tons to about 2,100 tons. For the cooling load tabulation see Table No.2 below. 

All Laboratory/Administration and SSA building existing chillers with the exception of  the 700-ton chiller installed under the 2012 master plan will approach the end 
of  useful service life and should be decommissioned. The new chillers will be provided at the Laboratory/Administration Building chiller central plant and will be 
installed in place of  the (2) two existing 200-ton chillers. The new central plant will consist of  (2) two new 700-ton centrifugal chillers and the 700-ton existing chiller. 
For the central plant modifications see Laboratory/Administration Building central plant floor plan. 

The following modifications to the plant will be required:

 • The primary/secondary chilled water piping system shall be reconfigured at the Laboratory/Administration Building existing chiller plant in order to   
  accommodate the new chillers installation. (2) Two new primary and (3) three new secondary chilled water pumps will be provided and the piping in   
  plant will be reconfigured in order to accommodate the new equipment layout.
 • The secondary chilled water system pumps will be replaced in order to satisfy the increase in the chilled water flow rate.
 • The (2) two existing cooling towers will be decommissioned. (2) Two new 2,100 gpm each cooling towers will be provided in the existing cooling tower yard. 

At that time the Gymnasium central plant will be retrofitted with new 175-ton centrifugal chiller sized to handle the adjacent Wellness Center.  The new 525 gpm 
cooling tower and chilled water pump both equipped with the VFD will be provided and the piping modified to handle the increased system capacity.

The 15,000 sq.ft Community Building due to its remote location will not be feasible to feed with the chilled and heating water from the central plant. Therefore, the 
building will be provided with rooftop packaged units.

Campus Wide Heating Hot Water System Master Planning
1. Year 2012 Phase

By the year 2012 the heating requirements will increase from the present 5,562,000 btu/hr output to the estimated output of  11,840,000 btu/hr. The existing boiler 
located on the roof  of  the Occupational Education Building No. 1 is in poor operating condition and should be decommissioned. A new 8,200,000 Btu/hr input 
(6,840,000 output) Low-NOx forced draft heating hot water boiler will be added to supplement the remaining existing boilers and will be located in the existing 
Laboratory/Administration Building Boiler Room. See table 3.  Boilers will be heavy-duty commercial grade made by Ajax Boilers or equal.

Boilers located in the Laboratory/Administration Building and in the SSA Buildings will be interconnected through the underground heating water piping into a 
common primary circulating loop. With the exception of  the Gymnasium Building, all buildings indicated in Table 3 will be fed off  the new heating hot water loop. 

The primary loop heating hot water circulating pumps will be sized for the individual boiler water flow with the pressure head adequate to assure water flow in the loop 
at the different flow conditions. Each building secondary piping loop will be connected to the primary loop with a crossover piping equipped with the 3-way modulating 
mixing valve. Each building will be provided with the variable flow secondary heating water pump.

Due to the numerous problems associated with the underground distribution heating water piping we recommend abandoning it in place and providing new piping 
to meet the requirements of  the buildings outlined in the 2012 master plan. The new piping will be preinsulated steel pipe Sch. 40 manufactured for the underground 
installation and will be sized to handle the future heating load projected for the year 2025. 

The gymnasium building will continue operating as a stand-alone until year 2025. The Natatorium building will be heated only and will be fed off  the pool heating 
system.

2. Year 2025 Phase

By the year 2025 the heating requirements will increase from established for the year 2012 the 11,040,000 btu/hr to the estimated 18,300,000 btu/hr. See Table 4 below 
for the tabulated heating loads. 

At that time with the exception of  the boiler installed in 2012, we recommend decommissioning of  all the existing boilers located in the Lab/Admin Building and in 
the SSA Building. (2) Two new 7,350,000 btu/hr input (6,247,500 btu/hr output) Low-NOx forced draft heating hot water boilers. These boilers shall be located in the 
Laboratory/Administration Building boiler room. The primary and secondary loop heating water pumps shall be provided to handle the entire campus. 

The gymnasium building will be retrofitted with the new 1,500,000 btu/hr boiler sized to handle the new Wellness Center. The Community Center heating will be 
provided by the rooftop packaged equipment.
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Table 3 - 2012 Heating Requirements
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Campus Wide Air Handling Systems Master Planning
Based on the evaluation of  the existing air handling systems, we recommend replacing the air handling units for the following reasons:

 • The existing air handling unit cooling coils are sized without the consideration for the cooling loads increase associated with the addition of  the information  
  technology on campus. 
 • The existing coils chilled water delta T is many cases 10 degrees, which will require higher water flow and consequently larger pipe sizes. A deeper - more row  
  coil may be required to do the job.
 • The condensate drain pans have no slope and are noncompliant with the Indoor Air Quality Counsel (IAQ).
 • The units have numerous air leaks around doors and panels.

The new DDC controls such as sensors, smoke detectors, control valve operators, etc installed by Siemens on the existing units are in good operating condition and will 
be reused and relocated into the new systems. The room thermostats elevation above floor will be brought into compliance with the Americans with Disabilities Act 
throughout the campus.

The existing ductwork will be reused in places where it can be easily adapted to the new space planning requirements and will not require substantial rework. In all other 
cases the ductwork will be completely replaced. A more detailed assessment of  the ductwork will be conducted at the later phase of  the project.

Heating, Ventilation and Cooling (HVAC) Systems
1. General Requirements
Air conditioning will be provided to the laboratories, classrooms, and the offices. The air-handling units for the remodeled existing buildings will be located in the 
present locations. Air handling units serving the new buildings will be located in new mechanical rooms. Variable Speed pumping will be provided on the Chilled Water 
and Heating Hot Water systems to circulate the chilled water to the air-handling units and heating hot water to reheat coils. The exhaust fans in general will be located 
on the roof  of  the building. 

2. Codes and Standards
ASHRAE American Society of  Heating, Refrigerating and Air Conditioning Engineers
   • Standard 90 A, B, C, Energy Conservation in New Building Design
   • Design Guidelines relating to Laboratory Design
ASTM  American Society for Testing and Materials
AWWA  American Water Works Association
CISPI   Cast iron Soil Pipe Institute
NEC  National Electrical Code
NEMA  National Electrical Manufacturer’s Association
NFPA  National Fire Protection Association
   • Section 34
   • Section 45: Laboratories using Chemicals
   • Section 54
   •Section 90
   • Section 91
OSHA  Occupational Safety and Health Administration
SMACNA Sheet Metal and Air Conditioning Contractor’s National Association
 UL  Underwriters Laboratories, Inc
 ANSI  American National Standards Institute
 AABC  Associated Air Balance Association
 CPC   California Plumbing Code
 EPA  Environmental Protection Agency
 CBC  California Building Code
 CMC  California Mechanical Code
 CFC  California Fire Code
 CEC  Title 24 California Energy Code for Non-Residential Buildings
 SFM  Los Angeles Fire Department 
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Table 4 - 2025 Heating Requirements
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Design Criteria
1. Climatic Design Parameters
See Table 1.
Mechanical Rooms shall be designed to maintain a maximum of  90 F 
Electrical and Elevator Machine Rooms shall be conditioned as required to offset heat rejection of  equipment and maintain room below 80 F.
Telecommunication Spaces shall be maintained below a maximum of  72 F.
Indoor Relative Humidity: The cooling systems shall be designed to ensure the summer humidity is maintained below 70% RH during part load conditions.  In general, 
humidity will not be controlled.

2. Building Envelope
The new building envelope shall exceed requirements of  2005 California Energy Code for minimum thickness of  roof  and wall insulation.  As a basis glazing shall be 
double pane Low-E type, however consideration shall be given to the net benefit to the building of  omitting the low e-coating to promote heat loss due to the high 
internal loads. External shading shall be considered where it will minimize the effects of  solar radiation on the building interior. Internal blinds shall be provided on all 
exterior windows.  

3. Building Hours of Operation
The Building is a facility that should allow staff  24-hour availability to the laboratories, and the informational technology areas.  HVAC systems in the laboratories 
should run at all times because of  the hazards that might exist in the laboratories. The systems serving the laboratories shall be designed to allow normal maintenance 
without shutting down the complete system. The classrooms and offices are considered 7am to 9pm operation and will be designed to close down outside these hours.

4. Internal Heat Gains
The HVAC system shall be sized to compensate for the following internal heat gains as the basis of  design: see tables 2, 3, & 4.
Lighting loads are shown for estimating purposes; actual heat gain from lighting shall be determined by the electrical engineer.
Loads for laboratories are shown for estimating purposes; actual heat gains will be determined based on the equipment cut sheets for each space with 50% load 
diversity.

5. Ventilation Requirements
Laboratories & Laboratory Support Areas:
 The Laboratory areas shall be supplied with 100% outdoor air, no return air; with exhaust either through fume hoods or the general laboratory exhaust. Special  
 consideration shall be given to laboratories, which do not utilize chemicals. In these cases the laboratories may utilize conventional variable air volume control   
 systems with return air.

Classrooms, Offices and Conference Rooms:
 Classroom, Offices and Conference Rooms shall be provided with 15-cfm/person outside air. The total air supplied will meet the maximum cooling load.  The  
 occupancy shall be based on block load amount and not individual occupant room total. All areas will utilize overhead supply air distribution and air return.

Storage and Equipment areas:
 Storage room four air changes exhaust per hour minimum.

Toilets and Janitor rooms:
 Twelve air changes per hour exhaust for toilets.
 Six air changes per hour exhaust for janitor rooms.

Fume Hood Exhaust systems:
 The chemical fume hood exhaust system shall be designed to maintain 100 feet per minute across the fume hood sash at any sash opening.
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Table 8 - Miscellaneous Internal Heat Gains

Table 7 - Lighting Heat Gains

Table 6 - Internal Heat Gains

Table 5 - Climatic Data Parameters
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6. Future Capacity and Diversity within the Classroom and Office Areas
Design of  the Air Handling system shall allow for 10% additional capacity for future use. 

7. Energy Conservation:
A goal of  the project is to pursue an energy conscious design and beat the 2005 California Energy Code maximum energy usage.  This can be accomplished in a 
number of  ways including the following:
 • Pipe and duct insulation minimum thickness shall exceed Title 24 by 30% minimum.
 • Building Envelope: Thermal insulation of  a performance up to 30% greater than the minimum required meeting Title 24.
 • Fenestration:  Double Glazed, Low-E solar heat gain coefficient (SHGC) glazing, and internal blinds and/or external sun control or shades shall be an   
  integral part of  the design
 • The premium efficient motors shall be provided for equipment.
 • Variable volume air systems shall be used.
 • Fans, pumps and chillers will be equipped with the variable frequency drives (VFD).
 • Reduced coil face velocity design for low air pressure drop to save fan horsepower all year.
 • Two-way valves for coils with variable pumping systems using a VFD where appropriate.

8. Noise Criteria
The following noise criteria levels will be achieved.  It should be noted that these levels address the mechanical systems only.  Mitigation of  traffic noise and air traffic 
noise will utilize the building fabric to ensure the interior spaces are not affected.
 • Offices     NC 35 
 • Enclosed Offices, Meeting Rooms  NC 30 to NC 35
 • Conference Rooms, Classrooms  NC 30 
 • Info Technology (Recording areas)  NC 15 
 • Laboratories    NC 40 

9. Classroom and Office Air Handling Units
 • Classroom and Office Air handling units shall be double wall unit and be located in a mechanical room. 
 • The units will be a Variable Air Volume air handling unit containing the following minimum components in a draw-through arrangement: supply air fan,   
  chilled water cooling coil, pre-filter and final filter section, return air fan, outside air economizer, outside air, return and relief  dampers and vibration   
  isolators. Outside air and relief  air will be ducted to and from the unit.
 • Air is distributed and returned via four perimeter riser shafts. VAV boxes with terminal reheat will be provided for each 600 sq. ft. at the perimeter and 1,000  
  sq. ft. in the interior of  the building. Dedicated VAV boxes will be provided for corner offices, classrooms and conference rooms. The ceiling void   
  will be used as a return air plenum within the offices. Ducted return air will be provided in the classrooms.

Sustainable Power Generating Technology
In light of  the of  LEED™ Certification – resulting in “green” buildings that can leverage state and/or federal financial incentives, we have evaluated the UTC Power 
PureComfort™ Cooling, Heating, and Power system. The system is designed to operate as a self  contained cogeneration system providing clean, effective, and reliable 
power.  It consists of  a heat recovery absorption chiller manufactured by Carrier and multiple microturbines manufactured by Capstone. The entire system is fully 
integrated with proven design and performance. 

The PureComfort™ system uses air-cooled, lubricant-free, low-maintenance microturbine generators.  Microturbines generate electricity through the combustion of  
natural gas.  The power generated is clean by virtue of  advanced digital power electronics and has an ultra low emission of  less then 9 ppm of  NOx.  The system is 
CARB-certified, meeting California’s stringent air emissions standard as a prime mover for 24/7 operation.  

Cooling or heating is provided by an absorption chiller/heater.  This chiller/heater is driven by recaptured exhaust heat from the microturbines, producing cooling/
heating with zero-cost fuel.  The absorption chiller/heater is a double-effect type which maximizes the heat recovery ensuring high system efficiency.  The system can 
operate in three different modes:
 • Power/Cooling Mode: In this mode the system provides electricity and chilled water.
 • Power/Heating Mode: In this mode the system provides electricity and heating hot water.
 • Power Mode: In this mode the system generates electricity only.
Based on the evaluation, the PureComfort™ system can generate only 360 kW of  power and 160 tons of  cooling. 

In light of  the limited size of  the system feasible for the campus we do not recommend the system inclusion into the Master Planning Program.
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CHILLED WATER/ HOT WATER SYSTEM 2012
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CHILLER PLANT RENOVATION
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Under the current irrigation system, the College is experiencing 
water shut-offs during critical periods and increased water costs 
from its water purveyor, the City of Redlands.  With the excep-
tion of the Child Development Center facility, a new reclaimed 
water system is recommended and would take advantage of an 
alternative water source available through the Yucaipa Valley 
Water District.  

Two alternatives for a reclaimed water irrigation system are 
presented in this section.  Option A (this page) implements a 
nearly full conversion to reclaimed water.  This option is the 
preferred recommendation.  If cost is a concern, Option B (next 
page) presents a combination of reclaimed and domestic water 
systems.  Under this alternative, the reclaimed water will cover 
the new areas at the College’s southern edge, including the 
fuel modification and hillside coastal sage zones.  The domestic 
water  system will re-use existing irrigation mainlines whenever 
possible.

The conversion to a full or partial reclaimed water system will 
require agreement between the two water districts regarding 
the provision of reclaimed water to Crafton Hills College.  At the 
time of this writing, discussions among the water districts and 
the college had not yet occurred.  Although the connection to the 
reclaimed water system should provide savings in water cost per 
unit, specific savings cannot be evaluated until the Yucaipa Valley 
Water District and City of Redlands reach an agreement. 

In the event that a reclaimed water irrigation system is not fea-
sible, a third alternative—a Domestic Water mainline routing—is 
also presented in this section as “Option C”.  

Several steps are recommended for converting from the existing 
system to a reclaimed water system.  The last two items listed 
below are also recommended if a domestic water irrigation 
system is implemented.

Make connection to the existing reclaimed water line at 
the street, provide one meter for the entire campus.

Provide irrigation booster pump at the reclaimed water 
point of connection, size to be determined as part of final 
calculations.

•

•

CAMPUS DRIVE

SAND CANYON ROAD
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IRRIGATION GUIDELINES MAINLINE ROUTING
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The initial phase of improvements will include the 
backbone reclaimed water loop to provide water for any 
existing domestic irrigation systems that will be converted 
to reclaimed water, as well as to provide connections for 
future improvement areas.  

According to the Yucaipa Valley Water District, conversions 
to reclaimed water systems do not require replacement 
of the existing potable irrigation lines to purple pipes.  
Typically, conversions require only reclaimed water tags on 
valves, purple caps on all irrigation heads, irrigation water 
signage, purple valve boxes, etc.  When the water districts 
reach an agreement, conversion requirements by the 
water purveyor should be confirmed.  Any new irrigation 
lines, however, will be installed using the purple pipes 
required for reclaimed water systems.

Rain Master irrigation control systems will be used to 
connect to the campus irrigation central control.  Irrigation 
master valves and flow sensors are proposed for all new 
work, as well as for the existing irrigation systems if 
feasible.  Controllers with flow sensors will allow the 
College to track water usage.  If the College desires more 
accurate usage tracking, meters can be installed at each 
point of connection.  

Under Options A, B and C, the Child Dvelopment Center will 
remain on a domestic water irrigation system.

City and Water District Contacts:

City of Redlands water district, contact:  Mike Taylor at 
909-557-6447.

City of Redlands, Municipal Utilities Engineering, contact 
Doug Heddrick at 909-798-7698

Yucaipa Valley Water District (reclaimed water), contact:  
Brett Anton, 909-797-5118, extension 5.

•

•

•

•

•

•

•
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IRRIGATION GUIDELINES MAINLINE ROUTING 

OPTION B:  COMBINED RECLAIMED WATER AND 

DOMESTIC WATER MAINLINE ROUTING
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SAND CANYON ROAD

This page shows the mainline routing for a domestic water irriga-
tion system, Option C.DOMESTIC IRRIGATION LEGEND

SYMBOL  

NEW DOMESTIC IRRIGATION POINT OF CONNECTION (POC)

NEW DOMESTIC WATER LINE

EXISTING DOMESTIC WATER LINE

DESCRIPTION

Crafton Hills College Master Plan
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IRRIGATION GUIDELINES MAINLINE ROUTING 

OPTION C:  DOMESTIC WATER MAINLINE ROUTING
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IRRIGATION GUIDELINES EQUIPMENT LIST
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IRRIGATION GUIDELINES EQUIPMENT LIST
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ELECTRICAL SYSTEMS
Existing Site Power System Assessment
The Campus electrical service connection is provided by the Southern California Edison Company (SCE). The service point of  connection is from the SCE 12KV 
overhead distribution system located on the West side of  the Campus near the junction of  Sand Canyon Road and Campus Drive. The 12KV SCE service runs 
underground along Campus Drive and terminates at an outdoor 2500KVA, 12KV/4160V SCE substation located on the outside of  the Laboratory/Administration 
Building.  This SCE substation serves the 3000A, 4160V Main Service Switchboard and Meter located in the main electrical room of  the Laboratory/Administration 
Building. The main service switchboard has three fused switches serving the three main feeders which are distributed radially throughout the Campus.
 
Power is distributed at 4,160V via a system of  underground cables in underground ducts, pull boxes, and manhole structures.  The three main feeders feed all the 
buildings in the campus. Each building power service is typically tapped from the existing 500 Kcmil, 5KV feeders through a 5KV oil-filled fuse cut-out and step-down 
transformer. All existing buildings in the Campus have two transformers to step down the 4160V service voltage to 480/277V, 3-phase, 4-wire to feed all the lighting 
and mechanical equipment loads and 208/120V, 3-phase, 4-wire for all receptacle outlets, office equipment and small motor loads in the building.
 
The three main feeders from the main service switchboard are called out as circuits “A”, “B”, and “C”.  Circuit “A” serves the Library, Performing Arts Center, Student 
Services, College Center, Maintenance and Operations Building and the Child Development Center Building including one street lighting circuit.  Circuit “B” serves 
the Laboratory/Administration building, Classroom, Bookstore, Occupational Education 1 & 2, Gymnasium, Satellite/T.V. Communication station, Clock Generator 
Station, and two street lighting circuits.  Circuit “C” serves the Chemistry & Health Sciences building. 

Circuits “A” and “B”, per the load calculation shown on the as-built single line diagram, are at their full load condition. Circuit “C” is lightly loaded and has spare 
capacity available. 

Information obtained from SCE showed that the previous 12 Months power demand of  the Campus is at 60% of  the SCE transformer capacity, which translates to an 
available spare capacity of  approximately 1200KVA at 5KV or 1,440Amps at 480V, 3-phase. 

Existing feeders are made up of  single conductor, shielded copper 500kcmil rated at 5KV. In the 1990’s these feeders were inspected and tested and partially replaced 
with new cable of  the same size as shown on the as-built drawings. As part of  the Master Plan scope of  work, we had the opportunity to visually inspect and examine 
the existing feeders and found out that they are in good operational condition, although no testing was done. At the present time we will leave all existing feeders as is 
but will recommend that all existing feeders be inspected and tested when opportunity comes.

As part of  the Master Planning exercise we also had the opportunity to assess all the existing building electrical systems and found that all electrical service equipment 
from the high voltage switch to the switchboard and panelboards in the building are antiquated and beyond their life expectancy.  The electrical equipment is 
discontinued models with no available spare parts. The equipment is still operational and there is no immediate need for replacement. However as buildings are 
renovated, it is recommended that all electrical equipment in the building be first on the priority list to be replaced. Existing buildings will remain connected to existing 
feeders through the existing service conduit(s).

Master Plan
The Campus twenty-year master plan involves several new classroom buildings, a competition swimming pool and parking garage structures, and etc. The program also 
involves extensive and minor renovations of  most if  not all of  the existing building in the Campus. Refer to the Architectural Master Plan for more information. 

The Existing Campus distribution system is a simple radial system with a Main Switchboard and three circuits serving all the existing building. Two of  the three existing 
circuits are fully loaded and cannot take any new load; the third circuit is lightly loaded and has spare capacity available. In order for the existing electrical infrastructure 
to support the Master Plan program the following is proposed:

Master Plan to 2012
For the proposed new LRC, Humanities 1, Parking Structure 1 located on the West side and Natatorium on the East side of  the Campus, we will add two new circuits 
to the existing Main Switchboard to feed all future buildings on the campus. Two new additional fuse switch sections will be added to the existing main switchboard 
to accommodate the two new additional circuits. The two additional switchboard sections will fit in the existing electrical room where the existing main Campus 
switchboard is located. The new circuits from the main switchboard in the electrical room of  the Laboratory/ Administration Building will be routed to utilize existing 
manholes and existing spare conduits along with new manholes and new underground duct banks to serve the future buildings on the East and West side of  the 
Campus. New underground duct banks and new manholes will match the existing manholes and conduit sizes. 
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New underground duct banks will be routed along the Main Utilities Corridor in the campus. Three 500 kcmil, single conductor copper cable rated 5KV will be the 
standard feeder size for circuit run to match existing. Three 2/0 single conductor copper cable rated at 5KV will be the standard minimum size conductor to feed the 
new or renovated buildings.

The Campus distribution system is a simple radial system. Cable fault in one feeder will render the connected facilities without power until the faulty cable is replaced, a 
major disadvantage of  a radial distribution system. To minimize power service downtime due to fault in the cable, we will use non-loadbreak elbow connectors with test 
point and fault indicators. The non-loadbreak elbow connectors will be installed in all new manholes.
          
The 2012 Electrical Infrastructure Plan shows the routing of  feeders to feed the new buildings. Routing of  new underground ducts as mentioned above will be routed 
along the new campus utilities corridor. New under ground ducts will include two 4” spare conduits for future use.

As part of  the Master Planning to 2012, existing buildings including College Center, the Classroom Building (to become Student Services), the Library (to become 
the Student Center), and Occupational Education will be heavily renovated. In the assessment done on existing buildings we made recommendations that all existing 
electrical equipment in the building should be replaced when the opportunity comes; therefore all existing electrical equipment in all buildings to be renovated will 
be replaced including the existing high voltage incoming feeder. A new High Voltage switch, new step down transformer, new main building switchboard and new 
panelboards will be installed in each building, as well as new service conductors in existing service conduit(s).
  

Master Plan to 2025
In the second half  of  the Campus Master Plan up to 2025, new buildings such as Administration/Student Services Building, Humanities 2, Science Building, Wellness 
Center, Community Building, Child Development Center 3 and Parking Structure 2 will be built on the campus. Renovations of  Student Services A and B, Laboratory/
Administration, Chemistry/Health Science, Gymnasium, renovations and addition to the Performing Arts Center, and the Maintenance and Operations Building will 
also take place in this phase of  the Master Plan. 

Evaluation, analysis, and calculation of  the existing and future loads were undertaken to find out if  the existing capacity of  the Campus Main Switchboard is sufficient 
to accommodate the Campus upgrade to 2025. Based on the electrical loads of  existing buildings and the preliminary load information available for the new buildings 
we found out that the existing main switchboard have the capacity to handle the new and renovated buildings and still have spare capacity available.

The two new feeders added during the 2012 upgrade will be extended and will accommodate the additional new buildings. Stub out conduits in the underground duct 
banks for extension to this phase of  the upgrade were included during the first phase. New underground manholes and extension of  underground ducts are shown on 
the 2025 Electrical Infrastructure Master Plan to serve the new buildings in this phase of  the upgrade.

The same strategies in connecting the new and renovated buildings in the campus electrical distribution system are as described in the first phase (2012) of  the campus 
upgrade.

Summary
• Existing main switchboard have the capacity to support existing building renovations and new buildings up to year 2025.

• The available spare capacity on circuit “C” will remain as spare.

• Additional two new switchboard sections will be provided in the existing main switchboard to accommodate two new feeder circuit breakers to serve all new buildings  
 on the Campus.

• Additional new 4” conduits to existing underground ducts will be installed to accommodate new feeders and to provide minimum of  two 4” spare conduits.

• Additional new manholes will be installed to extend duct banks to new building locations as shown on plans. Stub-out conduit from new manholes to the extent of    
 hardscape will be installed for future extension to new building.

• Buildings for renovation will have new service equipment and new high voltage feeders to replace all existing equipment and feeders, while reusing existing service   
 conduit(s).

• New fire alarm and security systems will be included in the campus upgrade.
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CAMPUS GAS SYSTEM
Campus Master Gas Meter 

General Description 
• The existing master gas meter is located on West Side of  the Crafton Hills College Campus at an above ground exterior location exposed to the weather (see photo   
 on 5.37).
• The gas meter is part of  a service assembly provided by the Southern California Gas Company. High pressure gas (range of  15 to 50 psig) is supplied to the meter   
 by Gas Company.  Gas Company’s gas pressure regulators further reduces the pressure to 5 psig.  Natural gas systems at buildings are reduced to low pressure  
 gas (Maximum of  11 inches of  water column) via gas regulator (GPR) outside of  each buildings.

Piping
• The size of  main gas pipe above ground is a 6”. The pipe appears to be black steel and is in fair condition.
• The main 6” metal pipe descends underground and delivers gas to the Campus.

Existing Campus Natural Gas Demand
See table 9.

Future Development and Gas Load
Natural gas load for new buildings for each construction phase year 2012 and 2025 are shown in tables 10 and 11.

• Ultimate natural gas load through year 2025 will be 40,332 CFH and the developed length from the gas meter to the furthest building will be 2900 feet.   
• For the above ultimate gas load the 6” main at 5 PSI is adequate.  This pipe size can handle a maximum of  66,500 CFH.

Recommendations
• According to the maintenance personnel, the newly installed boiler in the central plant at the Laboratory/Administration building is starving for gas.  It seems that   
 ample gas capacity can be delivered in the existing underground piping to building #1.  This building is fed with a five inch line; which is adequate for the gas   
 load of  this building.  We recommend consulting the boiler manufacturer for equipment performance and  installation procedure.   
• Prior start of  any gas piping replacement work, contractor to inform gas company to up date the existing meter to have the ability to deliver 37,000 CFH gas, 5 PSI at  
 2900’ developed length.
• Install new underground gas piping, size to match the gas load for year 2025 as shown on the plans.
• Install branch gas piping to existing building’s gas pressure regulators, size to match existing branches and connect to new mains.
• Existing gas mains and branches to the buildings shall remain in service until the new branch lines  are connected to the existing gas pressure regulators.    
• Abandon in place all existing gas piping.  No open end piping shall remain underground.  All open end existing piping shall be capped. 
• Gas master plan has been developed in two phases, they are:  Phase I through year 2012, Phase II through year 2025.
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Table 9 - Existing Natural Gas Demand

Table10 - 2012 New Buildings Natural Gas Demand

Table 11 - 2025 New Buildings Natural Gas Demand
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2012 Buildings 

1. Humanities 1
• This building consists of  public toilets, class rooms, computer labs and offices.
• Domestic cold water main will be 2-1/2” and hot and cold water piping  will be copper tubing.
• Where water pressure exceed 80 PSI, there will be a pressure reducing valve installed prior water entering the building.
• Waste, vent and storm drain piping will be cast iron service weight piping.
• Roof  drains and overflow drains will be each piped separately to approved receptors.
• Water closets will be wall hung, flush valve, American Standard or Kohler.  
• Medium pressure gas will be reduced to low pressure gas via a gas pressure regulator outside of  the building.  Gas will run into the building with schedule 40 black   
 steel pipe to support the domestic water heater and HVAC equipment.
• Low pressure gas, schedule 40 black steel pipe will enter the building.  Gas will be piped to domestic water heater and to HVAC equipment that are requiring gas   
 supply.
• A 100-gallon water heater with circulating pump and expansion tank will be adequate to serve the domestic hot water requirement.

2. Learning Center (LRC) Building
• This building consists of  small toilet rooms, class rooms and small kitchen. 
• Domestic cold water main will be 2” and hot and cold water piping  will be copper tubing.
• Where water pressure exceed 80 PSI, there will be a pressure reducing valve installed prior water entering the building.
• Waste, vent and storm drain piping will be cast iron service weight piping.
• Roof  drains and overflow drains will be each piped separately to approved receptors.
• Water closets will be wall hung, flush valve, American Standard or Kohler.  
• Medium pressure gas will be reduced to low pressure gas via a gas pressure regulator outside of  the building.  Gas will run into the building with schedule 40 black   
 steel pipe to support the domestic water heater and HVAC equipment.
• Low pressure gas, schedule 40 black steel pipe will enter the building.  Gas will be piped to domestic water heater and to HVAC equipment that are requiring gas   
 supply.
• A 50-gallon water heater with expansion tank will be adequate to serve the domestic hot water requirement.

HVAC
 Air Handling Units
• Classroom and Office Air handling units shall be double wall unit and be located in a mechanical room. 
• The units will be a Variable Air Volume air handling unit containing the following minimum components in a draw-through arrangement: supply air fan, chilled water  
 cooling coil, pre-filter and final filter section, return air fan, outside air economizer, outside air, return and relief  dampers and vibration isolators.  Outside air   
 and relief  air will be ducted to and from the unit.
• Air is distributed and returned via four perimeter riser shafts. VAV boxes with terminal reheat will be provided for each 600 sq. ft. at the perimeter and 1,000 sq. ft.   
 in the interior of  the building. Dedicated VAV boxes will be provided for corner offices, classrooms and conference rooms. The ceiling void will be used as a   
 return air plenum within the offices. Ducted return air will be provided in the classrooms.

3. Natatorium Building

• This building consists of  a prefabricated swimming pool, public toilets, showers and locker rooms.
• Domestic cold water main will be 4” and hot and cold water piping  will be copper tubing.
• Where water pressure exceed 80 PSI, there will be a pressure reducing valve installed prior water entering the building.
• Waste, vent and storm drain piping will be cast iron service weight piping.
• Roof  drains and overflow drains will be each piped separately to approved receptors.
• Water closets will be wall hung, flush valve, American Standard or Kohler.  
• Showers will be gang column type with stainless steel panel.
• Medium pressure gas will be reduced to low pressure gas via a gas pressure regulator outside of  the building.  Gas will run into the building with schedule 40 black   
 steel pipe to support the domestic water heater and HVAC equipment.
• Low pressure gas, schedule 40 black steel pipe will enter the building.  Gas will be piped to domestic water heater and to HVAC equipment that are requiring gas   
 supply.
• Domestic water heater will be consists of  a 1000-gallon storage tank with (2) water heaters each at 800,000 BTUH input together with expansion tank and circulating   
 pump.  
• Domestic hot water will be tempered via a mixing valve to 105 F for showers and 120 F for laundry and other use. 
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DATA & COMMUNICATIONS
Introduction
In this report, the proposed build out of  the campus communications infrastructure consisting of  the main campus equipment rooms, campus duct bank pathways 
and the campus communications cabling serving the College is discussed as an integral part of  the Architectural Master Plan.  The critical campus communications 
infrastructure upgrades that will have an impact on future installations of  technology equipment and use are addressed.   The goal of  the proposed master plan campus 
communications infrastructure is to ensure sufficient IT capacity to serve the technology build out of  the campus while also effectively serving the needs of  the master 
plan development.  

The specific focus on supporting technology across the campus is not for the sake of  using technology.  The effort is made to ensure that the College’s technology 
infrastructure is adequate to allow new technologies to be used that will help the College address its ultimate needs and goals required to provide a quality education to 
its students.  

The communications infrastructure incorporated into the master plan addresses long and short term needs with the following guidelines:
 • Technology Changes – The infrastructure must support ongoing changes such as increased network speeds and capacities, expanded use of  monitoring and   
  control systems and personal communication services.
 • Distribution – The infrastructure should enable access to every Campus building and every area of  the Campus, providing redundant routing wherever   
  practicable.
 • Adaptability – The infrastructure should be designed to allow a high degree of  flexibility and adaptability.  
 • Standards Based – The infrastructure should adopt a standards based approach to provide the capability to utilize a wide range of  alternative system designs  
  without the need to reinvent the basic infrastructure.
 • Fault Tolerance – The infrastructure should be designed to allow for the installation of  a fault tolerant network configuration. 

Incoming Services
The campus currently has hardwired incoming service connections provide by Verizon.  The incoming services connections are made with 24 strands of  optical fiber 
and 300 pair of  copper cabling extended from Verizon’s Mentone Central Office location.  The incoming service route runs from the west entrance at Sand Canyon 
Road to the Library/LRC building for fiber connections and to the LADM building for copper connections. The incoming service lines are used to distribute Internet 
and telephone system connections.  

As part of  the master plan efforts the incoming service routes will be relocated in a small section of  the existing duct bank but, the campus connection points will 
remain in the Library and LADM buildings.  The routing of  incoming services near the College Center will be relocated due to the grading and future construction of  
a parking lot to be located just west of  the College Center.  A new conduit pathway will be constructed and connected to existing maintenance hole locations.  After 
the conduit is in place the existing cables and air blown fiber cells will be spliced.  This cut-over will require a phone service and Internet connection disruption of  
approximately three days.  Verizon will have to be contacted to coordinate the splicing of  their cables by their service technicians.  

As part of  this duct bank relocation and cable splicing it is recommended that the amount of  incoming Verizon copper lines be reduced by at least 50%.  The need 
for copper lines has been reduced since the installation of  a campus-wide Voice of  IP system used for telephone service.  This reduction in incoming copper cables 
will also increase the capacity in a section of  the main communications infrastructure backbone pathway allowing for future cable installations in these areas.  It is also 
recommended that any abandoned cabling be removed from this main infrastructure pathway during this relocation effort and any master plan cabling installations.

It is recommended that the MPOE locations remain in place in order to avoid costs for the installation of  a new dedicated Verizon duct bank and cable installations.  
Existing MPOE locations are in good working order and provide adequate services to the campus.  Connections from the existing MPOE locations and incoming 
signaling will be extended to the new campus data center location. 

Campus Main Technology Equipment Rooms
The following is a list of  main technology equipment rooms that will be used to serve the campus as part of  the proposed master plan:   
 • Data Center (New room to be located in the future LRC building.  This is a purpose built data center that will serve the campus for the next 20 years.)
 • Redundant Core Equipment Room (The existing Data Center will be used as a redundant equipment room that will house the DS-3 equipment, redundant   
  core switch, redundant servers and redundant data storage equipment. Room shall be upgraded to provide equipment protection from potential water  
  damage by leakage of  existing plumbing and fire sprinkler pipes.))
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 • MPOE Optical Fiber (The existing Data Center will continue to be the location for the optical fiber connection for the campus from Verizon.  A dedicated   
  optical fiber connection will run from the DS-3 equipment in this room to the new Data Center location for delivery of  Internet to the campus data   
  network.)
 • MPOE Copper (The existing communications equipment room in the LADM building will be continue to be the location for incoming services copper cable  
  terminations.)

Data Center 
As part of  the campus master plan improvements a new campus data center will be constructed in the future LRC building.  The new data center will provide a “state 
of  the art facility” for the Campus data network, telephone and low voltage technology systems.  Crafton Hills College has become increasingly reliant on the use of  
technology with the use of  its Voice of  IP telephone system and on-going data network usage.  It is expected that the reliance on technology will only continue to 
increase justifying the need for a properly built data center.  The data center will be a 24 hour 7 day a week facility with redundant power and mechanical systems.  The 
facility will be designed to support future equipment expansion and is expected to support the campus needs for more than twenty years.   The existing data center will 
remain as a redundant core equipment location providing network redundancy. 

The performance requirements for the new Data Center are as follows:

 Architectural Requirements
 o Estimated Room Size – 1,200 square feet.
 o Architectural finishes will comprise raised floor system and a standard drop ceiling with lighting positioned over each aisle.
 o Double door entry to Data Center and from building entry location.  Access shall support the delivery and installation of  large equipment with a   
  minimum turning radius of  6’.

 Resilient and Redundant Systems
 The systems will be designed to maintain data room environmental conditions in compliance with the performance criteria with 99.9% reliability    
 under all foreseeable and unforeseeable circumstances including:
 o Data center system maintenance, breakdown, repair & replacement.
 o Building system maintenance, breakdown, repair & replacement.
 o Utility brownout & interruption, system maintenance, breakdown, repair & replacement.
 Not withstanding the foregoing description of  performance, the following levels of  system resilience and redundancy will be provided.

 Electrical
 o Redundant power routing direct to the data room.
 o Tie to building’s emergency generator, direct routing to data center, supports network equipment (and restricted air conditioning), online    
  within 60 seconds.
 o Existing UPS equipment to be reused providing parallel (maintenance) bypass, isolation from raw utility power and 30 minute battery    
  capacity at full load.  
 o Existing UPS equipment to provide network based power management for automatic server control, automatic fault reporting via network    
  and dial out, and to be SNMP enabled for computer integration. 
 o PDU with duplicate isolation transformers feeding redundant switchgear and panel boards.  Two individual 30A circuits, to serve each    
  equipment rack/cabinet will be required. Provide 120V supplies throughout and 208 Volt at  predetermined locations.  PDUs in Data Center   
  to allow individual circuits to be activated / deactivated remote from the equipment rack/cabinet.
 o Receptacles to be fixed to overhead cable tray, with conduits running up to ceiling level to maintain power / communications cabling separation.
  o In addition to the conditioned equipment power, convenience receptacles will be required in the data center and associated areas.
  o An emergency protected power-off  button shall be provided at each exit.
  o Provide signal ground bus bar throughout the data center.

 Mechanical
 o Multiple, dedicated, data room specification up-flow a/c units.  The system should comprise not less than independent three units, sized    
  such that two units will maintain design conditions within the specified range and located such that maintenance and repair will not disrupt    
  data center operation. (Note: The building’s a/c may be used as one of  the three systems supporting cooling in the data room.)
 o Air filtration
 o Drip trays with moisture detectors located under pipes running in ceiling void above data center location.
 o An HVAC System Control Panel shall be provided at the main entrance to the Data Center.
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 Fire Protection
 o Fire alarm system with heat and smoke detectors.
 o Multi-zone, pre-action, dry pipe fire suppression system.
 o In addition, an FM200, CO2 or equivalent system will be considered as an option.
 o A Fire Alarm Control Panel will be provided at main entrance to Data Center.

 Environmental Sensors and Alarms
 o Fire: Smoke and heat detectors at ceiling level.  Detector monitor panel at main entrance to Data Center and at 24-security location.
 o Moisture detectors around perimeter and in ceiling drip trays.
 o Automatic notification, via phone, page and email.

 Seismic
 o All seismic provisions (mounting, restraint, connections, etc) to be as required in critical services facilities (hospitals, emergency services etc).

Campus Communications Infrastructure
The campus communications infrastructure consists of  duct banks, maintenance holes and pull boxes used to distribute communications and low voltage cabling for 
the use of  data network, telephone, emergency phones, and other low voltage services across the Crafton Hills campus.  The following sections identify the master 
plan approach for the development of  the communications infrastructure.  As part of  the master plan the goal of  the infrastructure design is to provide adequate and 
redundant pathways that support connections to each existing and future building locations on campus.

Campus Communications Pathways 
The existing campus communications cabling pathways consist of  conduit duct banks, maintenance holes and pull boxes.  Access at infrastructure pathways is made at 
maintenance holes and pull boxes for cable servicing and installations.  Duct banks consist of  3 or 4 inch trade size conduits running between backbone manhole and 
pull box locations.  The proposed master plan communications pathways make use of  the existing pathways.  Additional pathways will extend from the existing central 
spine pathway creating two duct bank loops that will provide pathway redundancy.  The two main loops will support the east and west ends of  the campus.  The loops 
originate from the campus Data Center to be located in the new LRC building.  The duct bank pathways will mainly consist of  (6) 4” conduits encased in slurry and 
used for the distribution of  copper and optical fiber cabling supporting data network, telephone, security, fire alarm and the remaining campus low voltage systems. The 
duct bank has been sized to support the existing buildings and new buildings identified as a part of  the Master Plan and to provide future capacity and flexibility.  The 
infrastructure design is based on a redundant loop topology in order to reduce the likelihood of  a single point of  failure.   

See table 12 for estimated master plan communications infrastructure installations; it is intended to be used for budgeting purposes.

Building Communications Pathways
The horizontal communications cabling system infrastructure includes the pathway and support hardware which concentrates, supports and protects horizontal cable 
media between its origination point in the equipment room and the workstation outlet location.  The riser pathway supports backbone cable distribution between 
stacked floors.  The existing campus buildings were not designed with horizontal or riser cabling pathways.  As a result cabling is distributed using wall mounted hooks, 
wiremold cable containment or otherwise surface mounted.

Riser pathways at buildings with multiple floors have been cored where possible.  However, there are few instances where communications equipment rooms stack 
on one another that allow the cored riser pathway to be most beneficial.  Horizontal pathways have been created with the use of  j-hooks in accessible ceiling spaces 
or placed above ceiling tiles with no containment method.  This type of  installation does not provide for cable protection and does not allow cable to be replaced 
efficiently.  Cable replacement will cause significant disruption in these spaces.

As part of  the master plan new and renovated buildings will include communications pathways that begin with a minimum of  (2) 4” and (2) 2” conduits running from 
a campus pull box or maintenance hole to the building main communications equipment room.  The installation of  these conduits will coincide with the renovation 
of  existing buildings or the construction of  the new buildings. Cable pathways from building equipment rooms will consist of  wire basket and conduits located in 
accessible ceiling space that allow for horizontal cable installations and service with minimal disruption.  Communications equipment rooms shall be stacked and linked 
together with a minimum of  (4) 4” riser conduits used for the distribution of  backbone cabling.
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Table 12 - Communications Infrastructure
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Campus Backbone Cabling
The campus backbone cabling currently consists of  optical fiber and multi-pair copper cabling used for the distribution of  data network and telephone service.  
Additional low voltage cabling is installed for fire alarm and other building management systems.

Optical Fiber Cabling
The College has an installation of  air blown optical fiber pathways running throughout the campus infrastructure.  The fiber pathway originates in the existing Library 
building and extends to each building on campus.  The air blown fiber system is a series of  tubes connected to allow for the installation of  optical fiber.  The existing 
optical fiber installed consists of  multimode 62.5 micron cabling.  Fiber strands are terminated in wall mounted or rack mounted termination panels at each building.  
As part of  the master plan it is recommended that the College continue to use air blown fiber products for distribution of  optical fiber throughout the campus.   
However, the campus main distribution point of  optical fiber will originate from the new LRC building.   An additional change to the current air blown fiber installation 
is an upgrade in fiber types.  It is recommended that as the fiber installations be upgraded to a minimum of  (12) strand of  50 micron multimode and (6) strands of  
single mode optical fiber to allow for increased bandwidths in the backbone.  New buildings and existing renovated buildings shall have a minimum of  5 dedicated air 
blown fiber cells for distribution of  cabling.

Copper Cabling
The backbone copper cabling installed across the campus is now in limited use as the majority of  telephone signals are distributed over backbone fiber cabling using the 
new VoIP system.   The copper cabling is still used to connect outside phone lines to fax modems and direct line phones.  
As part of  the master plan the multi-pair copper cabling will be reduced where possible.  New buildings will have a small amount of  copper pair cabling installed, i.e. 25 
pair backbone cable.  Where possible existing campus buildings that currently have large quantities of  multi-pair copper cabling shall be reduced as part of  the master 
plan effort.  These reductions of  unused copper cabling will increase the capacity of  existing sections of  campus backbone infrastructure duct banks.

See table 13 for revised cable types and quantities to be installed as part of  the master plan upgrades.

Key Aims and Assumptions for the Development of the Master Plan Communications Infrastructure 
The following key points underscore the proposed development of  the IT Infrastructure on Campus.

• The plan identifies a backbone infrastructure route that serves, but is separate from, the current buildings and the sites of  future buildings as identified in the master   
 plan.  This approach will facilitate the renovation and construction of  campus buildings in any sequence without interruption to voice and data    
 network services.
• The infrastructure will designed for construction in a minimal amount of  stages to minimize cost.  The infrastructure plan will ensure that the component constructed  
 at each stage forms a viable part of  the final campus wide infrastructure.
• The infrastructure will reflect the increasing operational dependence on the network and aim to provide physical and logical network redundancy.
• Existing infrastructure that is in good condition and with a long lifespan will be retained and incorporated into the long-term plan in order to reduce costs.
• The Data Center will continue to occupy the current space in the Library/LRC in the near future.  However, planning for the IT infrastructure will emphasize the 
move of  data network equipment to a new data center location leaving the existing data center as a location for redundant core equipment.
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* Optical fiber installations are based on the use of fiber strands inair blown fiber cells.
** Air blown fiber cells will be used to distribute campus backbone optical fiber cabling.

Table 13 - Campus Communications Cabling
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