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Directors’ statement

The Fermilab Campus Master Plan presents a vision for how to
centralize, consolidate and modernize, with the goal of hosting a
world-leading accelerator-based neutrino program. The Plan’s
implementation will position Fermilab as one of the top research
destinations of choice for present and future generations of
particle physicists.

Fermilab will be a place where researchers and staff easily
connect, work collaboratively and exchange ideas in their quest
to lead, inspire and enable the world’s scientists. Just as we look
to our long-term goals for planning the laboratory’s scientific
program, we look to the Campus Master Plan for providing a
place to make the scientific program possible.
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Assaciate Director for High Energy
Physics

Michael Weis
DOE Fermi Site Office Manager

The implementation of this Plan will solidify Fermilab's position as
the dedicated United States particle physics laboratory and ensure
its capability to remain a vital national asset and one of the leading
laboratories worldwide. The Plan connects the land, equipment,
facilities and resource planning to DOE’s scientific mission fulfilling
the Department of Energy Office of Science stewardship role, while
integrating the vision for the future of high energy physics into a
Master Plan for the Campus.
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Master Plan vision statement

The Fermilab Campus of the future will be a state-of-the-art
particle physics laboratory hosting a vibrant, international
community of employees and users on a safe, accessible
site that celebrates and protects the natural environment.

Master Planning Task Force -' li !il gi "! I

June 2013

-y
T TERTe T

P
@ '

Document Publishing and Update History i il bt
2013 First Edition, June 2013 L
2013 Second Edition, September 2013

2014 Third Edition, September 2014

This document may be viewed online at:
http://fess.fnal.gov/master_plan/index.html




Contents

Guiding principles 7
1 introduction 2 context 3 vision
Vision, mission and purpose 8 The Laboratory 10 Vision plan 26
Document organization 9 The Campus 11 What could Fermilab look like in 20 years? 27
Campus location 9 Campus lands 12 Avision of stewardship and sustainability 28
Campus experiments 13
What people value most about Fermilab 14
A brief history of Campus development 20
Current perspectives on the Campus 22

Key challenges 24




4 the Campus Plan _ 5 implementation & outcome

Essential Features 31 « The long term plan 68  Implementation and outcome 98
Campus Layers 34 . Wilson Hall 2.0 72 Plan outcome 100
. Campus regions 35 « The Scientific Hostel 78 Next Steps 102
. Campus Plan regional impacts 36 The Technical Campus 82

. Campus habitats 37 « The Technical Campus today 83 Acknowledgments 103
. Experiment facilities 38 . The Technical Campus 2033 85

. Core campus enlarged 39  Technical Campus future projects 86

. Facilities reduction 40 . Central Fabrication Facility 88

. Campus landscapes 42 « Industrial Center Building Gateway 89

« Mobility and wayfinding 50 The Muon Campus 92

Campus Development Regions 56 The Neutrino Campus 94

The Central Campus 58 The Superconducting Linac Campus 96

. The Central Campus today 60

. The Central Campus 2033 61

. The Central Campus future projects 62

. The Center for Integrated Engineering 64

Research

. The Collision Hall 66




guiding
principles

The Campus Master Plan and subsequent planning processes at
Fermilab are guided by seven interrelated and mutually supportive
principles. These principles were formed in response to the issues
and opportunities that have emerged in the planning process. They
embody the main objectives of the Plan.



The Guiding Principles

Support cutting-edge research

The 20-year scientific plan, which is outlined in the publication titled A Plan for
Discovery, uses the laboratory's existing world-class accelerators and
infrastructure and builds new capabilities that support groundbreaking
particle physics and accelerator science research.

Enhance the Campus Experience

Fermilab’s Campus shall contain a diversity of inviting, accessible and safe
places for the enjoyment and interaction of staff and visitors. Improvements
will be made to pedestrian walkways and bicycle paths to increase safety,
improve functionality and enhance opportunities for cultural and social
engagement.

Reinforce community

Central to the scientific mission is the desire to foster a sense of community.
The Campus Plan shall enhance the community building aspects of the
laboratory by designing buildings and open spaces that bring together
researchers and staff. This should result in the creation of vibrant centers of
laboratory life, fostering the free exchange of ideas and enabling teamwork and
collaboration.

Ensure the Campus is welcoming to visitors

An enriching experience for visitors is an important element of Fermilab’s
mission. The Campus Plan should provide a welcoming entrance and clear
designation of visitor areas. Displays should promote the unique qualities of the
site and explain what it has to offer in terms of science, nature and wildlife.

Promote stewardship

Fermilab shall respect and manage the physical environment of its Campus
facilities and lands for the health and well-being of the laboratory, its staff,
users, neighbors and visitors, and the ecosystems that the laboratory
supports. Facilities should be designed and built in accordance with
applicable guidelines for sustainable design and energy conservation.

Ensure integrative planning and design

The planning and design of the Campus shall integrate disciplines, connect
communities, and coordinate scientific and supporting development, with
mobility, way finding, landscape and infrastructure initiatives.

Uphold the unique character of Fermilab

Fermilab has a tradition of architectural innovation and excellence defined by
the founder’s vision of “a utopian place” where physicists from around the globe
could work in functional surroundings that reflect the magnificence of their
discoveries and theories. This is evident in the design of many of its founding
era buildings and structures that represent architectural innovations for their
time. The Campus Plan should perpetuate the founding vision while
acknowledging what has changed in terms of science, values and performance
since the founding of the laboratory.

fermilab campus master plan
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iINntroduction

Vision, Mission and Purpose

Fermilab’s vision is to “lead, inspire and enable the world’s scientists to solve
the mysteries of matter, energy, space and time for the benefit of current and
future generations.”

Fermilab’s mission is to advance particle physics in partnership with universities
and laboratories worldwide by: 1) driving discovery through theory and
experiment; 2) building and operating world-leading scientific facilities; and
3) developing innovative technologies for science and industry.

Integral to Fermilab’s far-reaching mission, in its singular role as America’s
Particle Physics laboratory, is the building and operation of world-leading
scientific facilities. Fermilab is currently undergoing a transition from a science
laboratory that operated the world's highest-energy proton-antiproton collider
(e.g. the Tevatron) to one that is managing and delivering a growing portfolio of
new projects focused on neutrino and muon research, among other areas.

The purpose of the Fermilab Campus Master Plan (hereafter referred to as the
Campus Plan) is to provide a set of guidelines to ensure the Fermilab Campus
evolves in a way that supports the laboratory’s vision and mission over the next
20 years while adhering to a set of guiding principles. As such, the Campus
Plan articulates a “roadmap” through this transition to an envisioned end-state.

The Campus Plan design team worked closely with the Master Planning Task
Force (MPTF) in the development of the Plan. The MPTF includes representatives
from Fermilab (Directorate and Division and Section Heads), the Department of
Energy, the University of Chicago and the lllinois Institute of Technology.

The Plan should be updated annually.



Document organization

Chapter 2: Context sets the stage for the Campus Plan by laying out basic
facts about the laboratory, giving a brief history of Campus development and
highlighting what people value most about Fermilab. The chapter concludes
with perspectives on the current Campus and the key challenges looking
ahead.

Chapter 3: Vision imagines what Fermilab could look like in 20 years.

Chapter 4: The Campus Plan begins by describing the essential features of the
Plan. It then looks at the Campus from a site-wide perspective in terms of “the
Campus layers”, which define the physical structure and organization of the
Campus. The chapter concludes with details about planned future projects.

Chapter 5: Plan Implementation imagines one possible scenario for
implementing the laboratory development projects and the Campus Plan
initiatives. It then describes and illustrates the Plan outcome and benefits
and concludes by suggesting study topics for future annual Campus Plan
updates.

Campus location

Evanstan

MNapervilla

Fermilab is located 42 miles west of Chicago, lllinois. Since the laboratory’s
founding, suburban development has flourished around it, reaching the
borders of the Fermilab site.

fermilab campus master plan
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context

This chapter describes the laboratory, its history and its values and gives
perspectives on the current Campus and the key challenges looking ahead.

About the laboratory

Fermilab, the only U.S. national laboratory devoted to particle physics, was
founded in 1968. Fermilab’s 1,700 employees and 2,000 scientific users
advance humankind’s understanding of matter, energy, space and time by
carrying out a world-leading program of discovery. The laboratory’s core skills
include experimental and theoretical particle physics, astrophysics and
accelerator science; R&D for accelerator and detector technologies; the
construction and operation of large-scale facilities; and high-performance
scientific computing.

Fermilab is managed by the Fermi Research Alliance, an organization made
up of the University of Chicago and a consortium of 86 universities called the
Universities Research Association. All of the laboratory’s buildings are used
and owned by the Department of Energy. The usage is predominately divided
among research and development space and administrative facilities.

The laboratory is home to one of the largest accelerator facilities in the world,
including a complex of eight accelerators, test accelerators and infrastructure
for the development of accelerator technologies. The laboratory’s accelerator
complex produces intense particle beams that are used by scientists around
the world to explore subatomic particles called neutrinos and ultra-rare processes
in nature. Its staff and users build, operate and lead experiments to investigate
dark matter, dark energy and ultra-high-energy cosmic rays. Fermilab is a U.S.
hub for research at the Large Hadron Collider and for R&D for the next
generation of particle accelerators and detectors for use in science and society.



The Campus

The Fermilab Campus occupies 6,800 acres of primarily farmland 42 miles west
of Chicago in Batavia, lllinois. The land was purchased by the State of lllinois
and provided to the Atomic Energy Commission (a precursor to the Department
of Energy). The site includes 362 buildings and 70 trailers taking up a total of
about 2.4 million gross square feet of space. The laboratory includes 122
acres of parking lots and hundreds of miles of utility infrastructure including
roads, electrical, natural gas, industrial cooling water, potable water and
sanitary systems.The total replacement value of the property is $1.8 billion.
This includes the laboratory’s programmatic accelerator and tunnel assets.

Fermilab's founding director, Robert Wilson, greatly influenced the design of
the laboratory. Both a physicist and an artist, Wilson believed that a research
laboratory should be a cultural center for the community and the nation.

Wilson helped design the centerpiece of the site, the stately 16-story Robert
Rathburn Wilson Hall, inspired by a Gothic cathedral in Beauvais, France. The
building serves as a central meeting place, housing the laboratory’s cafeteria
and the Campus’ largest concentration of offices. Adjoining Wilson Hall to the

south is the 830-seat Norman F. Ramsey Auditorium, which hosts weekly talks
and cultural events.

Wilson influenced the unique design and character of several buildings on
Campus, including the Meson Laboratory, the Neutrino Laboratory, the Proton
Laboratory and the Feynman Computing Center. He designed the Archimedes
Spiral, a structure that covers the pumping stations at one of the site’s ponds,
and the utility poles, which are shaped like the Greek letter pi. He also created
several of the site’s iconic sculptures.

But these structures make up just a small portion of the Fermilab site. The
Campus also includes 1,000 acres of restored prairie, oak savanna woodland
and wetlands. This rich and diverse landscape provides habitat for many
animal species, including upwards of 285 species of birds, numerous
uncommon butterflies and other insects, and thriving populations of white
tail deer, coyotes and other small mammals. Visitors to the site enjoy hiking,
fishing, bird watching, bicycling, cross country skiing and photography.

fermilab campus master plan

11

context



Campus lands
m DEVELOPED
- AGRICULTURE
- FOREST
- GRASSLAND

- TREE PLANTATION

- SEDGE-MEADOW




—

13

Campus
Experiments

- Booster, Linac and fixed

target beams (existing)

- Main Injector (existing)

Tevatron (existing, inactive)

- Mu2e and g-2

Nova

- Superconducting Linac

Complex

B L5\E (Future)

Muon Collider (Future)
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What
people
value most
about
Fermilab



Science

Bold and innovative ideas and technologies from particle physics have entered the mainstream of society
to transform the way we live. From enabling the development of MRl machines to building the first proton
accelerator for cancer treatment, Fermilab helps overcome some of the greatest challenges of our time.
Fermilab is an R&D center for SRF cavities, the technology of choice for the next generation of accelerators.
SRF technology has potential applications in medicine, nuclear energy and materials science.
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Nature

Fermilab’s 6,800-acre site has become an island of green, surrounded by residential, commercial and
light industrial activity. Because of its’ “green island” character, Fermilab is viewed very positively, is very
accessible and is regularly visited by our neighbors for recreation and simply to enjoy the natural
landscape. Hiking, fishing, bird-watching, bicycling, cross-country skiing and photography are some of the

activities enjoyed by visitors.



Art & Architecture

Robert Wilson Fermilab founder

Fermilab’s respect for art and architecture is rooted in the founder’s philosophy. In the words of Fermilab
founding Director Robert Wilson, “I have always felt that science, technology and art are importantly con-
nected; indeed, science and technology seem to many scholars to have grown out of art. In any case, in
designing an accelerator, | proceed very much as | do in making a sculpture. | felt that just as a theory is
beautiful, so, too, is a scientific instrument—or that it should be. The lines should be graceful, the volumes
balanced. | hoped that the chain of accelerators, the experiments, too, and the utilities would all be strongly
but simply expressed as objects of intrinsic beauty.”

fermilab campus master plan 17 context




Community

The people of Fermilab form an international community of scientists, engineers and support staff. Intellectual curiosity is energized by sharing a zeal for discovery
and by working collaboratively and cooperatively on common goals.



Worldwide reach

More than
4,600 scientists
worldwide use
Fermilab for
their research,
about 2,500
researchers
from 35
countries
collaborate on
Fermilab
experiments...”

In partnership with universities and laboratories worldwide, Fermilab is driving Indicates collaborating nations -
discovery through theory and experiment, building and operating world-leading

scientific facilities and developing innovative technologies for science and industry.

More than 4,600 scientists worldwide use Fermilab for their research. Of these,

about 2,500 researchers from 35 countries collaborate on Fermilab experiments,

including more than 1,500 scientists from 120 U.S. institutions in 35 states. About

2,100 scientists use the laboratory's computer facilities for non-Fermilab projects.
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A brief history of Fermilab Campus development

<R

1968 1970’s
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Current perspectives on the Campus

The master planning design team considered perspectives on the Fermilab
Campus as communicated to them by the general population, and current and
planned future uses of the Campus, and agreed on the following points:

1. Fermilab employees and visitors appreciate the spirit in which the
Campus was originally designed and would like it upheld.

The laboratory should continue to recognize and enhance the founder’s utopian
vision, on which Fermilab was based, and which informed the laboratory’s early
design.

Projects should be planned with a long-range, holistic vision of the Campus in
mind, with a focus on safety, performance, accessibility, sustainability,
environment, character and cost.

2. Many of the founding era buildings are not conducive to the
workplace expectations of current and future generations of
researchers.

Many of the early buildings do not prioritize quality of life or contribute a sense
of place. Similar to many offices and industrial Campuses developed in the
postwar period, the Fermilab Campus was meant to be experienced by
automobile. Many of the buildings that house scientists and staff members feel
as if they were designed from the outside in, prioritizing image or representation
over more experiential and “quality of life” aspects.

Many of these early buildings are self-referential objects meant to be viewed as
sculptures. They do not have useable outdoor spaces or clear and welcoming
entrances that contribute a desired “sense of place.” The architecture of Wilson

Hall is a prime example of this condition, as the building seems unfriendly and
intimidating to some.

3. Some of the founding spirit seems to have been lost in the
utilitarian and backward looking design of the post founding era
buildings and utilities.

Site development and building design during the post founding era has been
implemented around economy oriented imitations and replications of the
original buildings. This process has resulted in a site populated by rather non-
descript, utilitarian structures. This approach fails to acknowledge what has
changed in terms of science, values, performance, technology, and sociology
since the founding era.

4. Generally speaking, the Campus is not pedestrian friendly.

Getting around Fermilab generally means driving from point to point. This
conflicts with the sense of community that Fermilab seeks to create among its
scientists and staff members and presents a challenge to achieving
sustainability goals. Fermilab needs a meaningful and effective system of
pedestrian connections, bikeways and shuttles.

5. The Campus has a haphazard feel due to the scattered nature of
the structures, roadways and utilities about the site.

The organizational principle that determined the siting of buildings is unclear
and lead to a rather random and dissonant overall character.



6. The visitor experience needs improvement.

Visitors on Campus need to have a more welcoming and informative
experience. The Campus has weak entry points that are easy to miss and
convey no sense of arrival. The overall entry sequence is not a welcoming
experience.

Public areas of the Campus are not distinguished from private areas, and it is
not clear which Campus areas and buildings are open to the public and which
are “off limits.”

Additionally, it is difficult for an outsider to understand what happens at
Fermilab, and it is currently possible to pass through the site unaware that
scientific research is taking place at all.

7. Some of the existing buildings tend to dominate, as well as
distract from, the laboratory’s natural landscape.

The natural landscape is a significant identifying characteristic of the Fermilab
Campus that makes it unique among laboratories. The design of current
buildings is not well integrated into the landscape.

8. Many of Fermilab’s aging and inadequate facilities, including
manufacturing, assembly, engineering and technical and general
purpose facilities, will need to be updated or replaced to
accommodate the laboratory’s scientific program plan.

Fermilab requires additional high-quality industrial, high-bay, and other technical

spaces to accommodate the laboratory’s scientific program.

9. Fermilab needs to facilitate a more collaborative environment.

Concentrating the work spaces of a larger number of people in one area of the
Campus will facilitate collaboration within and across departments and will
improve the work lives of employees. Also, providing more communal spaces,
both indoors and outdoors, will facilitate both intentional and unplanned
collaboration. These spaces also provide more relaxed work settings,
something that employees, especially recent graduates, expect to have as an
option.

10. The laboratory should use space more efficiently.

Current allocations are not in line with comparable industry standards, General
Services Administration guidelines and national laboratory trends. Additionally,
buildings tend to be categorized by organization and divisions thereby not
taking advantage of the possibilities and benefits of shared space. The culture
should move from a “my space” concept to an “our space” model.

fermilab campus master plan
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Key challenges

Responding to the current perspectives, the Campus Plan design team
has identified three key challenges facing Fermilab.

Creating a modern, state-of-the-art research laboratory:

Facilities that enable Fermilab to design, build and test the scientific
tools it needs to carry out its leading-edge research and development.

Creating a sense of community:

A place where researchers and staff work nearby, easily meeting
together to exchange ideas.

Creating a sense of place:

A Campus noted for its natural, architectural and experiential qualities.
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VISION

The Campus Plan is based on a long-term vision of what the Fermilab Campus
can become; how it might look, feel and function 20 years from now. The
Campus Plan envisions a laboratory that can be described in six words: open,
green, consolidated, integrated, engaged and connected.

Achieving this vision for Fermilab will require careful design and thoughtful and
integrated planning. While much of that planning is presented in this 2014
Fermilab Campus Master Plan, more work and study will be needed in the
future to further shape and refine the Plan. In that spirit, the Campus Plan
is considered a living document, part of an ongoing, iterative process.

The planning process will take into consideration the functional relationships,
environmental issues, landscaping, recreational space, vehicular and
pedestrian traffic patterns, architectural character and future aspirations of the
laboratory.



What could Fermilab look like in twenty years?

Open and Green

Consolidation of buildings will help preserve
Fermilab’s rich and diverse natural areas
and make available other areas for future
large-scale physics machines.

Concentrated and Integrated

Currently diffuse facilities will be condensed
into the Central Campus. Creativity and
innovation will flourish as researchers and
staff mingle in this distinct and vibrant place
of research and collaboration.

Connected and Engaged

The Campus will be connected by various
modes of transportation: walking, biking
and, possibly, a Campus shuttle.

—
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A vision of stewardship and sustainability

Fermilab is committed to increasing sustainability. The Campus Plan takes into
consideration environmental issues and incorporates them into the planning
process.

Regional stewardship

There are many facets to Fermilab’s relationship with its surroundings; physical,
ecological, social, cultural, economic and scientific. A regional view of Campus
planning and development is useful to ensure that this relationship continues to
benefit the laboratory, the surrounding communities and the natural environment.

Managing open land

A large portion of Fermilab’s land is devoted to agriculture, prairie and woods.
Managing this open land is an important consideration when envisioning the
Campus of the future. Given Fermilab’s “green island” character amidst the
developments outside its borders, it is important for the laboratory to continue
to follow a responsible land stewardship and management strategy.

Open land is also an important attribute of Fermilab in terms of its scientific
mission. The large open spaces on the site allow for the construction of the
large machines needed to conduct cutting-edge particle physics research. The

Campus Plan envisions smart growth and development to preserve open space.

By removing outlying facilities and locating new developments at higher density
and on already-developed land, Fermilab can maximize the amount of land it
leaves open.

Surface water management

The land drainage systems at the laboratory depend on topography, interface
with neighboring systems, are difficult to change and require management on
an overall site basis. A surface water management program will provide criteria
to guide long-term development of the site with these systems in mind.

Sustainable design

The concept of sustainability is embedded in the Campus Master Plan, which
supports and builds upon recent initiatives. These initiatives include the
Department of Energy’s Guiding Principles for High Performance Buildings
and the Green Building Guidelines defined by the U.S. Green Building Council’s
LEED™ rating system for both new buildings and renovations.

Effective space utilization

A conservation development strategy shall be applied to ensure the effective
use of space in existing buildings. One application of this strategy will be the
development of new buildings that are multi-divisional and interdisciplinary.
This will save space by minimizing duplication of functions and creating
moveable internal boundaries. Another application of this strategy will be the
renovation of existing office spaces into spaces with inherent flexibility and
adaptability.

Transportation

A coordinated and integrated transportation system can promote health and
reduce emissions. This integrated approach begins with making improvements for
pedestrians and cyclists, and then looking into the creation of a multi-passenger shuttle
system between the two major central region Campuses. The result will be a
reduction in the use of private automobiles on Campus.



WA by g Lie o
“‘ ~ JI _ o ")f,.,c *‘@WJ

SOOn |n U OUI’SG|f W| ﬂ u . Frank Lloyd Wrigh g
S qr'lﬁ !

.
-
’

.




Chapter four begins by describing the essential features of the Campus
Plan. Next, the chapter takes a site-wide view of the Campus and the
interrelated layers that define its physical structure and organization. This
th e C am p U S p | an approach provides a way to describe the site from different perspectives,

recognizing that each physical or functional layer is connected to every
other layer.

Finally, the chapter zooms in on the five Campus regions primarily affected
by the planned future projects. The regions and planned projects are then
presented through narratives and illustrations.




Essential features of the Plan

The Fermilab Campus Master Plan provides a conceptual framework for the
future of the laboratory site. The Plan provides a long-range, holistic vision of the
Campus, one that takes into account safety, accessibility, environment,
character and cost. The Plan also provides guidance on site organization and
design and future buildings and facilities. *

Campus organization and future facilities

Fermilab has established several central Campus zones to facilitate better
organization of the site and to guide future growth. This simple system of zones
was developed taking into account the respective function and character of
each area, as well as the type of research and work done in each area. These
designs will mediate the formality and intimidation of the primary buildings
within each zone while respecting their past (i.e. FCC, Wilson Hall and Industrial
Center Buildings). As zones evolve, a set of design guidelines will govern the
development of each, with respect to that zone’s importance, visibility and use,
ensuring that each zone is inviting, collaborative and pedestrian friendly. *

In the Plan, future buildings intended for use by researchers and staff members
are clustered in the central regions of the Campus, creating a more compact
Campus. Roadways and site corridors are enhanced, enabling the development
of safer bicycle and pedestrian routes.*

The Plan also identifies future experiment installations, such as Mu2e and g-2,

the Long Baseline Neutrino Experiment, and the PIP Il Experiment, and
integrates them into the relevant site zones, including the Muon, Neutrino, and
Superconducting Linac Complex respectively.

Building design guidelines

To govern development or planning for the various identified site zones and a
hierarchy of structures, the Campus Plan includes building design guidelines. *
These guidelines address the building design in light of their place of function in
the hierarchy of building types, as well as their geographical locations.

There are three scales or types of identifiable structures on the Campus:

(1) iconic buildings, which are landmarks such as Wilson Hall and some of the
early experiment buildings; (2) lower, horizontally-organized and non-descript
lab and workspace buildings around Wilson Hall, which are used by scientists;
and (3) utilitarian structures scattered about the site, which primarily support
science experiments (that have few or no people working in them).

Utilitarian structures should be divided into two categories: contributing and
non-contributing structures, assessed on the basis of their value in telling the
story of Fermilab.

Non-contributing structures could be buried or screened by landscaping in
order to minimize their detraction from the natural setting. Contributing buildings
should, through material, color, graphics, etc. tell the story of the science taking
place at the laboratory.

*|ltems and topics that will be addressed and developed more completely as the
Master Plan future year updates evolve.
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Campus experience

Fostering a more collaborative environment and a more engaging and positive
community experience is a priority for the laboratory and is built into
the Campus Master Plan. The laboratory would strategically develop several
locations, which are listed in the Plan, to create outdoor spaces that promote
collaboration and interaction. Each location would be used for multiple
purposes, facilitate a sense of community, enhance the staff and visitor
experience, and extend the viability and vitality of the Campus.

To achieve these goals with each location, the Plan outlines areas for improvement,
including architectural design, mobility, signage and landscape design.*. The
Plan also introduces a Campus circulator to keep all active parts of the Campus
well connected and reduce driving.*

The Plan highlights the importance of ensuring a welcoming presence at all
Campus entry points. Each entry will be redesigned and clearly marked,
providing visitors and neighbors with a sense of arrival. Each will also include
helpful signage, so that visitors know which areas are open to them and how to
get there. More specifically, the laboratory will implement a comprehensive
signage system containing directional and color-coded information that will
communicate the site’s science, nature and wildlife, and promote Fermilab as a
place where nature and science harmonize.

Nearly all visitors to Wilson Hall enter the building through the main entrance.
The Plan prioritizes redesigning the building entrance in a way that is respectful
to the building, but makes it more friendly, welcoming, and usable to the
scientists and staff.*

The Campus Plan also highlights the need for efforts to preserve history,
including evaluation and preservation of select Wilson era structures.*

Designing natural and open spaces

The laboratory’s natural landscape is one of its primary assets, attracting
scientists, staff and visitors. New landscape guidelines and concepts included in
the Campus Plan will guide the continuing development of landscaping and
natural areas to enhance and further organize the site. Landscaping and natural
areas will create clearer distinctions between developed and natural areas.
Where necessary, landscaping will be used to hide or distract from the visual
impacts of utilitarian structures and parking. Future buildings and additions will
need to integrate with the landscape. Obsolete buildings will be removed as a
way to restore the natural surroundings. Paving should be reduced to a
minimum throughout the site, and parking lots should be made of porous
paving that mitigates storm water managed runoff.*

*|tems and topics that will be addressed and developed more completely as the
Master Plan future year updates evolve.
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Campus
regions

- Neutrino Campus

Central Campus

Muon Campus

Tevatron

C Zero
Future Accelerator Complex

Main Injector

D Zero

Core Campus

Railhead
ASTA
SiDet

Support Services

Meson & North Science

- Grid Computing
- Feynman Computing
- Technical Campus
P village
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Campus Plan
regional impacts

Undeveloped regions on
map available for future
science.

- Existing developed regions:
status is maintenance and
operation but without plans

for significant future
developments

- New experiment facility

campus development.

- Regions implicated by

future development plans
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Experiment facilities

Booster, Linac and fixed
target beams (existing)

- Main Injector (existing)

Tevatron (existing, inactive)
- Mu2e and g-2
- Nova
- Superconducting Linac

Complex

B LsNE (Future)

Muon Collider (Future)




Core Campus enlarged
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Central Campus

Technical Campus
Feynman Computing Center
Muon Campus

Neutrino Campus
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Facility reduction

legend

1 The Village

2  Technical Campus
3 SiDet

4 Central Campus




Facility reduction regions

The Village will see the removal of
a total of 41 individual structures
used by the Particle Physics and
Technical Divisions. The structures
cover 136,000 square feet, house a
total of 57 staff and are primarily
clustered at the north end of the
Village. The land will be restored to
nature once removal is complete.
The residential, recreational and
daycare facilities will remain.

The SiDet region will see the removal
of 10 buildings and one portacamp.
The removed structures house 83
people and occupy a total of 75,000
square feet. The land will be restored
to nature once removal is complete.

fermilab campus master plan

The Technical Division will see the
removal of 27 portacamps covering
an area of 38,000 square feet and
housing 96 staff. The area occupied
by the units removed behind the
Industrial Center building will be
used for new high-bay
construction. The area vacated by
27,000 square feet of portacamps
east of Collider Detector Facility will
be the site for the Industrial Facilities
Consolidation project.

The Wilson Hall Footprint Area will
see the removal of five buildings
and 16 Portakamps. The total area
slated for removal covers 185,000
square feet and houses 369 people.
The vacated land will be the site of
the new Integrated Engineering
Research Center.
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Campus landscapes

Landscape initiatives beautify the Campus, help establish the identity of
different areas, and balance development with green space and outdoor
amenities. This section describes the purposes and locations of the Central
Campus landscape initiatives proposed by the Campus Plan. These initiatives
will help shape and define the character of the Fermilab Campus for the
coming generations.

The Campus Plan proposes landscape initiatives for a variety of reasons.
One is to screen utility elements and building services to minimize their
detraction from the natural setting. Another is to provide structure to the open
spaces along the public ways. A third reason is to integrate new developments
with the existing landscape. And a fourth is to add new courtyards and other
pedestrian spaces.

It should be noted that the landscape initiatives are concepts with parameters
and goals; they are not designs. They are a means of articulating the vision
for different areas of the Fermilab Campus within the overall Plan, but each
should be subject to its own Master Plan or landscape design. Due to their
scale and role as shared spaces and infrastructure, these landscaping initiatives
will often be realized in an incremental manner.

The diagram to the right illustrates the proposed locations of the variety of
Campus landscape initiatives along with a brief description of each type.
Visualizations of these concepts can be found on the pages that follow.




Campus landscape initiatives

legend

VIEW: See illustrationsiand 1a
on the following pages for
details of this area.

VIEW: See illustration 2 on the
following pages for details of
this area.

VIEW: See illustrations 3 and
3a on the following pages for
details of this area.

CONCEPT: Eliminate parking
around ponds and replace
gravel with natural vegetation
to pond edges.

CONCEPT: Replace and
expand landscaping in this
region. Provide new landscape
design to maximize the
invitational qualities of the
entrance region for visitors and
staff.

CONCEPT: Remove pond east
of drive and replace with
botanical garden of native
plants. To be used for both
aesthetic and educational

© 00 ppbp

purposes.
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Landscape concept views

The visualization at the right incorporates
a wide array of landscape initiatives shown
in combination and integrated with
signage and transportation initiatives.

1. Atree lined divided boulevard is
developed connecting the east and
west lab entrances.

2. Dedicated bike paths are developed
alongside of the boulevard in both
directions.

3. Signage accentuated by landscape
elements identifying major buildings.

4. Native trees and shrubs screen
unsightly equipment and buildings.




1a Before

1. Native trees and shrubs screen
unsightly equipment and build-
ings.
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2 Before

The visualization at the right incorporates
a combination of integrated initiatives.

1.

Signage accentuated by landscape
elements identifying major buildings.

Native plants are intermixed with
grass areas along the walkways




3 Before '

1. The Oak Savannah is extended to
screen unsightly equipment and
buildings.
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3a Before

The Oak Savannah is extended to
screen unsightly equipment and
buildings. Additionally, native
shrubs are added to the natural
screening mix.




: ¥
“The laboratory’s natural landscape is one of its

primary assets, attracting scientists, staff and visitors.
The proposed landscape initiatives provide much
needed “connective tissue” unifying the buildings, site
elements ‘dnature iInto a cohesive whole.”
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Mobility and wayfinding

How Fermilab’s Campus functions and the experience it provides depends in
large part on how people move about and how well-connected the lab’s various
parts are to one another. Given its location, size, and land-use diversity,
Fermilab must accommodate multiple modes of travel. This section addresses
aspects of the laboratory’s movement systems, focusing on strategies that will
make the Campus more pedestrian and mass-transit friendly.

Pedestrian Network

The Campus Plan proposes to improve pedestrian connections within and
between the Technical Campus, Feynman Computing Center and the Central
Campus. This will aid in solidifying and unifying the character and functionality
of the Central Campus. The Plan also proposes to develop and implement a
program of pedestrian lighting improvements along primary routes within the
Central Campus.

Cycling
The Campus Plan proposes to identify and create signage for primary bike
routes to and through Campus; to require bike racks, indoor bike storage

facilities and changing rooms in major new buildings; and to develop and
implement an effective bike-share program.

Transit

The Campus Plan proposes to work with Pace to study the possibility of a
shuttle system from the Metra West and Southwest lines and to introduce
and formalize a Campus shuttle [stops indicated on mobility diagram].

Parking

Parking should be minimized, screened and/or tucked under buildings to
minimize its visual impact. Paving areas should be reduced to a minimum
throughout the site, and parking lots should be made of porous paving that
mitigates storm-water runoff.

Approaches and arrival

The Campus Plan proposes to improve signage and streetscaping at the Pine
Street Entrance and along Pine Street to the Central Campus and to provide a
clearly marked starting point for visits to the Central Campus. This will include
clearly marked, dedicated visitor parking.

As the laboratory evolves, cars will continue to have a presence in the Central
Campus. However, the number of vehicles traveling to and across Campus
can be reduced by making walking, cycling and transit use easier. The
laboratory can create more car-free zones by building a network of walking
paths in the Central Campus and reducing the amount of surface parking.
Where vehicles are welcome, the needs of pedestrians and transit users
should be a paramount concern to ensure the development of a truly pedestrian
oriented Campus.



Mobility and wayfinding initiatives
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Location of shuttle bus and
bicycle sharing outpost. One
is also proposed for Aspen
East, which is off this map and
to the east.

Location of shuttle bus stop.

Combination structure with
bus stop, bicycle sharing, off
hours gate, and enhanced
visitor information area.

Rework intersection to create

a roundabout. Commission a
new sculpture or locate an
important science object (i.e.

bubble chamber).

Rework existing road to create
divided boulevard between
roundabout and Technical
Campus.

Develop unified lighting
throughout the core Campus
for general and pedestrian
safety.
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Wayfinding

The Campus Plan proposes a simple, unified system of signage, wayfinding,
color and graphics be implemented throughout the Fermilab site. The
illustrations that follow exemplify the proposed system and its purposes and
imagery.

The system is based on a hierarchical approach. The diagrams to the right
illustrate concepts for signage at the major facilities that would make them
apparent to all for visiting and business purposes. The diagrams on the facing
page also illustrate a variety of signage for various purposes.
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Colors and graphics

Fermilabs core color is NAL Blue, developed for Fermilab in the 1970’s by the
Rustoleum Paint Company. The laboratory’s original color palate was
developed using a selection of off the shelf paint colors used for tractors and
farm equipment. The palate references the farms that previously occupied the
land, and their replacement by the machines of science. The current palate
reflects this heritage, maintaining several original core colors while providing a
range of tints and shades that reflect modern design needs and sensibilities.

The color palate is one of the most important recognition factors of the Fermilab
brand. Use of color outside of the palate is strongly discouraged in print and in
graphic applications that are intended to carry the Fermilab brand, messages
and mission. Shown at the right are seven signature colors with the
corresponding tints and shades displayed surrounding them.



. . > .
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Massey Ferguson Marlin Blue Prairie Gold

Red
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Campus development regions

Planned future projects are located within five of the 17 Campus regions. The
five regions and their respective projects are listed below. The pages that
follow present each Campus and its planned projects through narrative and
illustrations.

The Central Campus will include the construction of the Center for
Integrated Engineering Research (with the Collision Hall), the courtyard,
Wilson Hall 2.0 and the Scientific Hostel. A reimagined site configuration will
blend the new project with the existing buildings on the site, resulting in a
unified Central Campus.

The Technical Campus will consist of the construction of the Central
Fabrication Facility (CFF), the Industrial Center Building Gateway, the
Industrial Center Building addition, and the CDF Refurbishment. A reimagined
site configuration will blend the new project with the existing buildings on the
site, resulting in a unified Technical Campus

The Muon Campus will include new Intensity Frontier experimental facilities:
two new surface buildings housing the Mu2e and g-2 experiments, and a berm
over the reconfigured Antiproton Source, residing with the existing antiproton
buildings. Included in the project plan are the necessary roadway and site
reconfigurations and multi-modal access ways from the Central Campus.

The Neutrino Campus is a newly defined Campus region. It will include the
existing neutrino experiments in the region and the new proposed Long
Baseline Neutrino Facility (LBNF). LBNF will require the construction of six or
seven surface buildings and a large berm. The scope of the Campus
development would include additional roadways and access from the Central
Campus and site configurations to accommodate the new facilities.

The Superconducting Linac Complex is a set of improvements to the existing
accelerator complex that will provide high power proton beams in support of the
Fermilab particle physics research program. This complex will be constructed in
phases ultimately leading to the construction of a new 800 MeV superconducting
linear accelerator injecting into the existing Booster/Recycler/Main Injector
complex. Upon the completion of PIP-II the existing 400 MeV linear accelerator
will be retired from service.

The first phase of this complex is construction of the PIP Il experiment which will
provide more than 1 MW of proton beam power onto the LBNE neutrino
production target. The secondary goal is to provide a platform for long term
development of the Fermilab complex to support higher beam power to LBNE
and to support a broader research program based on high power proton
beams.

The development plan presents a “vision
of how to centralize, consolidate and
modernize the lab so that we are ready to
be the centerpiece of a global program in
accelerator based neutrino science.”

Tim Meyer, Fermilab COO
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Central Campus today

The Central Campus is the focal point of the
Fermilab Campus and is the most densely
populated and active of the regions. Existing
facilities are Wilson Hall, Ramsey Auditorium, the
“Footprint Area,” the Lederman Science Education
Center and noted sculptures designed by Robert
Wilson.

Wilson Hall is the most prominent building at
Fermilab. It provides laboratories and offices for
researchers, staff and visiting scientists. It
also contains administrative offices, the Office of
Communication, a cafeteria, a library and a wide
variety of conference and meeting rooms.

Ramsey Auditorium seats approximately 800 in a
steeply sloping configuration. The auditorium was
specifically designed for meetings of the physicists
and staff and for the exchange of scientific information.
The facility also presents a regular, popular program
of musical and cultural events.

The Leon M. Lederman Science Education
Center is the focal point for Fermilab educational
outreach to the surrounding communities. It
houses the K-12 Teacher Resource Center and
hands-on exhibits designed for middle school
field trips, and it is available to the general public.
The building also houses a gift shop.

The "Footprint Area” refers to the complex of
one-story buildings south of Wilson Hall. This
complex houses the Main Control Room, various
shops, technical spaces and offices. The Campus
Plan calls for the demolition of these inadequate
founding-era structures and for redevelopment on
the sites.

Sculpture: Two large pieces of sculpture
designed by Robert Wilson are located in the
Central Campus. One is the Mobius strip (shown),
which is mounted in the midst of a circular pool atop
Ramsey Auditorium. The other is the Hyperbolic
Obelisk, which stands at the foot of the reflecting
pond in front of Wilson Hall.
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Central Campus today
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Central Campus 2033

legend
1 Wilson Hall 2.0

; 2  The Center for Integrated
Engineering Research (includes
Collision hall)

Future Development
The Courtyard

Scientific Hostel
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Central Utility Building (CUB)
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Central Campus future projects

Future developments in the Central Campus will significantly improve the
region. They will result in the creation of a vibrant and interconnected Central
Campus anchored by Wilson Hall.

The reimagined Campus will consist of :
1) The Center for Integrated Engineering Research (IER)
2) The Collision Hall connecting the IER to Wilson Hall

3) An outdoor Courtyard unifying the elements and providing useable outdoor
spaces.

4) Imagined long range developments to the south of Wilson Hall
accommodating future consolidation projects.

These developments combine to result in a reinvigorated Central Campus
region in a unified Campus setting. The resulting Campus will provide a clear
entrance, bringing people together. Additionally, the Central Campus will
provide reimagined vehicular and pedestrian amenities designed to improve
and enhance the total Central Campus experience.

An additional proposed element of the central Campus region is the Scientific
Hostel (5), located near the Lederman Science Education Center.
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The Center for Integrated
Engineering Research (IER) is the
anchor component to the Central
Campus developments. It will
promote interdisciplinary
collaboration and greater efficiency
in designing, developing, building,
commissioning, and operating
particle physics accelerator and
detector facilities and equipment.

The Collision Hall is another core
component of the revitalized Central
Campus. It will provide interior
connections between Wilson Hall
and the developments to the west. It
will be a hub of activity and energy
where staff and visitors “collide” and
come together. The building will
serve as a main entrance to the
complex for staff and visitors, while
also providing much needed space
for conferencing, collaboration and
interaction.

The Courtyard is envisioned as
part of the longer range
development of the central
Campus. It will be a vibrant
outdoor gathering space linking
possible future development
sites. Its prime location, on
land currently occupied by
parking, will place it at the center
of these developments.
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The Center for Integrated Engineering Research

The purpose of the Center for Integrated Engineering Research (IER) Building is
to establish a new facility that promotes interdisciplinary collaboration and
greater efficiency in designing, developing, building, commissioning, and
operating particle physics accelerator and detector facilities
and equipment. As America’s particle physics and accelerator laboratory,
Fermilab is the DOE Office of Science national laboratory for particle physics
research. By replacing outdated laboratory space and obsolete facilities, the
IER will revitalize and streamline research in particle physics for the benefit of
the particle physics community and the DOE Office of Science. The IER will
consolidate engineering and technical teams in a collaborative environment that
brings together engineering disciplines from Fermilab’s Accelerator Division,
Particle Physics Division, and Scientific Computing Division. This will facilitate
interdisciplinary collaboration by building on existing laboratory capabilities and
expertise, currently dispersed across the Fermilab site. The IER will serve the
needs of the DOE Office of Science without duplicating capabilities at other
national laboratories and is necessary to implement the recommendations of
the Particle Physics Projects Prioritization Panel (P5).

The IER will establish a unique capability not only for intellectual collaboration
but also for design and execution of the experiments required to explore
neutrino-nucleus scattering, high power target research and development and
other activities, which are key precursors to a long baseline neutrino program
hosted at Fermilab. The name “Integrated Engineering Research” expresses
three aspects of integration that guide the development of the IER. The first of
these is to integrate engineering disciplines that are involved in the
development of accelerator and detector technology. Engineers and
technicians from the Fermilab Accelerator Division (AD) will be collocated in an

engineering building together with engineers and technicians from the Particle
Physics Division (PPD) and Scientific Computing Division (SCD). The
engineering building will provide office space and shared lab space for
personnel from these divisions thereby addressing inefficiencies caused by
having people dispersed across the Fermilab site.

The IER addresses a second aspect of integration that brings together engineers
and scientists that contribute to and benefit from the development of accelerator
and detector technology. In this regard the IER functions as a user facility that
promotes better integration of engineering and science activities devoted to
accelerator and detector technology. This is accomplished by locating
the engineering building in close proximity to Wilson Hall, which serves
as the centralized location for the scientific user community at the Laboratory
to create the “eat-sleep-work to drive discovery” atmosphere.

A third type of integration addresses the lifecycle of accelerator and detector
technology development from conceptual design to operations. This is
accomplished by including the needs of engineers, scientists, and technicians
involved in the design and construction of accelerator and detector technology
together with the needs of the personnel involved in accelerator and detector
support and operations. Specifically, the proximity of the expertise concentrated
by construction of the IER near the operating accelerator complex can enable
system design, development, and component testing needs and requirements
for the critical PIP-1I accelerator project upgrades, another of the highest
priorities of the P5 report, to be most effectively met.
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The illustration above shows the proposed Center for Integrated Engineering Research, in the context of a
long term vision that includes future possible development sites. The prime location for these possible
developments is currently occupied by obsolete facilities, surface parking and roadways. The unification of
groups and functionality into the Central Campus will foster the desired synergy and collaboration both
within and across the disciplines located there. The project, augmenting the planned IER will create
additional modern, open buildings; continuing to place Fermilab on par with leading research institutions
around the world.
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The Collision Hall

Among the guiding principles for the Campus Plan are “enhancing the Campus experience” and
“reinforcing community.” The Collision Hall is a key element in the response to those goals and will
become the vital core of the Campus. It will connect Wilson Hall with the new IER building to the west. It will
contain formal and informal collaboration spaces and a variety of informal work settings. As a place for

meeting and inspiration, the Collision Hall provides daylight and unobstructed views to Swan Lake and the
woods to the north.



Cutaway view looking down from the northwest at Wilson Hall, the Collision Hall,
and the Center for Integrated Engineering Research. All buildings are removed
from the second floor up to show the relationships of the interior spaces. The
Wilson Hall atrium and cafeteria are on the left. Meeting space will be located on
the main floor of the Collision Hall. The floor below will have an inviting entrance,
a display area, and a conference center for 300 people.
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Long Term Plan

The Long term vision imagines a pedestrian-only space occupying an
area currently used for parking and vehicular transit. Recalling a university
“quad,” this space provides a pleasant, walkable, pedestrian-friendly
zone connecting the imagined surrounding buildings, enhancing the
daily experience of the laboratory staff and improving views from the
adjacent buildings. The view shown is from the southeast looking
towards Wilson Hall. The imagined new buildings replace the current

footprint buildings.

I



The Quad will contain a mix of hardscape and landscape areas to
accommodate a spectrum of activities. Seating, tables and other
amenities will be integrally designed to create a human-scaled, inviting
place in which to meet, eat, think or work. Additionally, it will be
spacious enough to accommodate large outdoor lab-wide events and
gatherings.
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, , “There’s a temptation in our
networked age to think that ideas
can be developed by email and
iChat. That’s crazy. Creativity
comes from spontaneous meetings,
from random discussions. You run
into someone, you ask what they’re
doing, you say ‘Wow,” and soon
you’re cooking up all sorts of
ideas...Interaction equals
Innovation” stve yobs
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Wilson Hall 2.0

Workplace design is more important than ever before. A fundamental shift
has occurred in the ways we work. Younger generations and recent graduates
expect multiple possible types of workspaces, including ones that are more
casual and open than the office or the cubicle.

Wilson Hall 2.0 reimagines the iconic hub of Fermilab. The project will
reconfigure workspaces in Wilson Hall into modern, flexible and adaptable
spaces to meet the needs of current and future generations of researchers
and staff. The following range of workplace issues will be addressed:

Optimizing space allocation

Fermilab needs its space to work harder and smarter than ever before.
Optimizing the use of space creates greater value by supporting people in
new and innovative ways.

Enhancing collaboration

Collaboration is the way innovation is achieved. The workplace should enhance
collaborative work whether it’s face-to-face or distributed. The tools and spaces
people require are very different from the tools and spaces they required in
the past. A major focus of Wilson Hall 2.0 will be increasing the amount and
variety of shared spaces for collaboration.

Attracting, developing and engaging

Hiring the right motivated workers is critical to success and innovation.
Well-designed space can help attract the right talent and help workers develop
the skills needed to work in an interconnected world.

Building identity and culture

You can’t live your identity without living in your identity. It’s about fostering
the type of culture that fits Fermilab in an authentic way. The space can match
the laboratory’s values and be carried through the entire workplace to shape
the behavior of employees.

Promoting wellbeing at work

Physical wellbeing has an impact on cognitive and emotional well-being. To
have the brain fully firing, the body needs to be supported and comfortable.

The possibilities

The following pages provide examples of possible work group configurations
ranging from very open to all-private offices. There are four examples of
enlarged modules drawn out from the zone map on the right. Following that,
two complete floor plan configurations are illustrated. Each has a different
layout and different densities on the east and west sides, a total of four
possible densities. These plans provide a minimum of 60 workspaces, which
will result in the desired increase in the occupant capacity of Wilson Hall.



Typical floor zone diagram
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The floor plan above is a typical plan of one of the upper floors of
Wilson Hall (floors 8 through 15). The reimagined configurations for
this building are based on the zoned concepit illustrated above. The
grid shown is a 2-foot-by-2-foot square and provides an organizing
system for the modular “kit of parts” system of full-height and lower
height partitions and furnishings.
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Wilson Hall 2.0 module examples
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Creating “palates of place,” this layout module combines private offices This module illustrates an approach leaning toward maximum capacity.
with open workspaces and open team “huddle” spaces. The huddle on the It could accommodate staff that may be telecommuters or transient
left illustrates how a wall mounted video screen could be utilized for shared consultants or university collaborators. Note that in all of the layouts, the
viewing. high elements are positioned perpendicular to views and daylight sources

for maximization of those assets. Walls parallel to the daylight and views
are translucent.
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Similar to module 2 but tending towards more privacy, this module could
facilitate a complete workgroup. Balancing private offices, open offices, and a
closable collaboration room, it would facilitate a group of 9 staff.

This module responds to the needs of some groups for private “heads down”
workspaces for staff. Note that the corridor arrangement allows for all
entrances to be away from main traffic aisles. In all of the layout examples
shown, the traffic path is defined along the outside and atrium windows. This
allows all to enjoy the views on both sides as they travel about. This approach
also eliminates the current visual clutter resulting from offices adjoining the
atrium window walls.
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Wilson Hall layout example 1
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The floor plan above is a typical plan of one of the upper floors of Wilson Hall
(floors 8 through 15), based on the zoning concept illustrated on the page 73. The
various configurations shown here provide variety within the grid system, as well
as variable density and usage of private offices.




Wilson Hall layout example 2

The grid system and the modularity of the wall and furniture systems provide
almost limitless possibilities for easily changeable and adaptable space layouts
and combinations.
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We shape

our buildings,
thereafter they
shape us”

Winston Churchill
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Scientific Hostel

The Scientific Hostel is a 60-room hostel to house
visiting collaborators. It will also contain small
meeting rooms and lounge space. This project
augments the 200-plus housing units currently
available in the Village.

legend
1 Lederman Science Education Center

2. Scientific Hostel

The hostel’s location within the Central Campus is
an ideal setting for convenient collaboration and
integration into the Fermilab life. It is a short walk
through the nearby woods to reach Wilson Hall
and the new developments at the Center Campus.
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The Technical Campus today

The lllinois Accelerator Research Center (IARC): This recently completed
building is a state-of-the-art facility for research, development, and
industrialization of particle accelerator technology. Its focus is on developing
partnerships with private industry for the commercial and industrial application
of accelerator technology.

The former Collider Detector Facility (CDF) (orange building on left side of
photo) is connected to the new IARC facility and is currently under refurbishment
to become an integral part of the IARC program. The building was built for the
assembly and operation of the CDF detector. As of this writing, the
exceptionally high assembly area is being used for fabrication of the NOVA
Near Detector modules. Both the industrial and office space will become part of

the IARC facility.

The Technical Center consists of a complex of 5 major structures along with a
number of ancillary buildings and structures. The photo (far left) depicts the
Industrial Center Building. This precast concrete structure contains the
premier high-bay assembly area on the Fermilab site. It has been used for the
construction of magnets for the P-Bar Source, Main Injector and LHC; for the
construction of the CDF end plug; and now for the construction of superconducting
radio-frequency cryomodules. The building also houses Division leadership
and administration. The photo to the immediate left is one of the four similar
industrial buildings known as IB-1, IB-2, IB-3, and IB-4. These four are early
era facilities, all featuring both a high bay and equipment for assembly,
processing and testing of magnets, SRF cavities, and other components. All
four also have offices for a variety of staff.
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The Technical Campus today
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Portakamps

Industrial Building 3 (IB-3)
Industrial Center Building (ICB)
Industrial Building 1 (IB-1)
Industrial Building 4 (IB-4)
Central Helium Liquefier (CHL)
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CDF Portakamp Complex
Building 327
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Industrial Building 2 (IB-2)

Former portacamp location
Industrial Building 3 (IB-3)
Industrial Center Building (ICB)
Industrial Building 1 (IB-1)
Industrial Building 4 (IB-4)

Central Helium Liquefier (CHL)
IARC / OTE

CDF

Former location of CDF trailers
Building 327

Industrial Center Building Addition
Industrial Center Building Gateway
Reworked Courtyard

Central Fabrication Facility (CFF)
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Technical Campus future projects

legend
1

2
3
4
5
6

Industrial Building 2 (existing)
Portakamps (removed)

Industrial Building 3 (existing)

Industrial Center Building (ICB) (existing)
Industrial Building 1 (existing)

Industrial Building 4 (existing)

10
11
12

Central Helium Liquefier (CHL) (existing)
IARC (recent existing)

CDF (existing)

CDF Portakamp Complex (removed)
Building 327 (not shown)

Industrial Center Building Addition

13 Industrial Center Building Gateway
14 Reworked Courtyard
15 Central Fabrication Facility (CFF)



Industrial Center Building
Addition: A new high-bay building,
attached to the north side of ICB, will
provide a flexible assembly space
comparable to the existing space in ICB.
This will allow simultaneous construction
of more than one type of large
component for accelerator and
detector projects under development. The
trailers currently scattered in the north
parking lot will be removed, and the
occupants transferred to ICB and the
new Administrative Center.

Central Fabrication Facility
(CFF): This new facility will replace
the current remote, obsolete
machining facilities in the Village with
a modern, climate-controlled shop
integrated into the Technical
Campus. The residents of the
Technical Campus, as well as the
Central Campus, will benefit in many
ways from the closer location.

fermilab campus master plan

Industrial Center Building
Gateway: This new Administrative
Center is intimately connected to
ICB. It provides transparency for
visitors and a more functional
organization of offices for
management, engineers and
scientists. The entrance will clearly
lead to key destinations within the
buildings. The additional floor space
will offset the space lost to the
demolition of the Industrial Area
trailers and a small expansion of staff.

CDF Refurbishment: This project
will upgrade portions of the CDF
building to incorporate the life safety
upgrades, modernization of systems
and building infrastructure for the
continued use of the CDF building
for IARC. It includes improvements
to the overhead crane, provides
security upgrades, and upgrades to
the support bay necessary to provide
modernized space to be used for
office, technical and meeting spaces.
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Central Fabrication Facility

The Central Fabrication Facility (CFF) project will be located on the site east of
CDF that is currently occupied by 26,000 square feet of portacamps. This

building will bring together workspaces currently housed in obsolete Village
facilities.



Industrial Center Building Gateway

Technical Campus Key Plan

View from the Technical Campus courtyard looking northwest toward IB-1. This
view shows the proposed Industrial Center Gateway (ICG) Administration Center
building directly in front of and attached to the existing Industrial Center Building.
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The Muon Campus

The new Muon Campus at Fermilab will consist of the reconfigured Antiproton
Source, which will provide high-intensity muon beams to experiments, and two
new buildings: MC-1 (shown below nearing completion), which will host the Muon
g-2 experiment, and MC-2, which will host the Mu2e experiment. The new buildings
will be located south of Wilson Hall, between the Booster accelerator and the
former Antiproton Source. The campus development will include a berm from the
reconfigured Antiproton Source beamline enclosure along with relocated roadways
and more earth berming. The site also includes the existing antiproton buildings,
AP-10, AP-30, and AP-50.

E
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The Neutrino Campus

The Neutrino Campus is a newly defined campus region that will incorporate existing
experiments and the proposed LBNE experiment into a unified neutrino focus
region. The existing experiments are:

The Main Injector Neutrino Oscillation Search (MINOS) experiment is a long-baseline
neutrino experiment designed to observe the phenomena of neutrino oscillations.
The Booster Neutrino Experiment (BooNE) is designed to verify definitively the results
of the Los Alamos Liquid Scintillator Neutrino Detector experiment.

The MiniBooNE experiment explores physics topics from the fundamental
understanding of neutrino interaction probabilities to more exotic matters, such as
neutrinos from supernovae and the neutrino magnetic moment.

The MicroBooNE experiment will use a 70-ton liquid argon time-projection chamber
(LArTPC) to examine neutrino beams at Fermilab.

The MINERVA experiment is a neutrino-scattering experiment that uses the NuMI
beamline at Fermilab to search for low-energy neutrino interactions.

The NuMI Off-axis Electron Neutrino Appearance experiment (NOvVA) will search for

evidence of muon-to-electron neutrino oscillation and will study the properties of the LBNE near Kirk Road
elusive particles.

The Long Baseline Neutrino Experiment (LBNE) is a proposed world-class
program in neutrino physics that would measure fundamental physical
parameters to high precision and explore physics beyond the Standard Model.
The measurements LBNE would make would greatly increase our understanding
of neutrinos and their role in the universe, thereby better elucidating the nature
of matter and anti-matter. LBNE would require the construction of six or seven
surface buildings and a large berm. The scope of the Campus development
would include additional roadways and access from the Central Campus and site
configurations to accommodate the new facilities.
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LBNE 20 (Target Complex)
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The Superconducting Linac Complex

The Superconducting Linac Complex (SCLC) is a set of
improvements to the existing accelerator complex that will
provide high power proton beams in support of the
Fermilab particle physics research program. The SCLC
comprises the construction of a new 800 MeV
superconducting linear accelerator injecting into the
existing Booster/Recycler/Main Injector complex. Upon the
completion of PIP-Il the existing 400 MeV linear accelerator
will be retired from service.

The immediate goal of SCLC is to provide more than 1 MW
of proton beam power onto the LBNE neutrino production
target (the PIP-Il Experiment facility) The secondary goal is
to provide a platform for long term development of the
Fermilab complex to support higher beam power to LBNE
and to support a broader research program based on high
power proton beams.



legend

1 Center Service Building (PIP-II)
2 3-8 GeV Pulsed Linac

3 1-3GeV CW Linac

4 0-1 GeV CW Linac (PIP-II)

5  Cryo Building

Superconducting Linac
Complex Key Plan
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Implementation &
outcome

The Campus Plan provides a holistic and integrated framework for future
development of the major regions of the Fermilab Campus. The Plan also
proposes, at a conceptual design level, major projects that will meet the
foreseeable development needs of the laboratory over the next 20 years.

This chapter provides a summary of the projects and initiatives proposed by
the Campus Plan. The planned future projects are presented in three phases
that describe one possible implementation strategy over the 20-year planning
horizon, although others could be imagined.

The chapter then briefly describes the Plan outcome in narrative and in graphs.

The chapter concludes by proposing the next steps in the ongoing Campus
planning process, beyond this 2014 Fermilab Campus Master Plan.



Implementation scenario

The Fermilab Campus Master Plan is a 20-year plan, imagined in three
generalized time horizons.

Near Term (next 5-8 years) Project Est. Area Near Mid
e Construction of the beam line extension, and the g-2 and Mu2e buildings. Central Campus
e Construction of the Center for Integrated Engineering Research IER 55,000 SF

e Construction of the Collision Hall Collision Hall 30.000 SF

e Removal of 34 buildings and 13 portacamps totaling 160,000 SF.

Wilson Hall 2.0
e Construction of the Scientific Hostel

e First installments of Wilson Hall 2.0 Scientific Hostel

Mid Term ( next 8-14 years) Technical Campus 35,000 SF

e Construction of the Technical Campus projects: Central Fabrication
Facility, Industrial Center Addition, Industrial Center Building Gateway,

|
|
I
|

|
Central Fabrication Facility 36,000 SF ]
and the CDF Refurbishment. Ind. Ctr. Addition (High Bay) 20,000 SF [ ]
|
|
|
|

e Removal of 17 buildings and 27 portacamps totaling 93,000 SF. Ind. Ctr. Bld. Gateway

e Construction of the Long Baseline Neutrino Facility

Muon Campus NA
e Construction of PIP- Il Experiment constituting the first phase of the

Superconducting Linac Complex. Neutrino Campus NA

Superconducting Linac Complex

SF = square feet
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Plan outcome

As the Campus Plan implementation proceeds, the outcomes will benefit the
Fermilab Community in many ways. Fermilab will continue its’ role as a 21st
century laboratory for 21st century science. Some highlights are:

Modern facilities: Eliminating and replacing obsolete facilities will allow the
modernization needed to support Fermilabs’ ambitious and exciting scientific
program.

Workplace transformation: The transformed workplace will provide improved
morale and productivity.

Inspiring community: Consolidating new facilities in the Central Campus will
result in a compact campus with improved sense of community.

Attract and retain: Fermilab will be well equipped to attract and retain
researchers and to fulfill its vision and mission over the next generation of
scientific research.

Improved user and visitor experience: Improvements to the Campus will
ultimately contribute to a better visitor experience; a campus with its own
memorable “sense of place.”

Attract Investment: Improvements will help illustrate and unleash the potential
for the laboratory, resulting in increasing investment, both private and public.

Greater efficiency and sustainability:

e New buildings will incorporate state of the art sustainable design and
technology practices.

e Consolidation and Centralization will result in a compact campus, reducing
the overall development footprint, and maximize space efficiency.

e The compact campus will result in a more pedestrian and cyclist friendly
place with less reliance on vehicular transportation.

Workspaces affected

The following chart illustrates the numbers of staff workspaces impacted by
Campus Plan future projects. The outcome will be large percentages of staff
working in places of improved quality, effectiveness and efficiency. The
segment indicated as unchanged reports that their spaces are adequate and
appropriate for the foreseeable future.

22% unchanged

47% renovated

12% improved

18% new
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Next steps

The next steps and further study

As the second edition of the Fermilab Campus Master Plan, this document continues to focus on
big picture, site-wide issues, development zones, and planned future projects. However, the
Campus Plan is a “living document” to be updated on an annual basis. In that spirit, this edition
offers the following as possible agendas and planning exercises for future iterations.

The 2014 and beyond Fermilab Campus Master Plan Agenda suggestions:
e Continuously improve and refine the future planned projects.

e Study the implications of all projects on the site utility systems to ensure their capacities to
support the 20 year vision.

e Develop the long term approach to the D Zero site to determine the best utilization for this region.
e Develop the long term strategy for the Meson Area and the general north science area vicinity.
e Develop a long term strategy and disposition of the Tevatron and its related structures.

e Validate workplace and workstyle assumptions via workshops and surveys with staff.

e Study and develop parking scenarios with regard to the central campus.

¢ Work with education and communication offices to develop visitor experience strategies and
their relationship with the planned future facilities.

e Recognize that space is a strategic asset, and stewardship of this asset is an important
endeavor. In that spirit, a space utilization team could be developed. This team could consist
of representatives from various divisions and sections. Their charge would be to
collaboratively make space allocation evaluations and recommendations. This could help
usher Fermilab from the “my space” to an “our space” model.
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