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Chapter 1. Introduction

1.1 Overview

This chapter discusses the use of Environmental Resource Documents (ERDs) by the
National Aeronautics and Space Administration (NASA), and NASA Ames Research Center
(ARC) specifically, to address environmental effects associated with current facility
operations. It also provides a geographic and historical overview of ARC and the
surrounding region. The information presented in this chapter was drawn from the
November 2009 NASA ARC ERD (NASA 2009) and the NASA Ames Development Plan
(NADP) Final Programmatic Environmental Impact Statement (EIS) (Design, Community &
Environment 2002).

1.2 Regulatory Background

ERDs are specific to NASA and are not required by the National Environmental Policy Act
(NEPA) or by Council on Environmental Quality (CEQ) regulations. NASA regulations (Title
14 of the Code of Federal Regulations [CFR], Section 1216.319, and NASA Procedural
Requirements [NPR] 8580.1A) require each NASA Center or Component Facility to prepare
an ERD to serve as a succinct baseline description of all environmental aspects of the
operations of that facility at the time of the ERD’s preparation. In essence, an ERD forms a
baseline environment description against which the effects of subsequent proposed actions
may be judged to determine significance. Each installation’s ERD is to be updated every five
years and as Center conditions change, in accordance with the procedures outlined in NPR
8580.1A.

The purposes of this ERD are to:
e Describe the existing environmental setting at ARC

¢ Document the effects of the facility and its current operation on the physical,
biological, and social environment

¢ Document a baseline of conditions against which new and proposed actions can be
compared and assessed as part of the decision-making process

e Facilitate the preparation of future EISs and environmental assessments (EAs) that
are required by NEPA for proposed major federal actions

This ERD is a revision of the 2009 ERD, which expanded upon the preceding 2003
document and also incorporated information from the 2002 NADP EIS. The EIS is discussed
in more detail in Chapter 4, “Land Use.”

1.3  Regional Setting

ARC is located in northern Santa Clara County, at the south end of San Francisco Bay
(Figure 1-1). The City of San Francisco is 65 kilometers (40 miles) to the northwest, and the
City of San Jose is 16 kilometers (10 miles) to the southeast (Figure 1-2). The Cities of
Mountain View and Sunnyvale are adjacent to the ARC site, Mountain View to the west and
Sunnyvale to the east. The U.S. Fish and Wildlife Service (USFWS) administers salt ponds
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and marshes located to the north as part of the Don Edwards San Francisco Bay National
Wildlife Refuge; the ponds were previously owned by Cargill Salt Company and used for
salt production. These ponds and marshes border San Francisco Bay.

©oncord

16 24
sources: United States Geological Survey (USGS), National Aeronautics and Space
Administration (NASA), Esri Inc., ESRI, Tele Atlas North America

Figure 1-1. Regional Context Map
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Figure 1-2. Local Context Map
(Source: NASA 2009)

The Bay Area region has one of the most highly educated populations in the country,
featuring such institutions as Stanford University, the University of California at Berkeley,
University of San Francisco, San Francisco State University, Santa Clara University, San Jose
State University, and numerous other colleges, universities, and training institutions.

ARC is in the portion of the San Francisco Bay Area known as Silicon Valley because of its
long history as a center of high-technology research, development, and manufacturing.
Silicon Valley comprises the roughly triangular area that extends from Mountain View,
south to San Jose, and east to Milpitas and southern Fremont. Largely agricultural in the
years prior to World War II, this area emerged as a world leader in high technology in the
years after the war, experiencing rapid urbanization, and economic growth as a result.
Following the recent economic downturn that began in 2008, the area is now recovering.
Despite a shift toward global distribution of high-technology manufacturing, Silicon Valley
is expected to remain an important center of technology research and production in the
foreseeable future, with computing, consumer electronics applications, defense electronics
and avionics, nanotechnology, and biotechnology representing key profit sectors.

1.4  History of NASA Ames Research Center

1.4.1 NASA Ames Research Center

Congress initially established the ARC on August 9, 1939, as the Ames Aeronautical
Laboratory, an element of the National Advisory Committee for Aeronautics (NACA). The
Ames Aeronautical Laboratory’s initial purpose was to conduct research and develop
technology for use by military aircraft manufacturers. Upon the creation of NASA in 1958,
NACA and all its laboratories were merged into this new agency. The Ames Aeronautical
Laboratory was renamed Ames Research Center and was designated as a NASA field center.
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ARC’s extensive experience in fluid mechanics and aerodynamics became an integral part
in supporting NASA’s missions (see Chapter 2, Existing Facilities, Operations, and Their
Impacts, for information about ARC’s missions). Today ARC continues in this role, and its
responsibilities have expanded into the fields of aeronautics, reentry physics, space science,
space research, technology development, astrobiology, life sciences, human factors (as
applied to both aeronautical and space issues), earth sciences, and information systems
(computer technology). Many current programs at ARC are directed toward research and
development (R&D) of nanomaterials, biotechnology, and information technology in
support of NASA’s exploration mission. This research also benefits society by addressing
problems ranging from human disease and environmental pollution to agricultural pests
and global climate change.

1.4.2 Naval Air Station Moffett Field

In 1930, in one of the first cooperative regional economic development campaigns, Santa
Clara, San Mateo, San Francisco, and Alameda Counties set up a joint program to find a site
for a new Navy base, purchase it, and donate it to the Navy. The counties eventually
purchased approximately 400 hectares (1,000 acres) at a cost of almost $500,000 and
offered it to the Navy for $1. The counties’ goal was to establish a west coast Naval Air
Station (NAS). On December 12, 1930, this goal was realized when President Herbert
Hoover signed the bill allowing the Navy to accept the site and appropriating $5 million for
construction. The base officially opened in 1933. On April 12, 1933, the base was
commissioned as NAS Sunnyvale. In 1942, the station was named “Moffett Field” in honor
of Rear Admiral William A. Moffett.

During its history, the station has served as a home base for dirigibles, the west coast
headquarters for coastal patrol blimps, the west coast’s largest Naval air transport base, the
home base for the Navy’s Pacific fighter planes, and the Pacific headquarters for all P-3
anti-submarine efforts, including training, administration, and operations.

1.4.3 Moffett Federal Airfield

In October 1991, Congress and President Bush accepted the recommendations of the Base
Closure and Realignment Commission (BRAC) to disestablish NAS Moffett Field. Because
the availability of the airfield has become essential to ARC’s mission, the BRAC
recommended that the site remain a federal property and that the Department of Defense
(DOD) negotiate a transfer of responsibility for the airfield to NASA. This suggestion was
well received by the neighboring communities.

Moffett Field was closed as a military base on July 1, 1994, and the property was
transferred to ARC. It included 578 hectares (1427 acres) of land, three aircraft hangars,
and over 325,150 square meters (3.5 million square feet) of buildings and other facilities. It
did not include the family housing areas and several related facilities located near Onizuka
Air Station, which were retained by the DOD for administration.

The area formerly known as NAS Moffett Field was known for a time as Moffett Federal
Airfield (MFA). The former NAS Moffett Field now includes the two planning areas known
as the NASA Research Park (NRP) and the Eastside/Airfield as well as the current and
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former military housing areas at Wescoat Village, Orion Park, and Shenandoah Park that
transferred directly to the Air Force and then to the Army. NAS Moffett Field also included
Crows Landing, an auxiliary landing strip in Stanislaus County, that Congress has directed
NASA to transfer to the County once Navy cleanup is completed. Further, NAS Moffett Field
also included several holes in the City of Sunnyvale Golf Course, located to the south across
U.S. Highway 101. This land provides a clear zone for the airfield. The term "Moffett Field"
continues to apply to the postal zone encompassed by the zip code 94035.

1.5 Existing Conditions

Consistent with the planning concepts presented in the NADP (discussed in Chapter 4, Land
Use), ARC is divided herein into four major planning areas: the 86-hectare (213-acre) NRP,
the 95-hectare (234-acre) ARC campus, the 385-hectare (952-acre) Eastside/Airfield, and
the 38-hectare (95-acre) Bay View area. The remaining 144 hectares (357 acres) of NASA-
administered land consists of wetland areas along the northern boundary of ARC. Figure 1-
3 shows the location of these planning areas within ARC.
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Figure 1-3. Planning Areas

(Source: NASA 2009)

1.5.1 NASA Research Park

The NRP is an 86-hectare (213-acre) roughly triangular site located between the airfield,
Highway 101, and the original ARC campus (Figure 1-3). This area includes most of the
Shenandoah Plaza National Historic District, except for the Wescoat Village military
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housing area and Hangars 2 and 3. Current uses in the NRP area include office space,
educational facilities, retail and business services, airfield operations, vehicle maintenance,
research facilities, and storage. Some of these facilities are used by the Army Reserve, DOD
Commissary and Exchange, Air Force, and California Air National Guard (CANG), as well as
numerous Space Act Partners engaged in R&D-related activities. The 140 existing buildings
within the NRP area contain approximately 150,000 square meters (1.6 million square feet
of space).

1.5.2 Eastside-Airfield

The airfield and the lands to the east of it occupy 385 hectares (952 acres). Current uses of
this area include the airfield operations, fueling, and munitions storage facilities of the
CANG; a golf course; and Hangars 2 and 3.

1.5.3  Bay View

The Bay View area is a 38-hectare (95-acre) site immediately north of the original ARC
campus. Most of the land in the eastern portion of the planning area is comprised of
undeveloped upland grassland supporting a few research facilities such as the Outdoor
Aerodynamic Research Facility (OARF). On the western side of the planning area,
approximately 42 acres of leased property in Bay View Parcels 1, 2, and 4 is currently
under development for Google’s Bay View campus. The property is under lease to Planetary
Ventures, LLC (PV), a wholly-owned subsidiary of Google, pursuant to a 2008 Enhanced
Use Lease between PV and NASA. Development of the Bay View area was evaluated in the
NADP EIS, for which a Record of Decision (ROD) was signed in November 2002.

1.54  Ames Research Center Campus

The Ames campus is the developed portion of the original 94-hectare (234-acre) ARC site.
Current uses in the Ames campus area include offices, R&D, and storage. The existing
buildings in the ARC campus area contain approximately 268,000 square meters (2.89
million square feet) of space.
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Chapter 2. Existing Facilities, Operations, and Their
Impacts

2.1 Overview

This chapter discusses current missions and goals for NASA and ARC. It also presents an
overview of environmental regulatory requirements, as well as an overview of the effects
of ARC facilities and operations on the environment. Specific environmental conditions
related to facilities and operations are discussed in subsequent chapters in this document.
The information presented in this chapter was obtained from the November 2009 NASA
ARC ERD (NASA 2009), various internal documents, and other sources.

2.11 NASA Vision and Mission

The NASA Vision is “To reach for new heights and reveal the unknown, so that what we do
and learn will benefit all humankind.” The NASA Mission is to “Drive advances in science,
technology, and exploration to enhance knowledge, education, innovation, economic
vitality, and stewardship of Earth.” In practice, the execution of NASA’s Vision and Mission
involves undertaking a wide range of space exploration and aeronautical activities;
conducting and supporting research to expand knowledge of the Earth and of phenomena
in the atmosphere and space; and reaching out to provide educational opportunities and
materials related to NASA activities (NASA 2011a).

2.1.2 Missions of NASA Ames Research Center

ARC enables exploration through selected development, innovative technologies, and
interdisciplinary scientific discovery. Ames provides leadership in astrobiology; robotic
lunar exploration; technologies for the Crew Exploration Vehicle, the Crew Launch Vehicle,
and the Heavy Lift Vehicle; the search for habitable planets; supercomputing;
intelligent/adaptive systems; advanced thermal protection; and airborne astronomy. Ames
develops tools for a safer, more efficient national airspace and unique partnerships
benefiting NASA's mission (NASA 2008).

2.2 Major Environmental Laws, Regulations, and Policies

As a major federal facility, ARC is governed by a variety of laws, regulations, policies, and
other guidance. These regulatory directives are enforced by federal, state, regional, and
local agencies. Following is a selected list of regulatory directives that are applicable to
facility operations.

2.21  Federal
e Migratory Bird Treaty Act of 1918 (16 USC §701-715)
¢ Fish and Wildlife Coordination Act of 1958 (16 USC §661-666c¢)
e Wilderness Act of 1964 (16 USC §1131 et seq.)
e Wild and Scenic Rivers Act of 1965 (16 USC §1271 et seq.)
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e National Historic Preservation Act of 1966
¢ National Environmental Policy Act of 1969
e (lean Air Act of 1970

e Marine Mammal Protection, Research, and Sanctuaries Act of 1972 (16 USC §1361 et
seq.)
e Coastal Zone Management Act of 1972 (16 USC §1451 et seq.)

e Federal Water Pollution Control Act (Clean Water Act) of 1972, as amended (33 USC
§1251-1376 et seq.)

e Noise Pollution and Abatement Act of 1972 (42 USC §7641)

e Endangered Species Act of 1973

e Safe Drinking Water Act of 1974

e Archeological and Historic Preservation Act of 1974 (16 USC §469-469c)

e Toxic Substances Control Act of 1976

e Resource Conservation and Recovery Act of 1976 (42 USC § 6901-6993 et seq.)
e Archaeological Resources Protection Act of 1979

e Fish and Wildlife Conservation Act of 1980

e Farmland Protection Policy Act of 1981 (7 USC §4201 et seq.)

e Comprehensive Environmental Response, Compensation, and Liability Act of 1980
e Emergency Planning and Community Right-To-Know Act of 1986

¢ Hazardous Waste Source Reduction and Management Review Act of 1989

e Native American Graves Protection and Repatriation Act of 1990 (25 USC §3001-
3013)

e Pollution Prevention Act of 1990
e Qil Pollution Control Act of 1990 (33 USC §2701 et seq.)
e Federal Facilities Compliance Act of 1992

e Presidential Executive Order 11514 (amended by Presidential Executive Order
11991), Protection and Enhancement of Environmental Quality

e Presidential Executive Order 11593, Protection and Enhancement of the Cultural
Environment

e Presidential Executive Order 11738, Providing for Administration of the CAA and the
Federal Water Pollution Control Act with Respect to Federal Contracts, Grants or
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e Presidential Executive Order 11988 (amended by Presidential Executive Order
12148), Floodplain Management

e Presidential Executive Order 11990, Protection of Wetlands

e Presidential Executive Order 12088 (amended by Presidential Executive Order
12580), Federal Compliance with Pollution Control Standards

e Presidential Executive Order 12114, Effects of Major Federal Actions Abroad

e Presidential Executive Order 12843, Procurement Requirements and Policies for
Federal Agencies for Ozone-Depleting Substances

e Presidential Executive Order 12898, Federal Actions to Address Environmental
Justice in Minority Populations and Low-Income Populations

e Presidential Executive Order 12969, Federal Acquisition and Community Right-To-
Know

e Presidential Executive Order 13287, Preserve America

e Presidential Executive Order 13423, Strengthening Federal Environmental, Energy,
and Transportation Management

e Presidential Executive Order 13514, Federal Leadership in Environmental, Energy,
and Economic Performance

2.2.2  California
e (alifornia Aboveground Petroleum Storage Act
e C(alifornia Clean Air Act
e (California Endangered Species Act of 1984
e (California Fish and Game Code
e C(alifornia Health and Safety Code
e (California Native Plant Protection Act of 1977
e (alifornia Oil Pollution Control Act
e (alifornia Porter-Cologne Water Quality Control Act
e CCRTitle 17, Drinking Water Supplies
e (CCRTitle 22, Environmental Health
e (CCRTitle 23, Waters
e CCR Title 26, Toxics
e Medical Waste Management Act

e State noise guidelines and regulations
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2.2.3

Local Regulations and Locally Enforced Codes
Bay Area Air Quality Management District Rules and Regulations
Bay Conservation and Development Commission Bay Plan
San Francisco Bay Basin Water Quality Control Plan (Basin Plan)
Santa Clara County Hazardous Materials Storage Ordinance
Santa Clara County Toxic Gas Ordinance
Santa Clara County Medical Waste Management Plan Guidelines
Santa Clara Valley Water District Well Standards
City of Palo Alto Sewer Use Ordinance
Palo Alto Industrial Wastewater Ordinance
City of Sunnyvale Industrial Wastewater Ordinance
Uniform Fire Code

Uniform Plumbing Code

NASA’s Procedural Requirements
NPD 8500.1C, NASA Environmental Management
NPD 8510.1, Cultural Resources Management

NPR 8530.1A, Affirmative Procurement Program and Plan for Environmentally
Preferable Products

NPR 8553.1B, NASA Environmental Management System
NPR 8570.1A, NASA Energy Management Program

NPR 8580.1A, Implementing the National Environmental Policy Act and Executive
Order 12114

NPR 8570.1, Energy Efficiency and Water Conservation

NPR 8590.1A, Environmental Compliance and Restoration Program

NASA Ames Research Center’s Procedural Requirements
APD 8500.1, Ames Environmental Policy
APR 8500. 1, Ames Environmental Procedural Requirements

APR 8553.1, Ames Environmental Management System
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Table 2-1. Environmental Regulatory Agencies Overseeing NASA Ames Research Center Operations

Federal U.S. Environmental Protection Agency

U.S. Army Corps of Engineers

U.S. Fish and Wildlife Service

U.S. Department of Transportation

Advisory Council of Historic Preservation

State of Office of Emergency Services

California California Environmental Protection Agency
California Department of Fish and Game
Department of Toxic Substances Control
Regional Bay Area Air Quality Management District
Regional Water Quality Control Board, San Francisco Bay Region
Bay Conservation and Development Commission
Local Santa Clara County Health Department

Palo Alto Regional Water Quality Control Plant
Sunnyvale Wastewater Treatment Plant

Source: NASA 20009.

2.3 NASA Ames Research Center Operations

NASA’s facilities include the Unitary Plan Wind Tunnels, motion-based flight simulators,
atmosphere-entry heat simulators, advanced digital computation systems, and free-flight
ballistic test facilities. In addition, there are a wide range of well-equipped ground-based
and airborne laboratories that are dedicated to the study of solar and geophysical
phenomena, life synthesis, life detection, and life environmental factors. ARC has a number
of support buildings as well, including aircraft hangars, machine shops, warehouses, a
cafeteria, post office, and numerous office buildings.

A description of each building’s specific function follows in the sections below, listed by
organizational code. ARC is divided into directorates, each designated by a letter code. The
directorates that make up ARC are:

Office of the Director

Office of the Director of Aeronautics
Office of the Director of New Partnerships
Office of the Chief Financial Officer

Office of the Director of Center Operations

T T O WP U

Office of the Director of Resource Capital

et

Office of the Director of Information Technology
Office of the Director of Program and Projects
Office of the Director of Safety and Mission Assurance

Office of the Director of Engineering

©»oemo T

Office of the Director of Science

T. Office of the Director of Exploration Technology
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U. U.S. Air Force Full-Scale Aerodynamics Complex
V. Office of the Director of Strategic Communications and Education
W. NASA Office of Inspector General

Y. Aeroflight Dynamics Directorate, Aviation and Missile Research Development and
Engineering Center, U.S. Army Research Development and Engineering Command

V. Strategic Communications

For completeness, all of the Codes are listed here, but not all are currently active. Codes B,
C,D,H,P,Q, V,and W are primarily involved in administrative and computer-related
functions that do not have environmental impacts. The following sections describe the
potential impacts associated with the facilities administered by other directorates.

2.4 Facilities in Code A: Office of the Director of Aerospace

2.4.1  Flight Systems Research Laboratory, N-210

The Flight Systems Research Laboratory contains offices and computer laboratories for
developing air traffic management automation tools and rotorcraft flight performance
analysis software. The computer labs contain high-performance computer workstations in
systems furniture to provide an interactive environment for software development and
scientific analysis. At the north end of the building there is a high bay that is used for
storage. The work conducted in the Flight Systems Research Laboratory is the core of
NASA'’s contribution to the fields of airspace operations.

2.4.2  Flight and Guidance Simulation Laboratory, N-243 and N-243A

The Flight and Guidance Simulation Laboratory, houses the Vertical Motion Simulator
(VMS), with its 18.3-meter- (60-foot) vertical motion capability, is the world’s largest
motion-based simulator. The VMS was designed to provide large-amplitude motion to aid
in the study of helicopter and Vertical/Short Take-Off and Landing (V/STOL) issues
specifically relating to research in controls, guidance, displays, automation, and handling
qualities of existing or proposed aircraft. The VMS was used extensively to train space
shuttle pilots on landing and roll-out. The VMS is also used to develop new techniques for
flight simulation and to define the requirements and develop the technology for both
training and research simulators.

2.4.3  Crew-Vehicle Systems Research Facility, N-257

Crew-Vehicle Systems Research Facility (CVSRF) is an unparalleled national resource that
supports NASA, the Federal Aviation Administration (FAA), and many industry research
programs. Designed to provide researchers with an environment where they can study
how and why aviation errors occur, CVSRF stands out in the area of human factors
research. The goal for this facility and operations is to offer researchers a suite of
simulation facilities and utilities that can be used to analyze flight crew performance and to
develop and improve new simulation and training tools.
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The CVSRF houses several simulators capable of full-mission simulation. These simulators
interact with each other (as well as with other SimLabs facilities) by means of a High Level
Architecture, allowing for enormous flexibility and customization. Using CVSRF’s highly
sophisticated simulators (the Boeing 747-400, the Advanced Concepts Flight Simulator,
and the Air Traffic Control Laboratory), researchers are able to study the effects of
automation and advanced instrumentation on human performance.

2.4.4 Fluid Mechanics Laboratory, N-260

The NASA Ames Fluid Mechanics Laboratory houses small scale wind tunnels and a water
channel that are used for aerodynamics testing and flow visualization. The low cost of
testing and short lead-time for facility availability provide crucial information to guide
design decisions and fundamental research. The Fluid Mechanics Laboratory also develops
flow-visualization techniques for wind tunnel testing such as: Pressure Sensitive Paint,
Particle Image Velocimetry, High-Speed Schlieren Imaging, Retroreflective Background
Oriented Schlieren and Fringe Imaging Skin Friction. They also develop low-cost
techniques for aeroacoustic measurement and analysis.

2.4.5  3.5-Foot Hypersonic Wind Tunnel Auxiliaries, N-229A

This facility contains two large (5,500-horsepower) reciprocating compressors and the
auxiliary equipment required to operate the compressors. Included in N-229A is the
control room for distribution of high-pressure air across ARC, a mechanic shop, a
switchgear room, a welding shop, and a boiler room.

2.4.6 Outdoor Aerodynamic Research Facility, N-249

Originally built in 1969 and upgraded in 1994, the OARF is currently mothballed. It was
used for static testing of V/STOL models and rotary wing models, for acoustic testing, and
for the analysis of aircraft models prior to testing in the 40- by 80-foot or 80- by 120-foot
wind tunnels.

The OARF consists of an open-air test facility with a model mounting test pad, data
acquisition equipment, control room, and other necessary support equipment for remote
model or aircraft operation.

2.4.7 12-Foot Pressure Wind Tunnel, N-206 and N-206A

Restored in 1994, this tunnel was the only large-scale, pressurized, low turbulence,
subsonic wind tunnel in the United States. It provided unique high-Reynolds number
testing capabilities for the development of high-lift systems on commercial transport and
military aircraft, and for high angle-of-attack testing of maneuvering aircraft. This facility
was closed in 2003 due to budgetary constraints. The model preparation rooms in N-206
provide support for the Unitary Plan Wind Tunnels. Also N206A provides make-up air for
the Unitary Plan Wind Tunnels.
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2.4.8 Balance Calibration Laboratory, N-207

Operations at the lab include calibrating balances for the ARC Wind Tunnels, as well as for
outside projects. NASA Ames is setup to calibrate taper sting balances, single piece
cylindrical fit balances, rotor balances, flow through balances and custom configurations.
NASA Ames has a Sandberg Serrell Automated Balance Calibration Machine which can
apply multiple combined loads on a wind tunnel balance. The lab's current inventory of
machine-to-balance adapters can accommodate 2.5 to 4.0 inch TASK balances. The machine
is a unique tool in wind tunnel balance calibration technology. It can generate simultaneous
combinations of three forces and three moments within its load envelope. Without the
physical limitations of dead weight manual loading, the Automated Balance Calibration
Machine can be used to bring calibration load schedules closer to real tunnel load
conditions, thus increasing the accuracy of the calibration.

2.49  Unitary Plan Wind Tunnel, N-227 and N-227A-D

The Unitary Plan Wind Tunnel facility is one of the most heavily used wind tunnel in all of
NASA. The Unitary Plan Wind Tunnel facility has been instrumental in the development of
virtually every domestic commercial transport and military fixed-wing airframe since the
1960’s and is one of the busiest wind tunnels in NASA. Researchers use the Unitary Plan
Wind Tunnel facility extensively for airframe testing and aerodynamic studies and the
facility has played a vital role in every manned spaceflight program, including testing of
models of the Mercury, Gemini, and Apollo capsules. Models of the space shuttle and
NASA’s Orion space capsule were tested here.

This facility is a unique system of wind tunnels comprised of three test sections: the 11- by
11-Foot Transonic Wind Tunnel, the 9- by 7-Foot Supersonic Wind Tunnel, and the 8- by 7-
Foot Supersonic Wind Tunnel. The 8-by 7-Foot Supersonic Wind Tunnel is currently
mothballed. Subsonic, transonic, and supersonic aerodynamics research is performed at
this facility. The major common element of the tunnel complex is its electric power plant,
which consists of four interconnected motors capable of producing a total of 134-megawatt
(180,000-horsepower) continuously or 161-megawatt (216,000-horsepower) for 1 hour.

The wind tunnel represents a unique national asset of vital importance to the nation’s
defense and its competitive position in the world aerospace market. In 1985, the Unitary
Plan Wind Tunnel facility was designated as a National Historic Landmark by the National
Park Service because of “its significant associations with the development of the American
Space Program.” The Unitary Plan Wind Tunnel facility has undergone major
modernization, including automatic controls, a new data system, and other improvements
to increase productivity.

2.5 Facilities in Code I: Office of the Director of Information Technology
Directorate
2.5.1 Central Computer Facility, N-233 and N-233A

The Central Computer Facility houses the computer and networking systems that provide
the basic IT infrastructure for the day-to-day operation of ARC. Included in this suite of
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systems are a large number of UNIX-based servers that provide the center’s email and
messaging services, the internal (intranet) web sites, and external web sites used for public
outreach. This facility also houses the Network Operations Center from which the center’s
ARCLAN campus network is managed and operated, along with its related server systems
and user help desk. The Central Computer Facility also houses ARC’s business data
processing and database systems, which support personnel and financial resource
management functions throughout the center. The N-233A wing of this facility houses an
archival data storage system used by the Numerical Aerospace Simulation Supercomputer
Facility (located in N-258). This storage system utilizes robotic magnetic tape storage
“silos” to provide very high-capacity file storage for their R&D users. This storage system is
linked to the N-258 supercomputers via a high-speed fiber optic communications system.
In addition, N-233A houses an IT systems development and integration laboratory
supporting the activities of the Central Computer Facility and the advanced computer-
networking projects.

2.5.2  Telecommunications Facility N-254

This facility houses office space and telecommunications equipment. It originally had an
area of 7,967 square feet. A 2,000 square foot addition was constructed in 2003.

2.6  Facilities in Code J: Office of the Director of Center Operations

2.6.1 Imaging Technology Laboratory, N-203

This facility contained offices and laboratories for the processing of color (AR-5) and black
and white aerial film for the Airborne Remote Sensing Research Program. Four persons
operate and maintain the 1811 and 11CM Versamat film processors located on the second
floor and the effluent treatment plant located in the basement. Photo processing no longer
takes places within this facility. Facility currently houses administrative support staff for
center.

2.6.2  Magnetic Standards Laboratory and Test Facility, N-217 and N-217A

Two magnetic test facilities are located at ARC in Buildings N-217 and N-217A. They were
used infrequently during the late 1990s and were being considered for closure in 2000. The
3.7-meter (12-foot) facility located in Building N-217 is designed to calibrate magnetic
sensor systems, determine magnetic cleanliness, and measure low-frequency
electromagnetic radiation of items not exceeding 1 meter (3.3 feet) in any dimension. The
6-meter (20-foot) coil facility, located in N-217A, was built to accommodate testing of items
that are too large for the 3.7-meter (12-foot) facility. In addition to the capabilities of the
3.7-meter (12-foot) facility, the 6-meter (20-foot) facility can duplicate the strength and
direction of the earth’s magnetic field anywhere on earth, in earth orbit, or in deep space.
The ambient field in the working area of the coils can be canceled to permit engineering or
biological studies in near-zero fields. Noninvasive measurements of the magnetic field
produced by the human heart, for example, were performed in this facility. This facility has
measurement sensitivities of less than 1 microgauss.
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2.6.3 Motor Pool, N-251

The Motor Pool contains facilities for the management of ARC’s transportation needs. It
includes a fuel station, offices, equipment repair bays, vehicle wash area, and parking areas
for conducting the operation, maintenance, and repair of the diverse vehicular fleet.

2.6.4  Facility Supply Support Center N-255

This 81,639 square foot building houses the postal and supplies operations for Ames
Research Center.

2.6.5 Disaster Area Relief Team, N-267

This 6,367 square foot building houses the Disaster Area Relief Team (DART) facilities.
Training and exercise drills are conducted at this facility.

2.7  Facilities in Code JQ: Environmental Management Division

2.7.1 Hazardous Substances Transfer Site, N-265

This facility serves as an accumulation and packaging area for hazardous wastes generated
at various locations throughout the center. Hazardous wastes are accumulated and
packaged in areas segregated by hazard class and type.

2.8  Facilities in Code R: Office of the Director of Engineering

2.8.1 Model Development, Advanced Composites Group, N-212

This facility houses the Advanced Composites Group. The Advanced Composites Group is a
technical support group for all research disciplines at ARC. Its capabilities include
composite fabrication, plastic fabrication, and other non-metallic fabrication processes. The
Advanced Composites Group contributes to the design and manufacturing of a variety of
test equipment and models. The Advanced Composites Group’s expertise with many
materials and processes has made this facility vital to the success of many high-profile
projects at ARC. This facility contains spray booths for finish applications, autoclaves for
composite fabrication, and many machine tools.

2.8.2 Technical Services, N-220

The Development Machining and Electromechanical Instrumentation Branch, in Building
N-220, is a branch of the Aeronautics and Space Flight Hardware Development Division.
Machining, instrumentation, mechanical inspection, electronic, and CAD/CAM services
occur at this facility. This facility primarily develops prototype hardware for the ARC
Research Community. That hardware includes experimental scientific apparatus for shuttle
or airborne missions, aerospace wind tunnel models, facility modifications, and biosensors.
The personnel at this facility consist of highly skilled engineering technicians that assist
with designs and perform all fabrication on complex scientific instruments and models.
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2.8.3  Airborne Missions and Applications Laboratory, N-240 and N-240A

The Airborne Missions and Applications Laboratory is occupied by the Life Sciences
Division offices, the C-130 Data Facility, and the wet chemistry lab. This facility contains
offices and laboratories supporting the NASA Space Station Biological Research Payload
Office, which performs planning, testing, and hardware integration for life sciences
payloads. Biology laboratories and a high-bay test area are used for experiment verification
tests in which payload experiments are performed by the experiment science teams and
space lab crew using flight hardware, ground operations procedures, and space-lab crew
procedures. Flight hardware is prepared and shipped from this site to Kennedy Space
Center. The wet chemistry laboratory houses a variety of testing equipment for
environmental testing. The wet chemistry laboratory is equipped with thermograin metric
analysis and digital scanning calorimetry capabilities for materials characterization.
Projects of interest that have been conducted by the materials group in the wet chemistry
area include hygrothermal analysis of composite specimens and exposure testing of
aluminum.

2.8.4  Space Projects Facility N-244

The Space Projects Facility contains the offices and laboratories for developing and
managing space projects. It includes facilities for conducting mission operations and
laboratories for developing infrared detectors, cryogenics, control systems, communication
systems, data systems, and other support systems and experiments for space projects. It
also includes a clean room facility and an environmental test laboratory.

2.9 Facilities in Code S: Office of the Director of Astrobiology and Space
Research

29.1  20-G Centrifuge, N-221A

The 20-G Centrifuge is 17.7 meters (58 feet) in diameter and can be used to evaluate flight
hardware and test the effects of hyper-gravity on humans, other animals, and plants.
Mounted on the centrifuge are three enclosed cabs. Cab A, mounted at one end of the
rotating arm, contains a modified jet fighter ejection seat in which a human volunteer sits
during tests. Cab B, at the other end of the rotating arm, contains a swing frame often used
for non-human subjects or can be configured to meet an investigator’s needs. Cab C, located
near the center of the arm (the center of rotation), can be adapted to an investigator’s
needs or can be used as a near-center control for angular velocity or to study the effects of
gravity gradients. The 20-G Centrifuge is capable of producing forces up to 20 times that of
terrestrial gravity. During centrifuge operations, a combination of 47 control and 56
instrumentation slip rings allows control of onboard experiments from the control room
and communication between control room operators and onboard subjects. The centrifuge
speed is computer-controlled, allowing for the development of preprogrammed gravity
profiles. A programmable logic controller monitors all critical mechanical and electrical
systems to ensure that the systems are within design specification limits.
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2.9.2  Biosciences Laboratory, N-236 and N-236A-E

The Biosciences Laboratory is used for biomedical research and animal care.

2.9.3 Life Sciences Research Laboratory, N-239 and N-239A

The Life Sciences Research Laboratory contains the human environmental test facility and
environmental chamber. Research conducted at this facility includes, biomedical,
extraterrestrial research, ecosystem science, closed ecological life-support systems,
nanotechnology research, and search for extraterrestrial intelligence. Some laboratories in
this facility are operated by Code A personnel.

2.9.4  Vestibular Research Facility, N-242

The Vestibular Research Facility contains state-of-the-art equipment for ground-based
studies of vestibular function (which affects one’s sense of balance). This facility hardware
enables the study of responses to smooth, linear motion, or to combinations of linear and
angular motion over the frequency range of natural head movement.

The Vestibular Research Facility permits the study of how complex linear and/or rotational
accelerations are transduced, encoded by the vestibular system, and processed by the
brain. Interactions between linear and angular vestibular stimuli, and visual and
proprioceptive inputs (peripheral, central, and motor), are examined using
electrophysiological, reflexive, and behavioral methods.

2.9.5  Space Sciences Research Laboratory, N-245

The Space Sciences Research Laboratory is dedicated to research in astrophysics,
exobiology, and planetary science. These research programs are structured around the
study of origins and evolution of stars, planets, planetary atmospheres, and biological
organisms.

The Space Science Division’s programs include: (1) the study of interstellar gas and dust
that form the raw material for stars, planets, and life; (2) the processes of star and planet
formation; (3) the search for planetary systems around other stars; (4) the evolution of
planets and their atmospheres; (5) the structure, dynamics, and chemistry of planetary
atmospheres; (6) the origin of the biogenic elements and molecules and their distribution
in space; (7) the origin of life and its early evolution on Earth; and (8) the search for past or
present life throughout the solar system.

2.9.6  Biomedical Research Facility, N-261

The Biomedical Research Facility is utilized for neuroscience research. This facility
contains a darkroom, electron microscopy facilities, computer areas, testing booths, and
surgery facilities.
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2.10 Facilities in Code T: Office of the Director of Exploration Technology

2.10.1 Space Technology, N-204A

This facility conducts R&D on arc jets and thermal protection systems that enable
hypervelocity flight in planetary atmospheres. Such R&D was essential for the Apollo,
Shuttle, and Galileo Probe vehicles. Advances in thermal protection also support the
ongoing exploration of Mars and the outer planets, as well as the development of reusable
launch vehicles (for example, the X-33 experimental aircraft). Also under development are
aerobraking and advanced regenerative life support technology to permit human
exploration of Mars without the need for new, larger launch vehicles.

Other R&D at this facility includes sensor development, particularly in the infrared, and the
application of information technology (IT) in intelligent systems, integrated design
systems, computational fluid dynamics, and nanotechnology for electronics.

2.10.2 Research Facility, N-223

This facility supports materials development for thermal protection systems and plasma
experiments.

2.10.3 Electric Arc Shock Tube East, N-229

The Electric Arc Shock Tube is used for basic science research on flow phenomena at
hypervelocity speeds. The electric arc driven shock tube facility consists of one driver
system and two parallel-driven tubes. The driver can be operated in a variety of
configurations depending on test requirements. The energy to the driver is supplied by a
capacitor energy storage system consisting of 220 capacitors. By using different
combinations of series-parallel connections, the capacitance of the bank can be varied. This
facility contains two large (5,500-horsepower) reciprocating compressors and the auxiliary
equipment required to operate the compressors. Included in N-229 is the control room for
distribution of high-pressure air across ARC, a mechanic shop, a switchgear room, a
welding shop, and a boiler room.

2.10.4 Physical Sciences Research Laboratory, N-230

This facility houses the Photophysics, Materials Research, and ISP Sensor Development
Laboratories.

The Photophysics Laboratory includes two laser-application laboratories for spectroscopic
research and optical instrumentation development, a small supersonic wind tunnel facility
for the demonstration of laser diagnostic techniques in high-speed flows, and a large
stratosphere-simulation vacuum chamber where laser diagnostic methods were developed
for use during space shuttle flight. The lab’s high-energy pulsed lasers include ultraviolet
(UV) excimer gas lasers, multi-wavelength Nd:YAG (neodymium-yttrium, aluminum, and
garnet) lasers, and tunable dye lasers.

Research at the Materials Research Laboratory includes an investigation of graphite-epoxy
composites and metal matrix composites. The laboratory’s hydraulic testing machines are
used for mechanical experiments on composite materials used in aeronautic applications.
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The ISP Sensor Development Laboratory supports the manufacture of heat flux gauges
approximately 0.5 inch in diameter and 0.022 inch thick, used in the Arc Jet Facility,
Building 234. To produce the gauges, screen-printed sensors are fired in a furnace to 15502
Celsius to eliminate organics and achieve a solid metal film. The laboratory is used for
material inspections and calibration. The calibration process involves repeated
temperature steps of up to 1100° Celsius.

2.10.5 Arc]Jet Complex, N-238, N-234, and N-234A

ARC currently operates a variety of arc-heated facilities within the Arc Jet Complex. These
facilities are used to generate flow environments that simulate the aerothermal
environment that an object experiences when traversing the atmosphere of a planet. They
are used primarily to test heat shield materials and thermal protection system components
for planetary entry vehicles, planetary probes, and hypersonic flight vehicles, although
other investigative studies are performed in some of these facilities. In the arc jet facilities,
thermal protection system components are exposed to the aerothermodynamic heating
conditions that they will encounter during high-speed flight.

The facilities of the Arc Jet Complex are located in Buildings N-234 and N-238. The
Aerodynamic Heating Facility and the Turbulent Flow Duct Facility are located in Building
N-234; the Panel Test Facility and the Interaction Heating Facility are located in Building N-
238; Building N-234A houses the boiler for the Steam Vacuum System.

The arc jet facilities are serviced by common facility support equipment, including two
direct-current power supplies, a steam-ejector vacuum system, a de-ionized water cooling
system, high-pressure gas systems, a data acquisition system, and other auxiliary systems.
The magnitude and capacity of these support systems distinguishes the Arc Jet Complex as
unique in the aerospace testing world. In particular, the large power supply can deliver 75
megawatts for 30 minutes. High-power capability, in combination with the high-volume
steam-ejector vacuum system, yields a unique suite of facilities that simulate high-altitude
atmospheric flight on relatively large test objects.

2.10.6 Hypervelocity Free-Flight Facility, N-237

The Hypervelocity Free-Flight Facilities (HFFF) provide a unique suite of testing
capabilities to study the aerodynamics of hypervelocity flight, atmospheric entry, and the
response of materials to hypervelocity impact. The HFFF comprise two ballistic ranges: the
Hypervelocity Free-Flight Aerodynamic Facility (HFFAF) and the Hypervelocity Free-Flight
Gun Development Facility (HFFGDF).

The HFFAF is NASA’s only Aeroballistic Range and consists of a model launching gun, a
sabot separation tank/vacuum chamber, a test section with 16 orthogonal photo stations, a
test cabin, and the largest combustion-driven shock tube in the United States. This
multifaceted facility can be configured to perform shock tunnel testing, aeroballistic
testing, counterflow aeroballistic testing, or hypervelocity impact testing. The 22.9-meter
(75-ft) long test section can be filled with various gases to simulate flight in planetary
atmospheres. The 40.6-cm (16-in) diameter shock tube is capable of producing high-
enthalpy airflow at Mach 7. This flow may be used for fixed-model testing or as a counter-
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current to the gun-launched models for combined velocities up to 11 kilometers/second
(36,000 feet/second).

The HFFGDF consists of a model launching gun, a sabot separation tank/vacuum chamber,
a flight tube, and an impact chamber. This facility is primarily used to expand and enhance
the performance characteristics of the model launching guns used in the HFFF. This range
can also be used to perform hypervelocity impact studies to simulate micro-meteoroid and
orbital debris impact.

Both ranges were constructed in 1964 and utilize an arsenal of light-gas and powder guns
to accelerate particles that range in size from 3.2 to 25.4 millimeters (0.125 to 1 inches) in
diameter to velocities ranging from 0.5 to 8.5 kilometers/second (1,500 to 28,000
feet/second).

2.10.7 Mars Unit, N-242

This facility supports testing in a small wind tunnel simulating surface conditions on Mars.
It also houses production of thermal protection tiles primarily used in support of the arc jet
facility.

2.10.8 Numerical Aerodynamic Simulation Facility, N-258

Since 1984, the Numerical Aerodynamic Simulation Facility has provided innovative
supercomputing technology solutions and services for aeronautics scientists and engineers
at NASA, universities, and in industry. The Numerical Aerodynamic Simulation Facility
plays a major role in NASA programs dedicated to researching, developing, and
transferring IT to support NASA’s missions.

This facility houses unique supercomputing resources that are constantly being updated
and augmented. These computers are used on a nationwide timesharing basis to perform
calculation-intensive programs for simulation of aerodynamic flows, chemical reactions,
and atmospheric physics. This building is home to NASA’s Columbia Super Computer.

2.10.9 Human Performance Research Laboratory, N-262

Research at the Human Performance Research Laboratory focuses on human performance
and automation in aerospace systems. Areas of study include human vision, audition,
attention, motor control, fatigue, human factors maintenance, communication, team
problem-solving, training, human workload, control theory, virtual reality, and virtual
environments. Areas of development include: (1) computational models of human
perceptual, cognitive, and decision systems; (2) perceptual optimization of visual displays
and imaging systems; (3) three-dimensional auditory displays; (4) machine vision
algorithms for autonomous vehicle control; (5) advanced human-centered IT; and (6)
human factors expertise to address high-priority aerospace challenges.

2.10.10 Automation Sciences Research Facility, N-269

The Automation Sciences Research Facility provides an integrated environment for
investigating the interaction between humans and highly automated systems. Within the
Automation Sciences Research Facility, the neuro-engineering library is used to support
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intelligent flight control (neural networks applied to flight systems). The DARWIN testbed
connects the wind tunnels with the aircraft manufacturers for better design and testing
control and result dissemination. The intelligent mechanism laboratory has been the site of
several field missions demonstrating remote/telecontrol and presence. The photonics
laboratory supports the study of bacteriorhodopsin for optical processing.

N-269 also houses the Future Flight Central facility, administered by Code A. The Future
Flight Central facility provides a 360-degree view/simulation of an air traffic control tower.
Examples of current projects at this facility include: (1) implementation of terrain mapping
visualization systems for remotely operated vehicles; (2) acquisition, processing, and
visualization of acoustic data in wind tunnel tests; and (3) investigation of
bacteriorhodopsin (an experimental protein) as an optical processing and sensing medium.

2.10.11 Groundwater Reverse Osmosis Facility, N-271

The Industrial Wastewater Treatment Facility (IWWTF) was reconfigured into the
Groundwater Reverse Osmosis Facility (GROF). The GROF produces two streams from the
groundwater, the permeate (or purified stream) which is used for boiler feed water for the
Arc Jet Facility, and a concentrate that is currently discharged to the Palo Alto Publicly-
Owned Treatment Works (POTW) as waste. Under the Permit with Palo Alto NASA Ames is
obligated to continue to pursue an environmental discharge for the concentrate since Palo
Alto would prefer not to accept this waste stream. Treatment and reuse of ARC’s treated
groundwater lessens the demand for San Francisco Water Department potable water
supply. Additional information on the GROF is provided in Chapter 15 (“Public Services,
Utilities, and Energy”).

2.11 Facilities in Code Y: Aeroflight dynamics Directorate, Aviation and
Missile Research Development and Engineering Center, US Army
Research Development and Engineering Command

2.11.1 AEROMECHANICS LAB AND 7- BY 10-FOOT WIND TUNNEL NO. 1, N-215AND
N-216

The tunnel is closed circuit, low speed, and operates at atmospheric temperature and
pressure. Tunnel No. 1 is used for research in support of low-speed aerodynamics, using
small-scale aircraft, V/STOL aircraft, and space vehicle reentry body models. Wind speeds
within the tunnel are continuously variable up to 402.5 kilometers per hour (250 miles per
hour). This facility is currently operated by the Aeroflight Dynamics Directorate (AFDD).

2.11.2 Model Preparation Area, N-216A and B

This area is a shop used in the development of models to be run in the 7- by 10-Foot Wind
Tunnel and the development of parts for the tunnel. Facilities in Code U: US Air Force
National Full-Scale Aerodynamics Complex
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2.11.3 National Full-Scale Aerodynamic Complex, N-221 and N-221B - Air Force
Lease

The National Full-Scale Aerodynamics Complex (NFAC) is the largest wind tunnel complex
in the world and consists of the 40- by 80-Foot Wind Tunnel, 80- by 120-Foot Wind Tunnel,
and OARF. The NFAC was primarily used to determine the low- and medium-speed
aerodynamic characteristics of high-performance aircraft, rotorcraft, and fixed wing,
powered-lift V/STOL aircraft. Operated and used by NASA, the NFAC was also used by
industry, the DOD, and other government agencies. The NFAC is currently being used by
the Air Force. The 40- by 80-foot wind tunnel has been determined to be eligible for listing
in the National Register of Historic Places.

2.12 Other Facilities at NASA Ames Research Center

2.12.1 Hangar1

Hangar 1, built in 1933, is the dominant structure at ARC. The 35,767-square-meter
(385,000-square-foot) building was originally built for maintenance and storage of lighter-
than-air craft. More recently, it has been used for instruction, administration, and aircraft
maintenance. Hangar 1 was recently found to be the source of polychlorinated biphenyl
(PCB) contamination of sediments transported by storm water runoff. The Navy has agreed
to make Hangar 1 part of the Navy's site remediation program and began work on Hangar 1
in 2003. Hangar 1 is closed pending successful remediation of PCB contamination.

2.12.2 Hangars 2 and 3

Hangars 2 and 3, builtin 1942, are 32,226 square meters (346,875 square feet) and 40,296
square meters (433,738 square feet) respectively. Both hangars today contain office space
and are used for light industrial uses such as aircraft maintenance and storage.

2.12.3 Runways

The two parallel runways at the airfield are situated northwest to southeast between
Hangar 1 and Hangars 2 and 3. The runways were constructed in 1933. Their area is 150
hectares (370 acres).

2.12.4 Maintenance and Other Support Facilities

Numerous other facilities include ordnance storage, maintenance, personnel support
facilities, housing, public works facility, boilers, cafeteria, other laboratories, and
administrative offices.

2.13 Research and Development partners at Ames Research Center

R&D partners include Carnegie Mellon University Silicon Valley, Santa Clara University,
Singularity Education Group and numerous business and industry concerns. Table 2-2 lists
R&D partners along with their key activities and/or areas of research.
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Table 2-2. ARC Research and Development Partners

R&D Partners (Academic, Non-Profit,
Industry)

Activities/Area of Research

AECOM

Global provider of professional technical and management
support services to the transportation, facilities,
environmental and government markets.

All One Quantum Energy Research, Inc.

Performs research and development in the field of Quantum
Medicine.

Astrotecture

Global provider of Space Architecture design services.

Bloom Energy

Developer of clean, high-efficiency and reliable solid oxide fuel
cell systems.

Carnegie Mellon University Silicon Valley

West Coast campus, opened 2003; instruction for engineering,
science and technology. Participate and support basic and
applied research for Ames spacecraft technology, human
factors, mobility, collaboration science and space biology
projects.

Chandah Space Technologies

Small satellites design, development and operations.

Changene

Development of a drug therapy to treat bone loss.

Digiproofs

Development of digital compression technology.

Ecliptic Enterprises Corp.

Creator of on-board imaging systems for use with rockets,
spacecraft, and other remote platforms.

ELORET Corp

Developer of a sensitive chemical vapor sensor for mobile
devices to accurately sense low levels of various gasses.

Flight Research Associates, Inc.

Expanded aviation services to NASA, including the design and
development of manned and unmanned flight test activities.

Game Changers

Technology development to advance the readiness and
marketability of breakthrough technologies.

Leonis Medical Corporation

Support design and development of innovative medical
technologies to improve patient quality of life.

GOLL, LLC

Consulting and engineering solutions for spacecraft
integration and testing, spacecraft command, control and
communications, and autonomous operations.

Google

Partnering with Ames on large-scale data management,
massively distributed computing, bio-info-nano convergence
and R&D activities to encourage the entrepreneurial space
industry.

InformArt/GaryAir

Provides information technology solutions for the
transportation industry with a particular focus on the air tax
sector.

IntraPoint

Leader in Operational Resilience by providing a fully
integrated software and services solution used to manage
incidents, crises, and continuity of operations.

Intrinsyx Technologies

Supports NASA Constellation Data Systems Projects at Ames,
including system engineering, enterprise architecture, and IT
security.

Kentucky Science and Technology
Corporation

Kentucky Science and Tech students interact with Ames
engineers and Stanford faculty on spacecraft design. Students
build, launch and test satellites.

KleenSpeed Technologies, Inc.

Developer of high performance electric propulsion systems
and components.

LatIPNet Entrepreneurial education, technology licensing and
commercialization
Logyx, LLC Provides intelligent solutions to support Ames programs such
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R&D Partners (Academic, Non-Profit,
Industry)

Activities/Area of Research

as LADEE. Industry-recognized leader of the Federal
Information Security Management Act.

Machine-to-Machine Intelligence Corp.

Leading innovator in Data Center Automation software for
Grid and Private Cloud computing environments.

Mars Institute

Focus on advancing the scientific study and exploration of
Mars

Millennium Engineering & Integration
Company

Provides end-to-end mechanical engineering and analysis for
NASA and DOD space vehicles.

Mission Critical Technologies, Inc.

Provides specialized technical and professional expertise in
the field of IT and IT solutions.

Moon Express

Privately funded Lunar Transportation and Data Services
company to establish new avenues for commercial space
activities beyond Earth orbit.

Moffett Field Historical Society

Educator about the military history and contributions of
Moffett Field and the rich history of Ames.

Neerim Corporation

Provides systems engineering services on a broad range of
projects that include design and manufacture, test programs,
validations and simulations.

Neurovigil, Inc.

Neuroscience, non-invasive wireless brain recording
technology and advanced computational algorithms.

NXAR LLC

Licenses unique technology from Ames to develop new
applications to deliver powerful, innovative new software
solutions to solve difficult content and document-driven
business processes.

Orbital Sciences Corporation

World’s leading developer and manufacturer of smaller, more
affordable space and launch systems.

Photozig, Inc.

Provides integrated digital photo technology.

Planners Collaborative

Provides integrated communications and public marketing
services to public agencies. Support services to Ames include
scientific and technical information, educational programs,
and related administrative programs.

Pragati Synergetic Research

Provides customized knowledge-engineering software to
enhance and integrate information systems efficiently and
accurately.

Quintessence Labs Inc.

Developed a new generation of quantum cryptographic
technology to enable unbreakable, secure storage and
communication of sensitive information through the
generation of an ultra-secure cryptographic key.

reQall, Inc.

Developed a context-aware, voice activated virtual assistant
(memory aid) that can operate from any network, application
or mobile device.

Rhombus Power, Inc.

Developing the next generation neutron detectors for space,
defense and geological applications.

RMYV Technology Group, LLC

Provides mitigation services for advanced & engineered
materials, satellite systems, robotics, space technology and
medical device sectors.

S3 USA Holdings

Small satellite development.

Santa Clara University (Center for
Nanostructures)

Partnering with Ames on the Thermal and Electrical Nano-
scale Transport project.

Scanadu, Inc.

Developer of a Medical Tricorder, packed with sensors that
provide its customers with valuable data about the body.
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R&D Partners (Academic, Non-Profit,
Industry)

Activities/Area of Research

Science and Technology Corporation

Offers a broad range of advanced research and engineering
services and provides quality technical support services from
test planning to results documentation.

Singularity Education Group

Educator to empower leaders to apply exponential
technologies to address humanity’s grand challenges.

Skytran, Inc.

Developer of a sustainable Personal Rapid Transit technology
as an alternative to today’s automobile-based transportation
technology.

Space Grant Education and Enterprise
Institute

Provides experiential learning opportunities to university
students in space sciences, engineering, science
administration, and related fields at NASA ARC.

Space System/Loral

Leading provider of geostationary commercial satellites and
spacecraft systems.

Stellar Exploration

Small aerospace product-oriented company supporting NASA
and DOD, focused on practical near-term solutions with an
emphasis on rapid design-test-validate product cycle.

Stinger Ghaffarian Technologies

Provides systems engineering, technical management, and
engineering analysis processes and capabilities to government
and private industries.

Takshashila University

Not-for-profit, independent, institution of higher learning,
engaged in research and development projects and education
activities.

Tesla Motors

Developer of an advanced battery systems that are safer and a
more reliable form of energy storage.

UAV Collaborative

Promotes the research and development of unmanned aerial
vehicles for scientific, civil and commercial use.

University Associates - Silicon Valley LLC

A partnership with University of California, Santa Cruz, a
major step toward NASA’s vision of creating a world class
center for research, education, innovation and related
commercial development.

Vasper Systems California, LLC

Developed a technology designed to stimulate the production
of natural human growth hormone by using a revolutionary
patent device in conjunction with traditional exercise
equipment.

Verdigris Technologies

Technology development to solve global carbon emissions and
climate change.

Wattminder, Inc.

Creator of a web platform to enable hands-on STEM learning
utilizing a cloud-based lesson delivery system.

Wyle Laboratories, Inc.

Support provider for specialized engineering, scientific, and
technical services to NASA, DOD, and a variety of commercial
customers.

Zenpire Corp

Create software with complete solutions for semiconductor
and flat panel industries.

Source: NASA Research Park Office 2014.

2.14 NASA Research Aircraft

ARC no longer has any research aircraft. Only small unmanned aerial systems vehicles are
flown at the center and those are either electrically powered or utilize a small gasoline
engine. The helicopters listed below are operated by the U.S. Army Aviation Development

Directorate (ADD)-AFDD at ARC.
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2.14.1 EH-60L Blackhawk

The Blackhawk helicopter is a twin-turbine, single main rotor modified for aeronautical
research. Recently conducted research has consisted of development and testing
modernized flight control laws, full spectrum technology approaches for safe operations in
degraded visual environments (such as brownout conditions), stabilization of externally
slung loads, and autonomous formation flight. Typical annual usage of the EH-60L is 120
flight hours

2.14.2 JUH-60A Rotorcraft-Aircrew Systems Concepts Airborne Laboratory

The Rotorcraft-Aircrew Systems Concepts Airborne Laboratory (RASCAL) is a highly
modified UH-60A Black Hawk helicopter developed for advanced flight control research. Its
purpose is to provide the capability for in-flight investigations of advanced control,
guidance, and display systems that allow both high agility and maneuverability and the
ability to fly close to the ground in poor visibility conditions. The RASCAL contains a full-
authority, programmable, digital fly-by-wire control system, advanced sensors in the fixed
and rotating systems for health and usage monitoring research, and active flight controllers
for envelop limiting and cueing work. This facility is presently used by Army researchers.
Annual usage of the RASCAL is typically 120 flight hours.

2.14.3 OH-58CKiowa

The Kiowa is a two-seat, side-by-side, single-engine helicopter used at ADD-AFDD for pilot
proficiency and chase operations during the conduct of flight tests. Typical annual usage of
the OH-58C is 60 flight hours.

2.15 Significant Aspects Summary

Table 2-3 contains a listing of the significant aspects and environmental impacts resulting
from Ames Research Center Operations.
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Table 2-3. Significant Aspects Summary for NASA Ames Research Center

Date of Size square meters
Facility Number Construction (square feet) Facility Name Significant Aspects
N200 1943 2,571 (27,670) Administration Flammable liquids, corrosives (boiler treatment
Building chemicals, used batteries), other regulated materials.
N202 1950 2,463 (26,508) Space Technology Corrosives: boiler treatment chemicals, used batteries.
N203 1942 2,144 (23,080) Imaging Technology | Oxidizers/peroxides, corrosives, poisons, other
Laboratory regulated materials
Batteries
Beneficial: Photo-laboratory treatment systems
reduce hazardous waste and industrial wastewater
N204 1955 1,364 (14,681) Vertical Gun Range Hazardous cleaning agents
Explosives, compressed gasses, flammable liquids,
poisons, used batteries.
Class 4 laser
Paints
N204A 1955 587 (6,314) Same as above (Same as above)
N206 1946 2,264 (24,368) 12Foot Pressure Hazardous coatings/cleaning agents
Wind Tunnel Wind tunnel cooling tower blowdown
Gasses, flammable liquids, corrosives, other regulated
materials
8 ASTs (hydraulic oil, 60850 gallons)
Beneficial: CFC Replacement, Minimization of
hazardous waste
Occupational Noise
N206A 1969 1,114 (11,996) 12Foot Pressure (Same as above)
Wind Tunnel
Auxiliaries Building
N207 1946 2,531 (27,239) Balance Calibration Hazardous coatings/cleaning agents

Laboratory
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Date of Size square meters
Facility Number Construction (square feet) Facility Name Significant Aspects
N207A 1949 279 (3,000) (Same as above) Gases, flammable liquids, corrosives, used batteries,
other regulated materials
Solvents, adhesives/catalysts
Transformer (<50 parts per million [ppm])
N210 1947 7,365 (79,279) Flight Systems Hazardous cleaning agents Corrosives, flammable
Research Laboratory | liquids, other regulated materials
HVAC blow-down
Batteries
N211 1945 14,305 (153,976) Flight Support Paints
Facility Hazardous cleaning agents Non-halogenated oil, oil
filters, contaminated solids; batteries; cleaners; fuel
filters
3 aboveground storage tanks (ASTs) (diesel, 50
gallons; Jet A, 5,000 and 19,500 gallons)
N212 1950 1,429 (15,380) Model Development | Hazardous coatings/cleaning agents Gases, flammable
liquids, corrosives, poisons, other regulated materials
Paints, paint thinner, and paint contaminated solids
and rags; batteries; adhesives; aerosol cans
Source reduction of paint booth debris (paint sprayer
and liquid management system)
N213 1950 9,275 (99,833) Research Support Flammable liquids, corrosives, poisons, other
Building regulated materials
Class 4 lasers
1 AST (diesel, 350 gallons)
Batteries; misc. laboratory reagents and chemicals
Hazardous cleaning agents
N215 1941 2,672 (28,763) Army Solvents,
Aeroflightdynamics hazardous cleaning agents
Directorate 7x10- Medical waste, batteries
Foot Wind Tunnel 1 Flammable liquids, gases, corrosives, poisons, other
regulated materials
1 AST (diesel, 175 gallons)
N216 1941 211 (2,273) Army Solvents, hazardous cleaning agents Laser cooling
Aeroflightdynamics water
Directorate 7x10- Class 3 and 4 lasers
--Foot Wind Tunnel 2 | Solvents, oily rags
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Facility Number

Date of
Construction

Size square meters
(square feet)

Facility Name

Significant Aspects

Flammable liquids, corrosives, poisons, gases, other
regulated materials

Transformer (<50 ppm PCBs)

Motor coolant water recycling

N216A

1973

555 (5,973)

Army Aeromechanics
Lab Model
Preparation Building

(Same as above)

N216B

1973

462 (4,971)

N217

1969

79 (846)

Magnetic Standards
Laboratory

Transformer (<50 ppm PCBs)
Coolant Recovery System (recycles used machine
coolant - 3,000 gallons/year)

N217A

1972

200 (2,158)

Magnetic Test
Facility

(Same as above)

N220

1940

3,520 (37,888)

Technical Services

Solvents, hazardous coatings/cleaning agents
Gases, flammable liquids, corrosives, poisons, other
regulated materials

Batteries, oil-contaminated water and rags, inorganic
compounds, contaminated solids, solvents and
adhesives

Transformers (<50 ppm PCBs)

Community and occupational noise

Waste minimization reusable steel grit to remove
lead-based paint;

Acoustic foam

N221

1944

14,020 (150,906)

40 by 80Foot Wind
Tunnel

Gasses, corrosives, flammable liquids, oxidizers,
poisons, other regulated materials

Combustion products (engine testing), hazardous
coatings/cleaning agents Class 4 laser

5 ASTs (hydraulic oil, 350 - 3,000 gallons), 1 AST (jet
fuel, 500 gallons)

Mercury-containing wastes, fluorescent tubes,
batteries, paints, oily water

Chiller condensate

N221B

1985

1,879 (20,223)

80 by 120 Foot Wind
Tunnel

(Same as above)
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Date of Size square meters
Facility Number Construction (square feet) Facility Name Significant Aspects
N221A 1964 794 (8,546) 20G Centrifuge 28 transformers (<50 ppm PCBs)
Occupational noise
N223 1955 2,145 (23,092) Visitor Center Hazardous cleaning agents Corrosives, flammable
liquids/solids, gasses, poisons, oxidizers, other
regulated materials
1 AST (diesel, 85 gallons)
Display aircraft washing (oils/grease, heavy metals)
Contaminated solids, solvents, corrosives, batteries,
mercury-containing wastes, ethylene glycol, organics
N225B 1975 8,984 (96,706) Substation North 1 AST (oil, 1,000 gallons)
Compressed gases, flammable and combustible
liquids.
N226 1964 3,101 (33,383) 6 by 6 Foot Gasses, flammable liquids, oxidizer/peroxides
Supersonic Wind Combustible liquid (transformer.)
Tunnel
N227 1955 6,100 (65,665) Unitary Plan Wind Gases, flammable liquids, and corrosives,
Tunnel oxidizer/peroxide, poisons, other regulated materials
Hazardous coatings/cleaning agents Class 4 laser
14 ASTs (hydraulic and DTE oil, diesel, 80 8,000
gallons)
Batteries; nonhalogenated oil, oil filters, oily rags, and
oily water; kerosene; paints and solvents;
contaminated solids; fluorescent tubes
Wind tunnel cooling tower blowdown
Historical buildings
N227A 1955 1,854 (19,960) 11 Foot Transonic (Same as above)
Wind Tunnel
N227B 1955 1,841 (19,820) 9x7 Foot Supersonic | (Same as above)
Wind Tunnel
N227C 1955 1,282 (13,800) 8x7 Foot Supersonic | (Same as above)
Wind Tunnel
(Storage)
N227D 1955 1,125 (12,110) Unitary Plan Wind (Same as above)
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Date of Size square meters
Facility Number Construction (square feet) Facility Name Significant Aspects
Tunnel Auxiliaries
Building
N229 1961 4,313 (46,426) Electric Arc Shock Hazardous cleaning agents Gases, corrosives,
Tube flammable liquids, other regulated materials
Batteries, contaminated solids, organic compounds
Five Transformers (Rm. 156, Shop >500 ppm PCBs, all
others <50 ppm PCBs)
Class 4 laser
N229A 1976 2,223 (23,926) 3.5Foot Hypersonic Hazardous coatings/cleaning agents Laboratory
Wind Tunnel chemicals
4 ASTs (300 - 4,000 gallons, Fryquel, waste oil, waste
oil/water)
N229B 1978 450 (4,847) 3.5Foot Hypersonic (Same as above)
Wind Tunnel Model
Storage
N230 1960 2,929 (31,523) Physical Sciences Gasses, flammable liquids, poisons, corrosives, other
Research Laboratory | regulated materials
Hazardous cleaning agents Solvents
Class 3B, 4 lasers
6 ASTs (oil, 100 gallons)
N231 1960 687 (7,398) Fluid Dynamic Solvents, hazardous cleaning agents
Laboratory Flammable liquids, gasses, other regulated materials
N233 1960 5,613 (60,422) Central Computer Inorganic liquids, toner
Facility Combustible Flammable liquids, corrosives,
oxidizer/peroxide, Lead Acid batteries, other
regulated material
Transformer (<50 ppm PCBs)
N233A 1973 2,945 (31,700) (Same as above) (Same as above)

NASA Ames Research Center

Environmental Management Division

March 2015

Pg 33

Environmental Resources Document

File: 2015 ARC ERD_FINAL.doc




National Aeronautics and Space Administration

~
Chapter 2. Existing Facilities, Operations, N\A\%‘
and Their Impacts =

Facility Number

Date of
Construction

Size square meters
(square feet)

Facility Name

Significant Aspects

N234

1962

2,292 (24,667)

Thermal Protection
Laboratory

Hazardous coatings/cleaning agents Flammable
liquids/solids, poisons, corrosives, gasses,
oxidizer/peroxide, other regulated materials

Class 3B, 4 lasers, x-ray diffraction machine (60
kilovolts [kV]), electron microscope (25 kV)
Batteries, organic compounds, solvents and cleaners
1 AST (hydraulic oil, 100 gallons)

N234A

1962

206 (2,215)

Thermal Protection
Laboratory Boiler

Boiler scrubber, plenum spray maintenance

Gases, flammable liquids/solids, oxidizers/peroxides,
poisons, corrosives, other regulated materials
Cooling tower sludge, used containers, barium
compounds, organic compounds

Combustion products (boiler for arc jet)

N235

1964

1,008 (10,850)

Cafeteria

Gasses, corrosives, other regulated materials
Kitchen usages

N236

1964

6,052 (65,141)

Biosciences
Laboratory/ Animal
Research Incinerator

Animal facility and cage cleaning

Gases, flammable liquids/solids, corrosives, poisons,
oxidizer/peroxide, batteries, other regulated materials
Medical/pathological waste, solvents, photo
developer/fixer, organic compounds, contaminated
solids, used containers

Radiographic machines (76 kV, 150 kV)

PCB capacitors and solids

2 ASTs (diesel, 80120 gallons)

N237

1964

5,599 (60,270)

Hypervelocity
FreeFlight Facility

Hazardous cleaning agents Heating, ventilation, and
air conditioning (HVAC) blowdown

Batteries

Gasses, flammable liquids, corrosives, poisons,
explosives, other regulated materials

Four transformers (<50 ppm PCBs)

Class 4 lasers

Elimination of copper from treatment chemicals,
oil/water separator

Occupational noise
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Facility Number

Date of
Construction

Size square meters
(square feet)

Facility Name

Significant Aspects

N238

1964

1,582 (17,030)

Arc Jet Complex

Combustion products (arc jet heating), hazardous
coatings/cleaning agents

Gasses, flammable liquids, poisons, corrosive, other
regulated materials

Batteries, solvents and thinners, contaminated solids,
oil and oily rags

Class 3b, 4 lasers

N239

1965

11,694 (125,876)

Life Sciences
Research
Laboratories

Hazardous cleaning agents HVAC blowdown,
laboratory glassware washing machine, laboratory
sinks

Gases, flammable liquids/solids, poisons, corrosives,
oxidizer/peroxide, other regulated materials
Medical/pathological waste, batteries, organic and
contaminated solids, organic liquids and solvents,
inorganic acids, adhesives and misc. laboratory
chemicals, nonhalogenated oil and oily wastes,
mercury-containing wastes, used containers, mercuric
chloride

Class 4 laser (radioactive sources), electron
microscopes (30 kV, 60 kV, 80 kV, 200 kV)
Transformer (< 50 ppm PCBs)

2 ASTs (diesel, 500 gallons)

N239A

1966

2,800 (30,136)

Life Sciences
Research Laboratory
High Bay

(Same as above)

N240

1965

3,844 (41,376)

Airborne Missions
and Applications
Laboratory

Ethylene oxide (sterilizer), hazardous cleaning agents
HVAC blowdown

Gasses, flammable liquids/solids, poisons, corrosives,
oxidizers, other regulated materials

Electron microscope (20kV)

Batteries, paints and resins, ethylene glycol

NZ240A

1982

1,226 (13,200)

Life Sciences Flight
Experiments

(Same as above)
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Date of Size square meters
Facility Number Construction (square feet) Facility Name Significant Aspects
N241 1965 5,794 (62,370) Administrative Flammable liquids, corrosives
Management 1 AST (diesel, 250 gallons)
Building Oily water, contaminated solids, paints, batteries,
lead-containing debris
HVAC blowdown
N242 1966 2,582 (27,794) Vestibular Research Solvent usage, hazardous cleaning agents
Gasses, flammable liquids/solids, corrosives,
oxidizers, poisons, other regulated materials
Contaminated solids, batteries, used containers
Three Transformers (<50 ppm PCBs)
Source Reduction of Paint Booth Debris (includes High
Volume Low Pressure paint sprayer and Liquid
Management System), 3 Air Compressor Oil/Water
Separators
Class 3b laser
N243 1967 12,263 (132,000) Flight and Guidance Hazardous cleaning agents
Simulation HVAC blowdown
Laboratory Gasses, flammable liquids, oxidizers/peroxides,
poisons, corrosives, other regulated materials
1 AST (hydraulic oil, 800 gallons)
Batteries, paints, oily water and rags
N243A 1967 920 (9,900) Simulation (Same as above)-
Equipment Building
N244 1967 7,583 (81,626) Space Projects Hazardous coatings/cleaning agents HVAC blowdown
Facility Gasses, flammable liquids, poisons, corrosives, other

regulated materials

Batteries, adhesives and solvents, oils
2 Transformers (<50 ppm PCBs)
Class 3b lasers (radioactive sources)
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Date of Size square meters
Facility Number Construction (square feet) Facility Name Significant Aspects
N245 1970 7,079 (76,200) Space Sciences Hazardous cleaning agents Batteries, methanol,
Research Laboratory | ethylene glycol, inorganic acids, compressed gasses
and cylinders, oil, contaminated solids
Gases, flammable liquids/solids, corrosives,
oxides/peroxide, poisons, other regulated materials
1 AST (diesel, 110 gallons)
Radioactive sources
HVAC blowdown
Occupational Noise
N246 1973 3,387 (36,455) Model Construction Gasses, flammable liquids, poisons, other regulated
Facility materials
Hazardous coatings/cleaning agents Oil, batteries
Model prep. cooling water
N247 1975 1,043 (11,224) 40 by 80Foot Wind Combustion products (engine testing)
Tunnel Offices Batteries
N248 1973 3,212 (34,573) Aircraft Servicing Organic vapor (washrack oil/water separator),
Facility Hazardous coatings/cleaning agents
Aircraft washrack
Gasses, flammable liquids, other regulated materials
Petroleum hydrocarbons, oil and grease
Replace trichloroethylene use with aqueous cleaner
Batteries, oily water, Jet A, contaminated solids,
nonhalogenated oils, used containers, misc. paints and
solvents, grease and lubricants, alodine, aerosol cans,
misc. chemicals
N248A 1973 373 (4,010) Ground Support (Same as above)
Equipment Building
#1
N248B 1976 279 (3,000) Ground Support (Same as above)
Equipment Building
#2
N248C 1987 533 (5,738) RSRA Calibration (Same as above)
Facility
N248D 1995 372 (4,000) Aircraft Services (Same as above)
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Date of Size square meters
Facility Number Construction (square feet) Facility Name Significant Aspects
Storage Building
N248E 1995 93 (1,000) Aircraft Washrack (Same as above)
Facility
N249 1975 18,299 (196,968) Outdoor Hazardous cleaning agents
Aerodynamic Compressed gas cylinders
Research Facility Aircraft maintenance (oils, petroleum products, heavy
metals)
Vehicle/Engine care
N250 1974 292 (3,140) High-Pressure Gasses, corrosives, flammable liquids
Facility 1 AST (oily water, 4,000 gallons)
N251 1977 348 (3,744) Motor Pool Gasses, flammable liquids, other regulated materials
Fuel dispensing, hazardous coatings/cleaning agents
2 underground storage tanks (USTs) (4,000 gallons,
gasoline; 2,500 gallons, diesel); 3 ASTs (65 gallons,
misc. oils and lubricants); 4 ASTs (500 - 2,000
gasoline and diesel fuel, inactive)
Runoff from fleet parking (oil and grease, antifreeze,
fuel); vehicle fueling; vehicle maintenance and wash
rack (oil and grease, fuel, heavy metals, etc.)
Diesel fuel, ethylene glycol, nonhalogenated oil and oil
filters, aerosol cans, used containers, oily waters and
rags, gasoline, sump water, contaminated solids
Vehicle wash rack
N254 1980 706 (7,600) Telecommunications | Flammable liquids, corrosives, poisons
Gateway Facility 1 AST (diesel, 800 gallons)
N255 1978 7,118 (76,619) Facility Gasses, flammable liquids, corrosives, poisons, other
Supply regulated materials
Support Runoff from fleet vehicle parking (oil and grease,
Center antifreeze, fuel)
Toner, misc. chemicals
Particulates (shredder, permitted equipment)
N257 1982 1,378 (14,828) Crew Vehicle Batteries, contaminated solids, oily rags

Systems Research
Facility

2 ASTs (hydraulic oil, 220 - 400 gallons)
Gasses, flammable liquids/solids, poisons, other
regulated materials

Hazardous coatings/cleaning agents
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N258 1986 8,133 (87,540) Numerical Gasses, flammable liquids, corrosives and other
Aerodynamic regulated materials
Simulation Facility Batteries, fluorescent tubes
1 AST (diesel, 110 gallons)
N259 1984 539 (5,800) Support Facility High | Gasses, flammable liquids, poisons, other regulated
Altitude Aircraft materials
Hazardous coatings/cleaning agents
N260 1987 2,382 (25,636) Fluid Mechanics Flammable liquids, other regulated materials
Laboratory Organic compounds, paints and solvents, aerosol cans,
nonhalogenated oils, oily rags, batteries
Hazardous coatings/cleaning agents 1 AST (hydraulic
oil, 150 gallons)
Class 4 lasers
N261 1989 1,319 (14,200) Biomedical Research | Gasses, corrosives, other regulated materials
Facility Organic liquids and solids, contaminated solids, used
containers, solvents, batteries
N262 1990 4,244 (45,685) Human Performance | Hazardous cleaning agents
Research Facility Batteries, solvents
Corrosives, flammable liquids/solids
N263 1989 234 (2,520) Digital Flammable liquids, corrosives
Telecommunications | 1 AST (diesel, 300 gallons)
Systems Building
N265 1988 495 (5,329) Hazardous Gasses, flammable liquids/solids, oxidizers, poisons,
Substances Transfer | other regulated materials
Site (Note: this location is a waste consolidator rather than
a waste generator.)
N267 1991 597 (6,427) Maintenance Gasses, flammable liquids, corrosives,
Operation Building oxidizer/peroxide, other regulated materials
Radioactive source
Runoff from fleet vehicle parking (oil and grease,
antifreeze, fuel)
Particulates, combustion products (tub grinder and
brush chipper and engines)
N269 1990 5,355 (57,643) Automation Sciences | Class 3b lasers

Batteries, contaminated solids, resins, adhesives,
solvents
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Facility Number

Date of
Construction

Size square meters
(square feet)

Facility Name

Significant Aspects

Flammable liquids, corrosives, other regulated
materials

N271

1999

229 (2,464)

Industrial
Wastewater
Pre-treatment Plant

Corrosives, other

Contaminated solids

Pretreatment facility discharge to municipal sewer
(29,510 gallons per day [gpd])

1933

35,795 (385,290)

Hangar 1

Hazardous Materials/Waste Usage and Storage:
Petroleum hydrocarbons, Oil and Grease

Organic vapor (aircraft wash oil/water separator)
Waste oil, oil filters, oil rags, oil-contaminated solids
and water; batteries; contaminated fuel; paints,
adhesives, and organic compounds; aerosol cans
Conserved: Shenandoah Plaza Historic District

46

1942

32,226 (346,875)

Hangar 2

(Same as above)

47

1942

40,296 (433,738)

Hangar 3

(Same as above + AST [50 gallons diesel])

ARC All Facilities

Solvents, hazardous coatings/cleaning agents,
Combustion products (boilers, emergency and mobile
generators)

Debris and remediation waste (soil), used oil and oily
water, PCB-containing wastes, jet fuel, laboratory and
shop wastes (satellite and 90day accumulation areas),
universal wastes, solid (sanitary) waste

235,000 gpd (includes sanitary, industrial, cooling,
and irrigation uses)

115,000 gpd

27,700kWh//year

Vegetation, wetlands, fish, and wildlife preservation;
historical resource preservation; groundwater and
soil restoration

Sundry chemicals/usages

Source: NASA 2009, 2014a.
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2.16 NASA Ames Research Park and Eastside Airfield Operations

2.16.1 Facility Usage

ARC contains many specialized and unique facilities that support the mission of ARC and
the missions of the resident agencies. Resident agency organizations use dedicated
facilities for specified periods of time, ranging from a few days to years. Presently, there are
more than a dozen different resident agencies using ARC facilities.

2.16.2 Resident Agencies

Under NASA'’s oversight, the family of resident agencies at ARC has grown considerably.
The different organizations using a variety of facilities include:

e CANG, 129th Rescue Wing

e Defense Energy Supply Center

e Defense Commissary

e Federal Emergency Management Agency

e U.S. Postal Service

2.16.3 Airfield Operations

The airfield at ARC is a fully functional federal airport with all the necessary facilities
needed for aircraft operations. Aircraft facilities include:

e Two parallel runways, 2,804 meters (9,200 feet) and 2,469 meters (8,100 feet) long
e Three large hangars, approximately 305 by 91 meters (1,000 by 300 feet)
e Aircraft wash facilities

e Aircraft fuel terminal facility

e 24-hour crash, fire, and rescue

e 16-hour air traffic control tower

e More than 70 structures related to airfield operations

e Extensive ramp space

e Instrument landing system

e Pilot weather briefings

e Flight planning service

Hangar 1 is a contributing element in the Shenandoah Plaza Historic District. It is one of the
largest hangars in the world, and until recently housed hangar, administrative, warehouse,
maintenance, and classroom space. Hangar 1 is one of the buildings contributing to the
historic Shenandoah Plaza District.
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2.16.4 Military Facilities

Military facilities at the Center include the CANG facilities located in the Eastside/Airfield
area and Army Reserve military housing (Wescoat Village) located south of the NRP area.
These facilities are discussed in more detail in Chapter 4, “Land Use.”

2.16.5 Multipurpose Facilities

ARC has a wide range of facilities suitable for administration activities, aircraft and vehicle
maintenance, warehouse space, and living quarters. With varying degrees of alterations,
these facilities can be tailored for many different uses. Almost 400,000 square meters (4.3
million square feet) of space are available, including:

e Storage/hangar space/maintenance/shops, 135,856 square meters (1,462,344
square feet)

e Office space, 246,886 square meters (2,657,464 square feet)

The NADP includes planning for more office space and additional housing.

2.16.6 Amenities Infrastructure
Other facilities and infrastructure that support the quality of life at NASA include:
e Bike/hiking trail access
e U.S. Post Office
¢ Golden Bay Federal Credit Union
e C(afeteria/deli
e Moffett Training and Conference Center
e Base police/security force
e World-class communication infrastructure
e Satellite and fiber optic links

e Recreation and fitness facilities
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Chapter 3. Socioeconomics

3.1 Overview

This chapter describes existing socioeconomic conditions in and around ARC. Information
regarding population and employment at the regional, county, and local levels; the local
housing market and fiscal conditions of the county; local jurisdictions; school districts; and
ARC are analyzed. Applicable regulations are discussed as well as relevant policies and
measures that address potential socioeconomic impacts of operations and future
development at ARC. Information presented in this chapter was obtained from the
November 2009 NASA ARC ERD (NASA 2009), NADP EIS (Design, Community &
Environment 2002), U.S. Census, and other sources.

3.2 Regulatory Background
3.2.1  Federal Regulations

3.2.1.1 National Environmental Policy Act

Under NEPA, an EIS must consider social and economic effects if they are interrelated to
natural or physical environmental effects, and its definition of effects includes social and
economic factors (40 CFR 1508.8 and 1508.14). However, social and economic effects do
not, by themselves, require preparation of an EIS.

3.2.2  Local Regulations

3.2.2.1 Santa Clara County

The Growth and Development and Economic Well-Being chapters of the County’s General
Plan contain a number of socioeconomic goals, strategies, and policies that are relevant to
ARC (Santa Clara County 1994). Additionally, the County’s updated 2009-2014 Housing
Chapter, adopted in August 2010, addresses projected growth in the County’s housing need
and identifies the future development of housing at ARC as a potential source of housing
credits to help the County meet its state-mandated regional housing allocation (Santa Clara
County 2010).

3.2.2.2 City of Mountain View

The City’s General Plan contains themes and overarching strategies for improving the City’s
overall health and wellness and economic prosperity (City of Mountain View 2012).
Strategies include enhancing the City’s stock of affordable housing, improving the overall
economic base and diversity of businesses, and increasing land use intensities in key
planning areas to support continued growth. Relevant socioeconomic policies are found in
the Land Use and Design and Housing Elements of the General Plan.
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3.2.2.3 City of Sunnyvale

The City of Sunnyvale’s 2011 Consolidated General Plan includes Citywide Vision Goals that
that cover the full range of the City’s social and economic aspirations, as well as individual
goals that affect certain neighborhoods or business areas of the City (City of Sunnyvale
2011a). Relevant socioeconomic goals and policies are found in the Community Vision,
Land Use and Transportation, and Housing Chapters.

3.3 Regional setting

3.3.1 Population Characteristics

This section describes regional, county, and local population characteristics. Based on the
2010 Census data, the cities of Mountain View and Sunnyvale had estimated populations of
74,066 and 140,081, respectively.

3.3.1.1 San Francisco Bay Area

Based on the 2010 Census, the Bay Area has a population of 7,150,739, approximately one
fifth of the state’s population. The Bay Area includes the counties of Alameda, Contra Costa,
Marin, Napa, San Francisco, San Mateo, Santa Clara, Solano, and Sonoma. Although Santa
Cruz is sometimes included as a 10th county, ARC adheres to a nine-county definition as set
forth by the Association of Bay Area Governments (ABAG).

Table 3-1 shows the population growth experienced in the Bay Area between 2000 and
2010, increasing at an average annual rate of 0.5%. Santa Clara, Alameda, and Contra Costa
counties are the largest counties and make up 60% of the Bay Area population and account
for 72% of the growth. The Bay Area is expected to grow by approximately 13% between
2010 and 2025, to an expected population of 8.1 million.

Table 3-1. Population and Household Trends

Average Annual
2000 2010 Change 2000-2010
Ames Research Center Area!
Population? 202,468 214,147 0.6%
Households? 83,781 85,341 0.2%
Average Household Size? 2.40 2.50 0.4%
Employed Residents per Household? 1.36 1.25 -0.8%
Household Type-Families? 58% 62% 0.7%
Household Type-Non-Families? 42% 38% -1.0%
Tenure-Owner? 45% 46% 0.1%
Tenure-Renter? 55% 54% -0.1%
Santa Clara County
Population 1,682,585 1,781,642 0.6%
Households 565,863 604,204 0.7%
Average Household Size 2.92 2.90 -0.1%
Employed Residents per Household 1.49 1.33 -1.2%
Household Type-Families 70% 71% 0.1%
Household Type-Non-Families 30% 29% -0.2%
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Average Annual

2000 2010 Change 2000-2010
Tenure-Owner 60% 58% -0.4%
Tenure-Renter 40% 42% 0.5%
San Francisco Bay Area
Population 6,783,762 7,150,739 0.5%
Households 2,466,020 2,608,023 0.6%
Average Household Size 2.69 2.69 0.0%
Employed Residents per Household 1.37 1.25 -0.9%
Household Type-Families 65% 65% 0.0%
Household Type-Non-Families 35% 35% 0.0%
Tenure-Owner 58% 56% -0.3%
Tenure-Renter 42% 44% 0.4%
Notes:
L ARC area includes the combined jurisdictions of Mountain View and Sunnyvale.
2 All data from the 2000 and 2010 U.S. Census, except for 2010 employed residents, which is from ABAG
Projections 2013.
Source: U.S. Census n.d.; ABAG 2013.

3.3.1.2  Santa Clara County

Between 2000 and 2010, the County population grew from 1.7 million to 1.8 million, at an
annual rate of 0.6%. This increase accounts for 27.0% of growth in the Bay Area during this
time. The 2010 Census recorded 1,781,642 residents residing in the County, making it the
most populous county in the Bay Area (ABAG 2013). ABAG has projected a population
increase of slightly fewer than 300,000 in the County between 2010 and 2025, an increase
of 16.8%. Current population data and forecasts for the County are contained in Tables 3-1

and 3-2.
Table 3-2. Population and Household Projections
Projected Change
2010 2015 2020 2025 2010-2025
Population
Ames Research | 51, 147 226,400 238,800 251,600 | 17.49%
Center Area!
Santa Clara 1,781,642 1,877,700 1,977,900 2,080,600 | 16.78%
County
San Francisco | 7 1¢ 739 7,461,400 7,786,800 8,134,000 | 13.75%
Bay Area
Households
Ames Research
85,341 90,130 95,080 99,800 16.94%
Center Area!
Santa Clara 604,204 639,160 675,670 710,610 17.61%
County
San Francisco | ; 48 023 2,720,410 2,837,680 | 2,952,910 | 13.22%
Bay Area
Notes:
TARC area includes the combined jurisdictions of Mountain View and Sunnyvale.
Source: ABAG 2013.
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The growth in households in the County mirrors population growth. In 2010, 58% of
County households owned their home, an ownership rate slightly higher than that of the

overall Bay Area (56%). Homeownership rates declined slightly over the 2000-2010

decade for both the County and the Bay Area.

The County’s median household income in 2012 was $91,425, higher than the Bay Area, but

lower than the ARC area, as shown in Table 3-3. The 2012 County household income

distribution is presented in Table 3-4.

Table 3-3. Median Household Income

20121
Ames Research Center Area? $100,653
Santa Clara County $91,425
San Francisco Bay Area? $76,209

Notes:

Source: U.S. Census Bureau n.d.

1 All income amounts are expressed in nominal 2012 dollars.
2 ARC area includes the combined jurisdictions of Mountain View and
Sunnyvale. Median calculated by BAE from grouped frequency distribution.

Table 3-4. Estimated 2012 Household Income Distribution

2012 Income Ames Research Center Area! | Santa Clara County Ziz:ran01sco Bay
Less than $15,000 5.3% 7.5% 9.3%
$15,000 to $24,999 6.5% 6.3% 7.7%
$25,000 to $34,999 4.9% 6.2% 6.9%
$35,000 to $49,999 8.1% 9.1% 10.3%
$50,000 to $74,999 12.3% 13.2% 15.3%
$75,000 to $99,999 12.6% 11.8% 11.8%
$100,00 to $149,999 23.5% 19.8% 17.6%
$150,000 and above 26.9% 26.1% 21.2%
Notes:

1 ARC area includes the combined jurisdictions of Mountain View and Sunnyvale.

Source: U.S. Census Bureau n.d.

The 2010 median age in the County was 36.2 years, as compared to 37.8 for the Bay Area

(see Table 3-5).
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Table 3-5. Age Distribution 2000 AND 2010

2000 2010
Ames Research Center Area!
Under 18 19.6% 21.5%
18-24 7.9% 6.9%
25-34 23.7% 20.1%
35-44 18.3% 17.0%
45-54 12.2% 13.8%
55-64 7.7% 9.7%
65+ 10.6% 11.0%
Median Age 34.5 35.8
Santa Clara County
Under 18 24.7% 24.1%
18-24 9.3% 8.9%
25-34 17.8% 15.1%
35-44 17.6% 15.6%
45-54 13.0% 14.8%
55-64 8.0% 10.4%
65+ 9.5% 11.1%
Median Age 34.0 36.2
San Francisco Bay Area
Under 18 23.6% 22.2%
18-24 8.8% 9.0%
25-34 16.5% 14.7%
35-44 17.3% 14.9%
45-54 14.2% 15.0%
55-64 8.4% 11.9%
65+ 11.2% 12.3%
Median Age 35.6 37.8
Notes:
1 ARC area includes the combined jurisdictions of Mountain View and Sunnyvale.
Source: U.S. Census Bureau n.d.

3.3.1.3 Ames Research Center Area

The ARC area includes the cities of Sunnyvale and Mountain View, which surround the ARC.
Although portions of ARC lie within the boundaries of both cities, it is primarily located in
unincorporated Santa Clara County. The ARC area has a 2010 population of 214,000, or
approximately 12% of County residents. The ARC area experienced an annual population
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increase of 0.6% between 2000 and 2010, the same rate as the County over the same time
period. ABAG projects a 12.8% population increase in this area from 2010 to 2025, adding
37,500 residents.

As of 2010, 46% of ARC area households own their homes, as compared with 58% in the
County. Home ownership rates within the ARC area increased at a rate of only 0.1%
annually from 2000 to 2010, while the county home ownership rate dropped at an annual
rate of 0.4% over the decade.

At $100,653, the ARC area has a higher median income than either the County or the Bay
Area (see Tables 3-3 and 3-4 above). As of 2010, the median age for the ARC area
population is 35.8 years, while the median for the County is 36.2 (see Table 3-5).

3.3.2 Employment

This section presents employment data for the region, County, and local area.

3.3.2.1 San Francisco Bay Area

The Bay Area has approximately 3.4 million full- and part-time jobs as of 2010. The number
of jobs in the Bay Area declined by nearly 10% between 2000 and 2010, but employment is
expected to grow by approximately 1.3% annually from 2010 through 2035 (see Table 3-
6). Services, retail trade and manufacturing & wholesale comprise 68% of the Bay Area'’s
economy as of 2010, and are expected to dominate through 2025.

Table 3-6. Employment Projections by Industry Sector

2010-
2000 2010 2025 2025
Annual
Industry Sector Number | Percent | Number [ Percent | Number | Percent Change

San Francisco Bay Area

Agriculture & Natural

24,470 0.7% 24,640 0.7% 24,800 0.6% 0.0%
Resources

Construction 231,380 6.2% 142,350 4.2% 203,280 5.0% 2.4%

Manufacturing &

685,480 18.3% 460,170 13.6% 476,580 11.7% 0.2%
Wholesale

Retail 402,670 10.7% 335,930 9.9% 372,210 9.1% 0.7%

Transportation & 177,940 | 4.7% 98,710 2.9% 120,650 | 3.0% 1.3%

Utilities
Information 177,440 4.7% 121,070 3.6% 150,890 3.7% 1.5%
Financial & Leasing 283,350 7.5% 186,070 5.5% 226,770 5.5% 1.3%

Professional &

. . 568,260 15.1% 596,740 17.6% 814,300 19.9% 2.1%
Managerial Services
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2010-
2000 2010 2025 2025
Industry Sector Number | Percent | Number | Percent | Number | Percent ?:lr:::;é

Health & Educational

. 623,590 16.6% 447,720 13.2% 584,230 14.3% 1.8%
Services

Arts, Recreation &

. 432,440 11.5% 472,930 14.0% 589,000 14.4% 1.5%
Other Services

Government 146,440 3.9% 498,970 14.7% 526,610 12.9% 0.4%
Total Employment 3,753,460 | 100.0% | 3,385,300 | 100.0% | 4,089,320 | 100.0% | 1.3%

Santa Clara County

Agriculture & Natural

R 4,560 0.4% 4,530 0.5% 4,120 0.4% -0.6%
esources

Construction 55,460 5.3% 33,590 3.6% 45,660 4.0% 2.1%

Manufacturing &

317,520 30.4% 203,800 22.0% 209,240 18.2% 0.2%
Wholesale

Retail 100,570 9.6% 84,280 9.1% 96,470 8.4% 0.9%

Transportation & 29,000 2.8% 12,950 1.4% 17,130 1.5% 1.9%

Utilities
Information 50,180 4.8% 47,480 5.1% 57,940 5.1% 1.3%
Financial & Leasing 45,230 4.3% 32,490 3.5% 38,710 3.4% 1.2%

Professional &

. . 166,020 15.9% 177,220 19.1% 254,700 22.2% 2.4%
Managerial Services

Health & Educational

. 154,120 14.8% 122,420 13.2% 176,940 15.4% 2.5%
Services

Arts, Recreation &

. 93,410 8.9% 106,750 11.5% 143,090 12.5% 2.0%
Other Services

Government 28,060 2.7% 100,760 10.9% 103,020 9.0% 0.1%

Total Employment 1,044,130 | 100.0% | 926,270 100.0% | 1,147,020 | 100.0% | 1.4%
Source: ABAG 2009, 2013.

The manufacturing and wholesale sector comprises 14% of jobs in the Bay Area. The region
benefits from a research and development infrastructure with nine research facilities, as
well as other high technology and research and development companies, which attract
highly skilled labor for manufacturing.

ABAG projects the number of construction jobs to grow at an annual rate of 2.4% from
2010 to 2025 as the sector recovers from the recession, faster than any other employment
sector in the Bay Area. Professional and managerial services is projected to grow at an
annual rate of 2.1% over the same period.
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3.3.2.2  Santa Clara County

The County is recognized worldwide as a major center for high technology development,
which includes the following high-profile firms:

e Adobe Systems, Inc.

e Apple Computer

e Applied Materials, Inc.

e Advanced Micro Devices (AMD)
e (isco Systems, Inc.

e Facebook

e Google

e Hewlett-Packard Company

e Intel Corporation

e Lockheed-Martin Missiles and Space
e VM Software

e Tesla Motors

In 2010, manufacturing, service, wholesale, and retail trade sectors comprised 78% of all
jobs in the County. The manufacturing and wholesale sector is particularly large in Santa
Clara County, albeit smaller than in 2000. Employment in this sector is expected to grow
minimally from 2010 through 2025 (see Table 3-6 above).

As of 2013, there were 951,600 wage and salary workers in the County (State of California
EDD 2014); in 2010 County employment represented 27% of total employment in the Bay
Area (ABAG 2013). By 2025, the number of workers in the County is projected to increase
by 24% from 2010 levels.

3.3.2.3 Ames Research Center Area

As 0f 2010, 13 percent of all jobs in the County are in the ARC area (Table 3-7), 28% of
which are in the manufacturing and wholesale and transportation sector. Major technology
firms in the ARC area include Google, Symantec, Intuit, Yahoo!, Juniper Networks, Network
Appliances, and AMD.
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Table 3-7. Employment Projections by Industry Sector, Ames Research Center Area

2010-

2000 2010 2025 2025
Industry Sector Number | Percent | Number | Percent | Number | Percent Annual
Change

Agriculture and Natural 230 0.1% 210 0.2% 200 01% 03%

Resources Jobs

Manufacturing, Wholesale

. 70,640 41.5% 34,590 28.2% 36,260 24.8% 0.3%
and Transportation Jobs

Retail Jobs 15,360 9.0% 11,980 9.8% 13,590 9.3% 0.8%

Financial and Professional

. 38,330 22.5% 25,680 20.9% 33,630 23.0% 1.8%
Service Jobs

Health, Educational and

. . 23,840 14.0% 21,910 17.8% 30,680 21.0% 2.3%
Recreational Service Jobs

Other Jobs 21,670 12.7% 28,390 23.1% 31,960 21.8% 0.8%
Total 170,070 | 100.0% | 122,760 | 100.0% | 146,320 | 100.0% | 1.2%
Notes:

ARC Area includes the combined jurisdictions of Mountain View and Sunnyvale.
Source: ABAG 2009

3.3.3  Housing Areas Adjacent to ARC
This section describes existing housing conditions in areas adjacent to ARC.

Bay Area housing markets do not conform uniformly to geographic and jurisdictional
boundaries. Therefore, data from the Metropolitan Transportation Commission’s (MTC’s)
Commuter Forecasts for the San Francisco Bay Area 1990-2020 was used to define this
specific market for the socioeconomic analysis.! MTC organizes this data into
“superdistricts” that do not correspond directly with jurisdictional boundaries. This
definition assumes that workers in Superdistrict 9, which includes Sunnyvale and
Mountain View, serves as a good example for this area. Commuter forecasts for 2010 were
used to conduct this analysis. The complete MTC data set is contained in Table 3-8.

1 To maintain consistency with the original EIS, the Housing Impact Area (HIA) definition has not been
redefined based on more recent data; in any case, it is likely that the general commute patterns and overall
impact area has remained approximately the same, i.e., the superdistricts containing and nearest to the Ames
Research Center.
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Table 3-8. Commuters to Sunnyvale/Mountain View Superdistrict

Mountain View

Super- District of District of Work 2000 % of 2010 % of
district Residence Number Total Estimate Total
1 Downtown SF Sunnyvale/ 548 0.1% 599 0.1%
Mountain View
2 Richmond District Sunnyvale/ 1,153 0.3% 1,197 0.2%
Mountain View
3 Mission District Sunnyvale/ 1,513 0.4% 1,593 0.4%
Mountain View
4 Sunset District Sunnyvale/ 910 0.2% 942 0.3%
Mountain View
5 Daly City/San Bruno | Sunnyvale/ 2,306 0.6% 2,510 0.6%
Mountain View
6 San Sunnyvale/ 5,497 1.5% 6,095 1.5%
Mateo/Burlingame Mountain View
7 Redwood City/ Sunnyvale/ 9,838 2.6% 11,180 2.7%
Menlo Park Mountain View
8 Palo Alto/Los Altos Sunnyvale/ 22,128 5.9% 24,526 5.8%
Mountain View
9 Sunnyvale/ Sunnyvale/ 74,583 19.9% 87,497 20.8%
Mountain View Mountain View
10 Saratoga/ Cupertino | Sunnyvale/ 56,462 15.0% 61,248 14.5%
Mountain View
11 Central San Jose Sunnyvale/ 38,805 10.3% 43,348 10.3%
Mountain View
12 Milpitas/East San Sunnyvale/ 61,051 16.3% 67,192 16.0%
Jose Mountain View
13 South San Sunnyvale/ 29,403 7.8% 31,735 7.5%
Jose/Almaden Mountain View
14 Gilroy/Morgan Hill Sunnyvale/ 5,568 1.5% 5,386 1.3%
Mountain View
15 Livermore/ Sunnyvale/ 5,950 1.6% 7,128 1.7%
Pleasanton Mountain View
16 Fremont/Union City | Sunnyvale/ 23,652 6.3% 25,349 6.0%
Mountain View
17 Hayward/San Sunnyvale/ 3,992 1.1% 4,204 1.0%?
Leandro Mountain View
18 Oakland/ Alameda Sunnyvale/ 1,558 0.4% 1,626 0.4%
Mountain View
19 Berkeley/Albany Sunnyvale/ 467 0.1% 483 0.1%
Mountain View
20 Richmond/El Cerrito | Sunnyvale/ 522 0.1% 553 0.1%
Mountain View
21 Concord/ Martinez Sunnyvale/ 731 0.2% 825 0.2%
Mountain View
22 Walnut Creek/ Sunnyvale/ 592 0.2% 660 0.2%
Lamorinda Mountain View
23 Danville/San Ramon | Sunnyvale/ 2,487 0.7% 2,997 0.7%
Mountain View
24 Antioch/ Pittsburg Sunnyvale/ 1,135 0.3% 1,419 0.3%
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Super- District of District of Work 2000 % of 2010 % of
district Residence Number Total Estimate Total
25 Vallejo/Benicia Sunnyvale/ 386 0.1% 408 0.1%
Mountain View
26 Fairfield/ Vacaville Sunnyvale/ 534 0.1% 614 0.1%
Mountain View
27 Napa Sunnyvale/ 61 0.0% 54 0.0%
Mountain View
28 St. Helena/ Calistoga | Sunnyvale/ 65 0.0% 63 0.0%
Mountain View
29 Petaluma/Sonoma Sunnyvale/ 59 0.0% 56 0.0%
Mountain View
30 Santa Sunnyvale/ 99 0.0% 84 0.0%
Rosa/Sebastopol Mountain View
31 Healdsburg/ Sunnyvale/ 77 0.0% 72 0.0%
Cloverdale Mountain View
32 Novato Sunnyvale/ 136 0.0% 140 0.0%
Mountain View
33 San Rafael Sunnyvale/ 190 0.1% 198 0.0%
Mountain View
34 Mill Valley/Sausalito | Sunnyvale/ 107 0.0% 115 0.0%
Mountain View
Santa Cruz County Sunnyvale/ 6,514 1.7% 8,192 1.9%
Mountain View
San Joaquin County Sunnyvale/ 4,672 1.2% 6,027 1.4%
Mountain View
Stanislaus County Sunnyvale/ 5,389 1.4% 6,713 1.6%
Mountain View
Sacramento County Sunnyvale/ 3,216 0.9% 4,033 1.0%
Mountain View
Monterey County Sunnyvale/ 647 0.2% 940 0.2%
Mountain View
San Benito County Sunnyvale/ 894 0.2% 1,152 0.3%
Mountain View
Placer County Sunnyvale/ 639 0.2% 859 0.2%
Mountain View
Merced County Sunnyvale/ 603 0.2% 711 0.1%
Mountain View
Yolo County Sunnyvale/ 160 0.0% 176 0.0%
Mountain View
Lake County Sunnyvale/ 56 0.0% 62 0.0%
Mountain View
Mendocino County Sunnyvale/ 0 0.0% 0 0.0%
Mountain View
Colusa County Sunnyvale/ 0 0.0% 0 0.0%
Mountain View
Total 375,355 100% 420,961 100%
Notes:

Shaded superdistricts are within HIA.
1 Percentage shown is due to rounding. Actual percentage is below 1%.
Source: MTC 2001.
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The MTC data found workers traveling to Superdistrict 9 from several counties outside the
Bay Area, including but not limited to Santa Cruz, San Joaquin, and Stanislaus counties. The

San Joaquin Council of Governments’ Altamont Pass 2000 Commuter Survey found that
21% of drivers commuting through the Altamont Pass were destined for Santa Clara
County. These trends suggest that the housing area considered to be adjacent to ARC is

very broad.

This broad adjacent housing area spreads across a large market, possibly masking effects of
the local economy on local communities. To avoid this result, this document takes a more
conservative approach and defines the area of effect for potential housing effects for a
smaller area than the full commute-shed. The methodology for defining this smaller area of
effect assumes that NRP workers will search areas near their workplace for affordable
housing before going farther. MTC data validates this assumption, showing that the vast
majority of commuters to Superdistrict 9 in 2010 will reside in the immediate County.

Superdistricts that generated 1% or more of the total commuters to Superdistrict 9 were
included in the HIA. Santa Cruz, Stanislaus, and San Joaquin Counties fell above the 1%
cutoff line. These counties are excluded from the HIA because commuters from these areas
come from an entire county, which is larger than a single superdistrict. Therefore, the
greater than 1% standard does not apply. Table 3-9 contains the superdistricts included in
the HIA and lists the number of commuters from each superdistrict. Together, these
superdistricts generated more than 88% of commuters to Superdistrict 9.

Table 3-9. Definition of the Housing Impact Area

District of Residence District of Work Number?! Percent of All Commuters
to Sunnyvale/Mountain
View Superdistrict

Sunnyvale/Mountain View | Sunnyvale/Mountain View | 87,497 20.8%

Milpitas/East San Jose Sunnyvale/Mountain View | 67,192 16.0%

Saratoga/Cupertino Sunnyvale/Mountain View | 61,248 14.5%

Central San Jose Sunnyvale/Mountain View | 43,348 10.3%

South San Jose/Almaden Sunnyvale/Mountain View | 31,735 7.5%

Palo Alto/Los Altos Sunnyvale/Mountain View | 24,526 5.8%

Fremont/Union City Sunnyvale/Mountain View | 25,349 6.0%

Redwood City/Menlo Park | Sunnyvale/Mountain View | 11,180 2.7%

Livermore/Pleasanton Sunnyvale/Mountain View | 7,128 1.7%

San Mateo/Burlingame Sunnyvale/Mountain View | 6,095 1.4%

Gilroy/Morgan Hill Sunnyvale/Mountain View | 5,386 1.3%

TOTAL 370,684 88.1%

All Commuters to 420,961

Sunnyvale/Mountain View

Superdistrict

Notes:

1 Forecasts for 2010 were used, as this is the closest date available to NRP’s anticipated buildout year of

2013.

Source: MTC 2001.
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3.3.3.1 Adjacent Housing Area Population Characteristics

This section concentrates on population and household trends in the adjacent housing area
between 2010 and 2030.2

Population characteristics of the area adjacent to ARC are summarized in Table 3-10. The
population in this housing area is expected to increase from 2.7 million in 2010 to 3.3
million by 2030, a population increase of 0.9% per annum. The number of households is
expected to increase from 940,000 to 1.14 million over the same period, at an average
annual rate of 1.0%. The average household size is expected to remain approximately the
same, decreasing slightly from 2.87 to 2.86 persons per household.

Table 3-10. Housing Impact Area Characteristics

Total Change Annual Change

1

HIA 2010 2030 2010 to 2030 2010 to 2030
Population 2,736,928 3,291,096 554,168 0.9%
Households 938,753 1,140,106 201,353 1.0%

Ayerage Household 2.87 2.86 -0.01 -0.01%

Size

Average Workers Per 124 1.41 0.17 0.65%
Household

Notes:

1 HIA includes the MTC Superdistricts listed in Table 3-9
Source: MTC 2013.

3.3.3.2 Housing Market in the Housing Impact Area

The Bay Area housing market is one of the most competitive in the country, with limits on
supply combined with substantial demand for housing, and with many workers commuting
from outside the area due to limited inventory and high prices within the region.

3.3.3.3 Housing Stock in Areas Adjacent to ARC

ABAG estimates the total number of occupied units in 2010 in the adjacent areas at
938,753, of which 621,100 (66.2%) are single-family dwellings and 317,653 (33.8%) are
multifamily dwellings (see Table 3-11). The total number of occupied units is expected to
increase by 21.4% to 1.14 million by 2030, with a shift toward a higher proportion (40.1%)
of multifamily units, with over two-thirds of the additional units being multifamily.

The superdistricts of Livermore/Pleasanton, Sunnyvale/Mountain View, Central San Jose,
and Milpitas/East San Jose are expected to absorb approximately 59% of new households
in the areas adjacent to ARC between 2010 and 2030. The Sunnyvale/Mountain View
Superdistrict will gain more than 38,000 units, representing 19% of all units constructed in
the adjacent area during this period. The Central San Jose Superdistrict will gain more than

2 Data not available for 2025.
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34,000 units, or 17.1% of all units constructed in the adjacent area between 2010 and
2030.

Table 3-11. Housing Stock in Housing Impact Area

2010 2030
(V)
Superdistrict Number Percent | Number | Percent Percent Change as % of
of Units! | of Total | of Units! | of Total Change Total New
2010-2030 | Unitsin HIA
\S,‘;:W“y"ale/ Mountain g7 ¢4 104% | 136,088 | 11.9% | 39.4% 19.1%
Milpitas/East San Jose | 106,695 11.4% 134,023 11.8% 25.6% 13.6%
Saratoga/Cupertino 119,481 12.7% 135,782 11.9% 13.6% 8.1%
Central San Jose 102,760 10.9% 137,216 12.0% 33.5% 17.1%
South San 72900 | 78%  |83744 |73% | 14.9% 5.4%
Jose/Almaden
Palo Alto/Los Altos 70,855 7.5% 81,702 7.2% 15.3% 5.4%
Fremont/Union City 104,069 11.1% 120,673 10.6% 16.0% 8.2%
g:fll” oodCity/Menlo | ;7107|820  |89688 |79% |163% 6.2%
Livermore/Pleasanton | 71,031 7.6% 89,113 7.8% 25.5% 9.0%
San . 82,341 8.8% 93,538 | 8.2% 13.6% 5.6%
Mateo/Burlingame
Gilroy/Morgan Hill 33,867 3.6% 38,539 3.4% 13.8% 2.3%
Multi-Family 317,653 | 33.8% | 457,307 |401% | 44.0% 69.4%
Dwellings
Single-Family 621,100 | 662% |682,799 |[59.9% |9.9% 30.6%
Dwellings
Total 938,753 100.0% 2’140’10 100.0% | 21.4%
Notes:
1 Only includes occupied units
Source: MTC 2013.

3.3.3.4 Rental Housing Market

According to Real Facts, a service that tracks apartment market conditions across the U.S.,
in the second quarter of 2014 the average monthly rent in the adjacent area for multifamily
complexes of at least 50 units was $2,287, with an average vacancy rate of 4.8% (see Tables
3-12 and 3-13). Rents have been increasing in recent years; between 2013 and the 2014
year-to-date, the average rent increased by 7.3%, while the vacancy rate has remained
relatively stable.
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Table 3-12. Overview of the Housing Impact Area Rental Housing Market

Current Market Data (2nd Quarter 2014)

Unit Type Number E:rMcie):(nt g\;s;?EeFeet Average Rent 2::: age Rent/ Square
Studio 6,712 5.5% 467 $1,637 $3.51

1BR/1BA 50,970 41.5% 718 $2,052 $2.86

2BR/1BA 14,482 11.8% 883 $2,172 $2.46

2 BR/2 BA 34,834 28.4% 1,035 $2,665 $2.57

2 BR Townhouse 4,022 3.3% 1,117 $2,626 $2.35

3 BR/2 BA 3,853 3.1% 1,293 $3,104 $2.40

Other Unit Types! 7,822 6.4% na na na

Totals 122,695 100.0% | 854 $2,287 $2.68

Notes:

1 Unit types making up less than 3% of the market are not shown separately. Included in "Other" are urban
lofts, Jr 1BR, 1 BR/1.5BA, 1BR townhouses, 2BR/1.5BA, 3BR/1BA,3BR/1.5BA,3BR townhouses, and 4BR units.
Source: RealFacts 2014.

Table 3-13. Average Rent and Occupancy in the Housing Impact Area

Average Rent History (2nd Quarter 2014)

Unit Type 2011 2012 23;;;012 2013 53;121;013 ‘2((1’,1])‘: gg;i:e"“
Studio $1,161 $1,310 12.8% $1,465 | 11.8% $1,591 | 8.6%
1BR/1BA $1,530 $1,704 11.4% $1,856 | 8.9% $1,998 | 7.7%
2 BR/1 BA $1,635 $1,808 10.6% $1,972 | 9.1% $2,106 | 6.8%
2BR/2 BA $2,025 $2,225 9.9% $2,420 | 8.8% $2,588 | 6.9%
2 BR Townhouse $2,029 $2,219 9.4% $2,407 | 8.5% $2,559 | 6.3%
3BR/2 BA $2,387 $2,603 9.0% $2,804 | 7.7% $3,025 | 7.9%
3 BR Townhouse $2,545 $2,785 9.4% $3,098 | 11.2% $3,279 | 5.8%
Average $1,719 $1,902 10.6% $2,071 | 8.9% $2,223 [ 7.3%
Occupancy Rate (2nd Quarter 2014)
Year Average Occupancy
2010 95.8%
2011 96.4%
2012 96.1%
2013 95.2%
Notes:
1 Average of first two quarters of 2000
Source: RealFacts 2014.
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Affordable monthly rent (assuming 30% of income and including utilities) for households
at the 25t percentile of household income is $1,080. For those at the median household
income, affordable monthly rent is $2,286, and $3,878 for those at the 75th percentile (see
Table 3-14). To compare theses affordable rents to actual rents, Tables 3-13 and 3-14 show
the range of monthly rent for various unit types in the adjacent housing area.

Table 3-14. Rental Housing Affordability Analysis

Income and Affordability

Income Level Estimated Household Monthly Affordable Rent!
Income

25th Percentile $43,216 $1,080

Median $91,425 $2,286

75th Percentile $155,136 $3,878

Rents?

Unit Type Average Rent

Studio $1,382

1BR/1BA $1,650

2 BR Townhouse $2,048

2BR/1BA $1,732

2BR/2 BA $2,139

3 BR Townhouse $2,446

3 BR/2 BA $2,396

Totals $1,820

Notes:

1 Affordable gross rent is considered to be 30% of household income.

2 From Real Facts survey of apartment complexes with 50 or more units in HIA.

Rents as of June 2014.

Source: RealFacts 2014; U.S. Census Bureau n.d.

3.3.3.5 Ownership Housing Market

All sales noted as full-price sales in the HIA between June 1, 2014 and June 15, 2014 are
shown in Table 3-15. The median cost for a single-family home is $860,000, and the median
cost of a condominium is $496,000, revealing the high housing costs typical of the Bay Area.

Table 3-15. Overview of Housing Impact Area For-Sale Housing Market

Single-Family Condominiums
Sale Price Number of | Percent Sale Price Number of | Percent
Units of Total Units of Total
Less than $300,000 21 2.7% Less than $300,000 26 7.9%
$300,000 to $399,999 12 1.5% $300,000 to $399,999 65 19.8%
$400,000 to $499,999 45 5.7% $400,000 to $499,999 75 22.9%
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Single-Family Condominiums
Sale Price Number of | Percent Sale Price Number of | Percent
Units of Total Units of Total
$500,000 to $599,999 76 9.7% $500,000 to $599,999 53 16.2%
$600,000 to $699,999 92 11.7% $600,000 to $699,999 43 13.1%
$700,000 to $799,999 101 12.8% $700,000 to $799,999 28 8.5%
$800,000 to $899,999 78 9.9% $800,000 to $899,999 12 3.7%
$900,000 to $999,999 56 7.1% $900,000 to $999,999 16 4.9%
$1,000,000 to $1,499,999 164 20.8% $1,000,000 to $1,499,999 1.8%
$1,500,000 to $1,999,999 71 9.0% $1,500,000 to $1,999,999 4 1.2%
$2,000,000 and above 71 9.0% $2,000,000 and above 0.0%
Total? 787 100.0% | Total! 328 100.0%
Median Sale Price $860,000 Median Sale Price $496,000
Average Sale Price $1,066,279 Average Sale Price $541,237

Notes:

Source: DataQuick 2014.

1 Represents all full, verified, and confirmed sales within the HIA between June 1, 2014 and June 15, 2014.

The County’s 2012 household income distribution is used as a basis for determining
housing affordability (see Table 3-16). According to this distribution, households at the 25th
percentile of household income could only afford approximately 1% of the single-family
homes and 1.5% of the condominiums sold during the first 2 weeks of June 2014 in the
area adjacent to ARC. Households at the median household income can afford 4.6% of the

single-family homes and 18.9% of the condominiums sold during the same period, and

households at the 75t percentile can afford 32.1% of single-family homes and 75.9% of the

condominiums sold.

Table 3-16. For-Sale Housing Affordability Analysis

Single-Family Residence? Condominium?
Estimated | Affordable | Number of | Percent | Affordable | Number of | Percent
Income Level Household | Sales Affordable | of All Sales Affordable | of All
Income? Price3 Units* Sales Price5 Units® Sales
25th Percentile $43,216 $195,052 9 1.1% $140,891 5 1.5%
Median $91,425 $412,639 36 4.6% $358,478 62 18.9%
75th Percentile $155,136 $700,195 253 32.1% $646,034 249 75.9%

Notes:

1 Calculations by BAE Urban Economics.

2 From Table 3-14.

3 Assumes 5.23% annual fixed interest, 30-year term, 20% of sales price down payment, 1.14% property tax,
0.21% of sales price annual insurance, 30% of household income available for principal, interest, taxes, and

insurance.

4 Of all full-price single-family home sales in HIA from June 1, 2014 to June 15, 2014. Table 3-14 contains sales

data.

5 Assumes 5.23% annual fixed interest, 30-year term, 20% of sale price down payment, 1.14% property tax,
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$300/month homeowners dues, 30% of household income available for principal, interest, taxes, and insurance.
6 Of all full-price condominium sales in HIA from June 1, 2014 through June 15, 2014.
Source: U.S. Census Bureau n.d.

3.3.4 Fiscal Environment

This section discusses the existing fiscal conditions in the County, the cities of Sunnyvale
and Mountain View, and the school districts serving Moffett Field.

3.3.4.1 Ames Research Center

Portions of ARC are located within the cities of Sunnyvale (specifically parcel 015-36-009)
and Mountain View (parcels 116-07-010 and 116-12-008). However, the majority of the
ARC lies within unincorporated Santa Clara County. These multiple jurisdictions within the
ARC create a complex tax system. More than 1/2 of Moffett Field is under federal exclusive
jurisdiction.

Most of the Bay View area exists on lands over which the federal government has a
proprietary interest, but has no legislative jurisdiction. Although this designation generally
allows cities to provide law enforcement and public safety, the federal government has
historically provided these services and is expected to continue to do so. Regardless of
whether property is owned by the federal government or a non-federal entity, areas under
exclusive federal legislative jurisdiction are not subject to property taxes.

However, Congress has waived the sovereign immunity of the federal government on
exclusive jurisdiction land for other taxes. Under the Buck Act, 4 United States
Code(USC)105-110, state and local sales taxes, income taxes, and use taxes are applicable
within areas of exclusive federal legislative jurisdiction. Such taxes may not be levied on
the federal government or any federal instrumentality. However, private for-profit
corporations in exclusive federal legislative jurisdiction and nonprofit entities are subject
to these taxes.

Areas under partial legislative jurisdiction or proprietary interest are subject to state and
local taxes. Therefore, nonfederal entities in these areas are subject to all taxes, including
property tax, unless the entities have another status (e.g., nonprofit or state entities) that
would otherwise leave them exempt.

3.3.4.2 Santa Clara County

According to the Fiscal Year (FY) 2015 Recommended Budget (FY 2015 Budget), the
County anticipates $883 million in General Fund Unallocated Revenues for FY 2015. Motor
vehicle in-lieu fees and secured property taxes represent the two largest unallocated
revenue sources, with $345 million and $207 million, respectively, in revenues for FY 2015.

The FY 2015 Budget reports that County revenue has grown in conjunction as the Silicon
Valley economy recovers from the recent recession. Three of the largest revenue sources of
the County General Fund are secured property tax, motor vehicle in-lieu fees, and the
Measure A sales tax, all of which are expected to increase between FYs 2014 and 2015; the
projected budget surplus in FY 2015 is $34.3 million. However, the FY 2015 Budget reports
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that the Affordable Care Act and reductions in funding for the public safety realignment
from Assembly Bill (AB) 209 leave a certain amount of uncertainty in the projections.

3.3.4.3 The City of Sunnyvale

The FY 2014 /2015 Budget) for the City of Sunnyvale projects total revenue of $321 million,
and a general fund revenue of $154 million. The two largest sources of general fund
revenue are property tax, which comprises 34% of total general fund revenue, and sales
tax, which comprises 20% of total general fund revenue. Transient occupancy tax and
utility tax encompass 11% of the total revenue. Total expenditures for FY 2014/2015 are
projected at $321 million, with a total operating budget of $235 million.

3.3.4.4 The City of Mountain View

The proposed FY 2014/2015 Budget for the City of Mountain View projects $236 million in
total revenue and $100 million in General Fund revenues for FY 2014/2015. Property tax
and sales tax, the two largest revenue sources, comprise 27% and 7% of the city’s total
revenue, respectively. Transient occupancy tax, business license tax, and utility user’s tax
make up another 6%, while other revenue sources, including but not limited to
intergovernmental revenue, permits and fees, and interfund revenues and transfers,
comprises 18% of total revenue for the city budget. The city estimates $256 million in total
expenditures in FY 2014 /2015, $98 million of which is for general operations. The general
fund of the city has stabilized in recent years, but future trends are tied to the success of the
regional economy.

3.3.4.5 Mountain View-Whisman School District

The Mountain View-Whisman School District serves elementary and middle school
students from Moffett Field. In FY 2013 /2014, the district projected $42.8 million in
revenue and $45.9 million in expenditures for its general fund. Taking into account
reserves and interfund transfers, the district will have an ending balance of $16.9 million.

The revenue limit, which is determined by dividing average daily attendance by the total
number of school days in the school year, comprises $28.5 million, or 67% of the general
fund. The general fund also receives federal funds of $1.4 million and state funds of $4.8
million. Local income sources, including a parcel tax, comprise the final $3.7 million, or
19%, of the general fund.

3.3.4.6  Mountain View-Los Altos Union High School District

The Mountain View-Los Altos Union High School District serves high school students from
Moffett Field. The FY 2013-2014 Budget for the district projects $58.4 million in revenue
and $54.3 million in expenditures for its general fund, with a net increase in the general
fund balance of $897,589 after interfund transfers.

The revenue limit funding of $47.5 million makes up more than 80% of total general fund
income. As a State Basic Aid District, the district’s revenue limit funding fluctuates with
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changes in property tax collections. For the fiscal year, federal sources contribute $833,946
to the general fund.

3.4  Existing Site Conditions

3.4.1 Employee Population and Income Levels at NASA Ames Research Center

In June 2014, 2,487 people were employed at ARC. Resident agencies and tenants include
an additional 751 people employed at the Center (Lopez 2014). The average salary of ARC
civil service employees was $133,000 in FY 2014 (Selby 2014). In 2014, the median
household income in the County was $91,425, and $100,653 in the Ames Research Center
Area (Mountain View and Sunnyvale).

3.5 Environmental Requirements

NASA has identified the following environmental policies and measures that address
potential socioeconomic impacts of operations and future development at ARC.

3.5.1 NASA Procedural Directive 8500.1, NASA Environmental Management

Per NASA Procedural Directive (NPD) 8500.1, it is NASA policy to: maintain compliance
with all applicable federal, state, and local environmental requirements; to incorporate
environmental risk reduction and sustainable practices to the extent practicable
throughout NASA'’s programs, projects, and activities; and to consider environmental
factors throughout the life cycle of programs, projects, and activities (as defined in NPD
7120.4, NASA Engineering and Program/Project Management Policy, and related
documents), including planning, development, execution, and disposition activities.
Examples of environmental factors include consideration of environmental impacts as
required by the NEPA and National Historic Preservation Act (NHPA); the proposed use of
hazardous materials; the potential for waste generation; the need to acquire necessary
permits, waivers, and authorizations; and the use of environmentally-preferable materials
and processes wherever practicable.

3.5.2 Ames Procedural Requirements 8500.1, Ames Environmental Procedural
Requirements

Ames Procedural Requirements (APR) 8500.1 sets forth general procedural requirements
to ensure compliance with applicable federal, state, and local environmental laws;
regulations and executive orders (EOs); and NASA policies and procedures. Organizational
directors, division chiefs, branch chiefs, section heads, supervisors, managers, and Contract
Officer Representatives (CORs) are responsible for planning, designing, constructing,
managing, operating, and maintaining facilities in conformance with applicable regulatory
directives, and should obtain environmental review from the Environmental Management
Division early in project planning consistent with NASA's NEPA implementing procedures
(NPR 8580.1 and EO 12114), NASA policies and procedures for programs and projects
(NPR 7120), and NASA regulations related to environmental quality (14 CFR 1216).
Program and project managers should coordinate with the Environmental Management
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Division in a timely manner to ensure that any new or modified programs, projects, and
activities comply with regulatory requirements.

3.5.3 Ames Environmental Work Instructions

Ames’s Environmental Work Instructions (EWIs), which replace the previous Ames
Environmental Handbook (APR 8800.3), set forth requirements to ensure that programs,
projects, and activities at ARC comply with applicable federal, state, and local laws;
regulations and EOs; and NASA policies and procedures. Each EWI lists relevant regulatory
authorities and documents, assigns individual and organizational responsibilities within
ARC, and identifies specific requirements applicable to the work being performed.

The following EWIs are relevant to operations and future development at ARC with
potential socioeconomic impacts.

e EWI 12, Public Involvement
e EWI 14, NEPA and Environmental Justice
e EWI 18, Environmental Requirements for Construction Projects (Under review)
3.54  NASA Ames Development Plan Final Programmatic Environmental Impact
Statement
The NADP EIS identifies the following mitigation measure to address potential

socioeconomic impacts from build out of NADP Mitigated Alternative 5.

3.5.4.1 Mitigation Measure SOCIO-1a

NASA will continue to attempt to acquire the rights to occupy as much of the
Department of Defense (DOD) housing located at Moffett Field as possible to
bolster the projected supply provided under each of the alternatives.

3.5.4.2 Mitigation Measure SOCIO-1b

In the Mitigated Alternative 5, NASA would require the provision of 1,120
townhome and apartment units in the Bay View area, and 810 student
apartment and dormitory units in the NRP area. If this level of housing
development could not be achieved, NASA would commensurately scale back
the employment and student generating components of the project.

3.5.4.3 Mitigation Measure SOCIO-1c

NASA would continue to evaluate the possibility of constructing housing
above retail uses proposed in the NRP area.

3.5.4.4 Mitigation Measure SOCIO-3

NASA and the Mountain View-Los Altos Union High School District will
negotiate an agreement whereby in any given year, should the Mountain
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View-Los Altos Union High School District’s per student operating revenues
decrease below a pre-determined baseline as a direct result of enrollment
generated by the NADP, NASA or its partners will compensate the District
for the shortfall associated with these students. The baseline would be set to
the District’s per student operating revenues in the year prior to when
students residing at ARC first begin attending classes in the District, and
would be adjusted for cost of living and inflationary changes over time.
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Chapter 4. Land Use

4.1 Overview

This chapter describes existing and planned land uses within ARC as a whole, and in the
surrounding area. It also includes a discussion of existing conditions relative to airfield land
uses. Applicable regulations are discussed as well as relevant policies that address ARC’s
conformance with federal, state, and local land use plans and regulations. The information
presented in this chapter was drawn from the November 2009 NASA ARC ERD (NASA
2009), NADP EIS (Design, Community & Environment 2002), local planning documents,
and other sources.

4.2 Regulatory Background
4.2.1 Federal Regulations
4.2.1.1 National Aeronautics and Space Administration

4.2.1.1.1  NASA Ames Development Plan

The NADP, the operative planning document for ARC, is a result of a five-year planning
effort involving NASA, local cities, community groups, and planned NRP partners. The
NADP provides a framework to guide the future use, renovation, management and
development of facilities at ARC. It also provides for collaboration among NASA,
universities, and businesses to develop a shared-use R&D campus that comprises
academia, industry, and non-profit organizations.

The Final Programmatic EIS for the NADP, which NASA published in 2002, evaluated five
development alternatives within four areas of ARC, including: NRP, Eastside/Airfield, Bay
View, and the Ames Campus. In November 2002, NASA issued a ROD approving
implementation of the Preferred Alternative (Mitigated Alternative 5). Mitigated
Alternative 5 under the NADP provides for new construction of approximately 2.5 million
square feet of educational, office, R&D, museum, conference center, housing and retail
space in the NRP area. The NADP also included the addition of approximately 1.2 million
square feet of new development (primarily housing) in the Bay View area, and
approximately 500,000 square feet of new high-density office and R&D space in the Ames
Campus. It was estimated that implementation of planned development activities under the
NADP would generate 7,088 new employees, approximately 3,000 students, and house
4,909 residents in 1,930 housing units.

To comply with the Clean Air Act (42USC Sections 7401 et seq.), ARC maintains a
Construction Emissions Mitigation Plan (CEMP) that limits construction and operational
emissions from NADP development to no more than 91,000 kilograms (100 tons) each of
ozone precursors per year. The CEMP also includes measures to control emissions of diesel
particulate matter, which is regulated by the state as a toxic air contaminant. See Chapter 8,
Air Quality, for more information.
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4.2.1.1.2 Comprehensive Use Plan

NASA’s first plan for ARC after the closure of NAS Moffett Field was the Comprehensive Use
Plan (CUP). The CUP and its EA were adopted as official NASA policy in 1994. They were
developed by NASA in order to effectively implement the transfer of the former NAS
Moffett Field, with the exception of the military housing areas, which were transferred to
the DOD.

The 1994 CUP EA was approved with a mitigated Finding of No Significant Impact in 1994,
and was the controlling environmental document for ARC until the ROD for the NADP EIS
was signed. The CUP foresaw a program of demolition and new construction, with a total of
just over 93,000 square meters (1 million square feet) of new building space across the
entire base constructed over a period of 15 years. Under the CUP, the airfield was to remain
restricted to government use, although operations were allowed to increase to up to 80,000
flights per year. Administrative and operational support services were to increase slightly.
The largest change on the base was foreseen to be in R&D activity, with just over 79,000
square meters (800,000 square feet) of new R&D space for laboratories, wind tunnels and
other related facilities. Approximately 72,000 square meters (777,000 new square feet) of
building space under the CUP EA was included in the baseline for the NADP EIS, described
above.

4.2.1.2 Federal Aviation Administration

The airfield at ARC is owned by NASA and is currently used by NASA and CANG, with some
limited use by other resident agencies and tenants. Since taking over the airfield from the
Navy, NASA has primarily used the facility for Rotorcraft and transient research aircraft.
ARC has applied FAA civilian standards to determine adjacent land uses and airport
operating clearances for Moffett Field. The controlling documentation regarding such
clearances and design criteria are based on FAA Regulations Part 77. The following
regulations govern other aspects of airfield operations: Part 99, which covers security
control of air traffic, and Part 150, which governs airport noise compatibility planning and
contains both Noise Exposure Maps and a Noise Compatibility Program to reduce and
prevent noise exposure impacts.

Part 77 addresses maximum building heights adjacent to the runways. Specifically, no
obstruction may penetrate the “Transitional Surface,” which is determined by calculating a
slope of 7:1 extending from the edge of the “Primary Surface,” which is an imaginary
surface extending 152 meters (500 feet) on either side of the centerline of the runway. For
example, building heights at the eastern edge of NRP Parcels 7 and 8 may not exceed 22
meters (73 feet), according to the transitional surface slope. At the western edge of the
parcels, building heights may not exceed 36 meters (120 feet). Furthermore, no buildings
may be constructed within the “Building Restriction Line,” which is located 234 meters
(769 feet) from the centerline of the runway, and the taxiway Object Free Area prohibits
the placement of buildings within 59 meters (193 feet) of the taxiway centerline.

MFA generally operates in accordance with Federal Aviation Regulation Part 139, which
describes the procedures, standards, equipment, facilities, and personnel at the airfield.
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While MFA is not currently certified under Federal Aviation Regulation Part 139, nor is it
required to be, NASA strives to meet Part 139 standards to the extent feasible and
practicable.

4.2.1.3 The Coastal Zone Management Act

The coastal zone was specifically mapped by the state legislature and covers a large area.
On land, the coastal zone varies in width from several hundred feet in highly urbanized
areas up to 8 kilometers (5 miles) in certain rural areas, and offshore the coastal zone
includes a 4.8-mile (3-mile)-wide band of ocean. The Coastal Commission was established
by the Coastal Zone Management Act (CZMA) but does not include San Francisco Bay,
where development is regulated by the Bay Conservation and Development Commission
(BCDC). The BCDC, in addition to the Coastal Commission, is one of California's two
designated coastal management agencies for administering the federal CZMA in California.

The most significant provisions of the federal CZMA give state coastal management
agencies regulatory control (federal consistency review authority) over all federal activities
and federally licensed, permitted, or assisted activities, wherever they may occur (that is,
landward or seaward of the respective coastal zone boundaries fixed under state law) if the
activity affects coastal resources. Examples of such federal activities include outer
continental shelf oil and gas leasing, exploration, and development; designation of dredge
material disposal sites in the ocean; military projects at coastal locations; U.S. Army Corps
of Engineers (Corps) fill permits; certain USFWS permits; national park projects; highway
improvement projects assisted with federal funds; and commercial space launch projects
on federal lands. Federal consistency is an important coastal management tool because it is
often the only review authority over federal activities affecting coastal resources given to
any state agency.

4.2.1.4 National Environmental Policy Act

NEPA requires federal agencies to include in their decision-making process appropriate
and careful consideration of all environmental effects of a proposed action and of possible
alternative actions. Measures to avoid or minimize the adverse effects of proposed actions
and to restore and enhance environmental quality as much as possible must be developed
and discussed where feasible.

4.2.2  State Regulations

4.2.2.1 McAteer-Petris Act and San Francisco Bay Plan

BCDC is a California state agency that was established to accomplish two primary goals:
first, to prevent the unnecessary filling of San Francisco Bay, and second, to increase public
access to and along the Bay shoreline. The commission is responsible for carrying out the
McAteer-Petris Act and the San Francisco Bay Plan (Bay Plan). These laws and plans were
adopted to protect the Bay as a great natural resources for the benefit of the public and to
encourage development compatible with this protection.

It is necessary to obtain BCDC approval prior to undertaking any of the following activities:
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¢ Filling. Placing solid material, building pile-supported or cantilevered structures,
disposing of material, or permanently mooring vessels in the Bay or in certain
tributaries of the Bay

¢ Dredging. Extracting material from the Bay bottom

e Shoreline Projects. Nearly all work, including grading, on the land within 30 meters
(100 feet) of the Bay shoreline

e Other Projects. Any filling, new construction, major remodeling, substantial change
in use, and many land subdivisions in the Bay, along the shoreline, in salt ponds,
duck hunting preserves, or other managed wetlands adjacent to the Bay

Since portions of ARC are within this area, proposed activities by NASA are referred to
BCDC for consistency with the Bay Plan. The Bay Plan contains policies regarding
development of the Bay coastal areas, and NASA operations are consistent with these
policies. ARC has been designated as an Airport Priority Use Area by BCDC. Work within 30
meters (100 feet) south of the BCDC line or any activity that would affect the airfield
priority use requires a consistency determination by BCDC.

4.2.3  Local Regulations
4.2.3.1 Santa Clara County

4.2.3.1.1  Santa Clara County General Plan and Zoning

ARC is located mostly in unincorporated Santa Clara County. The MFA and runway
approach in Sunnyvale3 are designated Transportation Facility in the County’s General Plan
and are zoned A-1, General Use. The areas west of the airfield, including the current and
former military housing areas, have a General Plan land use designation of Major Public
Facility and a zoning designation of A-1, General Use. All other areas on ARC’s borders, with
the exception of a small strip of land along ARC’s southern border that is zoned CG, General
Commercial, are within the urban service areas of Mountain View and Sunnyvale and are
not assigned specific land use or zoning designations by the County (Santa Clara County
1994, 2012).

The Growth and Development Chapter of the General Plan contains goals, strategies, and
policies that define allowable land uses and development potential for unincorporated
lands in the County. Additionally, the County’s updated 2009-2014 Housing Chapter,
adopted in August 2010, addresses projected growth in the County’s housing need and
identifies the future development of housing at ARC as a potential source of housing credits
to help the County meet its state-mandated regional housing allocation (Santa Clara County
2010). Other discussions and/or policies that are relevant to ARC can be found in the
Transportation, Resource Conservation, and Health and Safety Chapters of the General
Plan.

3 NASA owns several holes at the City of Sunnyvale Golf Course and pays the City to top trees to maintain the
clear zone and support approach lighting systems to the south of the runway.
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ARC is not subject to the County’s land use or zoning regulations because it is a federal
facility; however, it does cooperate with the County on matters of mutual concern and
attempts to meet the City’s guidelines and standards whenever possible.

4.2.3.1.2  Santa Clara County Comprehensive Land Use Plan

The Santa Clara County Airport Land Use Commission (ALUC) is charged by the County
Board of Supervisors with a variety of functions, including assisting local jurisdictions with
planning for compatible land uses around airports, coordinating air transportation
planning at the state, regional and local levels, and developing the countywide airport
master plan.

Since ARC is a federal facility, it is not subject to the jurisdiction of the County’s ALUC.
Although the ALUC may regulate development adjacent to ARC, no portion of the site is
within its jurisdiction.

4.2.3.2  City of Mountain View

4.2.3.2.1  City of Mountain View General Plan and Zoning

The City of Mountain View borders ARC to the south and west. ARC is partially within
Mountain View’s city limits and partially in the City’s sphere of influence. For planning
purposes, ARC is designated Institutional in the City’s 2030 General Plan and is zoned PF,
Public Facility (City of Mountain View 2012; City of Mountain View 2013a).

Areas to the west of ARC in Mountain View have General Plan designations of High
Intensity Office, Regional Park, and Mobile Home Park. Zoning designations in this area
include P, Planned Community/Precise Plan; A, Agriculture; R1, Single Family Residential;
R2, One and Two Family Residential; R3, Multiple Family Residential; R4, High Density
Residential; MM, General Industrial; and ML, Limited Industrial.

Areas to the south of ARC have General Plan land use designations of Low-, Medium-, and
High-Density Residential; Neighborhood Commercial; Mixed-Use Corridor; General Mixed
Use; and High -Intensity Office; Parks, Schools, and City Facilities; and Regional Park.
Zoning designations in this area include P, Planned Community/Precise Plan; PF, Public
facility; A, Agriculture; F, Floodplain; RMH, Mobile Home; and ML, Limited Industrial.

The Land Use and Design Element of the General Plan contains land use goals and policies,
both citywide and for specific change areas, where major growth and development are
expected to occur until 2030, the Plan’s horizon. Additionally, the Mobility; Infrastructure
and Conservation; Parks, Open Space and Community Facilities; Noise; and Public Safety
Elements contain policies that are relevant to ARC.

ARC is not subject to the City’s land use or zoning regulations because it is a federal facility;
however, it does cooperate with the City on matters of mutual concern and attempts to
meet the City’s guidelines and standards whenever possible.
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4.2.3.2.2 North Bayshore Precise Plan

The City of Mountain View is currently in the process of developing the North Bayshore
Precise Plan, which builds off of recent General Plan analysis and studies for the North
Bayshore Change Area, located immediately west of ARC and north of Highway 101. The
Plan includes specific land use and development standards with the objective of providing
more diverse land uses; revitalizing North Shoreline Boulevard; incentivizing highly
sustainable development; improving mobility; increasing economic competitiveness; and
streamlining the land use administration process in the North Bayshore Area (City of
Mountain View 2012).

In July 2014, Mountain View released a public draft of the Precise Plan that would add up to
3.4 million square feet of new development, concentrated in several key areas of North
Bayshore. Each area would have its own character and identity, form, interface with habitat
and open space, development intensity and scale, and building massing. Areas would
include:

e The Gateway Area, a mixed-use center at North Shoreline Boulevard and Highway
101 that supports a broad range of uses, including entertainment, retail, office and
R&D, service, and hotels.

e The Core Area, a pedestrian-oriented office/R&D area focused on Shoreline
Boulevard and located near both public and private high-frequency transit that
provides space for retail, services, and small start-up businesses.

e The General Area, a campus-like environment with office and R&D buildings
surrounded by usable open space.

e The Edge Area, an area comprised of lower-scale office and R&D uses to serve as a
transition between other character areas and sensitive habitat areas.

Buildings within the Precise Plan area would be between two and eight stories high, with
floor area ratios (FARs) ranging from 0.45 to 2.35 (City of Mountain View 2014a). Adoption
of the plan by the City is expected by the end of 2014 (City of Mountain View 2014b).

4.2.3.3 City of Sunnyvale

4.2.3.3.1  City of Sunnyvale General Plan and Zoning

The City of Sunnyvale borders ARC to the south and east. ARC is partially within the
Sunnyvale’s city limits and partially within the City’s sphere of influence, as discussed in
the City’s General Plan (City of Sunnyvale 2011a). No land uses within ARC are assigned
specific General Plan or zoning designations (City of Sunnyvale 2014a). Land within the
Specific Plan area east of ARC has a General Plan land use designation of Moffett Park with
a zoning designation of Moffett Park Industrial and Moffett Park TOD. The Sunnyvale Golf
Course, south of ARC, has a General Plan land use designation of Park and a zoning
designation of PF, Public Facilities.

Because Sunnyvale is under the airfield approach path for the ARC airfield, the Safety and
Noise Element of the General Plan includes policies that address specific aviation hazards
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and noise associated with operation of the airfield. Additionally, the Land Use and
Transportation, Community Character, Housing, and Environmental Management Elements
contain policies that are relevant to ARC.

ARC is not subject to the City’s land use or zoning regulations because it is a federal facility;
however, it does cooperate with the City on matters of mutual concern and attempts to
meet the City’s guidelines and standards whenever possible.

4.2.3.3.2 Lockheed Site Master Use Permit

The Lockheed Site Master Use Permit was approved in 1994 and revised in 1998. The
Master Use Permit functions as a Master Plan for the Lockheed Martin Missiles and Space
Company’s (Lockheed Martin’s) industrial campus site in northern Sunnyvale. The Master
Permit guides all phases of development of the existing site until 2024. The site is bounded
by ARC to the west, San Francisco Bay to the north, 11th Avenue to the south, and Mathilda
Avenue to the east.

The detailed site plan for the Site Master Use Permit proposes the addition of 2.9 million
square feet of new building space. Office space will comprise 55 percent of new
development while manufacturing buildings will comprise the other 45 percent. At total
build-out, the site will have 78,200 square meters (8.4 million square feet) of building area
at a floor area ratio of 0.35, the maximum allowed under the M-3 zoning designation.

4.2.3.3.3 Onizuka Air Force Station Redevelopment Plan

The Onizuka Air Force Station (AFS) Redevelopment Plan, prepared by the City in
December 2011, set forth the recommendations of the City of Sunnyvale’s Onizuka AFS
Local Redevelopment Authority for the reuse of the Onizuka AFS at North Mathilda Avenue
and California Highway 237, which was closed in 2011 as part of a Defense Base Closure
and Realignment Commission action (City of Sunnyvale 2011b). At the time of its closure,
the 18-acre site contained 507,457 square feet of space in 33 buildings. The site is located
less than %2-mile east of ARC and is immediately bounded by Innovation Way to the north
and west, Highway 237 to the south, and Mathilda Avenue to the east.

4.2.3.3.4  Moffett Park Specific Plan

The Moffett Park Specific Plan, adopted by the City Council on April 27, 2004 and amended
in 2006, 2009, 2011, and 2013, proposes redevelopment of 24.3 million square feet of
former industrial and military uses to R&D, Class “A” development, Corporate
Headquarters, general industrial, and support services (City of Sunnyvale 2013). The
1,156-acre Specific Plan Area, which includes Lockheed Martin’s industrial campus and the
Onizuka AFS (described above) is bounded by ARC to the west, the closed Sunnyvale
Landfill and the Sunnyvale Materials Recovery and Transfer Station to the north, Highway
237 to the south, and Sunnyvale Baylands Park to the east.

The Specific Plan Area is divided into three zoning subdistricts, with FARs ranging from
35% to 70%, and a development reserve. Based on FAR limitations, only 18.9 million
square feet of the total is assigned to the three sub-districts, while the remaining 5.4 million
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square feet is allocated to a development reserve to encourage higher intensity
development of targeted uses.

4.2.3.4 Midpeninsula Regional Open Space District

The Midpeninsula Regional Open Space District (MROSD) owns the salt marsh adjacent to
and northwest of ARC (Figure 1-3). This area is designated as open space for recreational
use, and includes the 21-hectare (54-acre) Stevens Creek Shoreline Nature Study Area.

Conceptual plans for the area were first defined in a 1980 report commissioned by the City
of Mountain View, Santa Clara Valley Water District (SCVWD), and MROSD. The report,
entitled "Stevens Creek: A Plan of Opportunities,” describes a basic plan for the portion of
the creek adjacent to Shoreline Park and is aimed at integrating Shoreline Park with the
creek and the marsh refuge of the MROSD within a uniform concept for flood protection,
recreational use, and public access (Planning Collaborative, Inc. 1980).

In order to create a strong functional and physical relationship between the creek,
Shoreline Park, and the MROSD’s marsh preserve, the plan proposes that the linear dikes
on the east and west side of the creek be breached to create a broad, common marshland
restoration area. The plan acknowledges that, although breach of the east side levee would
allow incorporation of the MROSD marsh refuge into the channel scheme, some flood
containment to the east of the refuge may be necessary. Levees could be designed to
maximize public use of the marsh refuge area.

4.3 Regional Setting

Land uses in the area surrounding ARC are illustrated in Figure 4-1 (Figure 3.2-1 from the
NADP EIS) and described below.

Immediately west of ARC are the former Orion Park military housing area; Stevens Creek;
and a Pacific Gas & Electric (PG&E) transmission line corridor, a portion of which is
subleased to a commercial tree nursery. Farther to the west is a mixture of office and light
industrial buildings including existing office developments for high tech companies such as
Google, Microsoft, LinkedlIn, and Intuit. Some supporting commercial, retail, and
entertainment services are located in the area and provide services for nearby workers.
Residential use is limited, with the largest being the Santiago Villa Mobile Home Park,
located across Stevens Creek from ARC (City of Mountain View 2012a).

The area east of ARC, in Sunnyvale, is characterized by industrial and office uses. Lockheed
Martin’s 414-acre industrial campus is directly east of ARC and flanks the majority of the
airfield. It is mostly developed with office, manufacturing, and R&D buildings, including
high-bay facilities. The Moffett Towers complex, which abuts the airfield at the northeast
quadrant of Manila Drive and Enterprise Way, is a relatively new 1.96-million square foot
office park development consisting of seven 8-story towers. Other prominent
industrial/office developments in the area include the existing Yahoo Inc., Network
Appliances, and Technology Corners campuses; the former Onizuka AFS (discussed above);
and Juniper Networks’ future 2.3-million-square-foot campus, currently under construction
(City of Sunnyvale 2014b).
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South of ARC, at the southwest quadrant of Highway 101 and Moffett Boulevard, is a large,
undeveloped parcel that is jointly owned by the City of Mountain View and the California
Department of Transportation (Caltrans) and contains a PG&E substation (City of Mountain
View 2013b). Farther to the south and east, between Highway 101 and Middlefield Road, is
a mix of office, light industrial, commercial, residential, educational, and park uses,
including several existing large-scale office complexes along Fairchild Drive, directly across
U.S. Highway 101 from ARC, which are occupied by high tech companies such as Google,
Locus, and Audience. Construction of the future 385,000-square foot Samsung R&D campus
is also underway near the junction of Fairchild Drive and Clyde Avenue, across U.S.
Highway 101 from the ARC Airfield (City of Mountain View 2014b).

Southeast of ARC, on the south side of Highway 101, is the Sunnyvale Municipal Golf
Course, which is dedicated as parkland. Fourteen hectares (35 acres) of the Sunnyvale
Municipal Golf Course belongs to ARC. Surrounding the golf course is a mix of industrial
land uses, including large office developments owned by high tech companies such as
Apple, Hewlett Packard, and Synopsis.

Open space near ARC includes the wetlands and tidal marshes of the Don Edwards National
Wildlife Refuge, MROSD Stevens Creek Nature Study Area, San Francisco Bay Trail, Stevens
Creek Regional Trail, Shoreline Park at Mountain View, Sunnyvale Baylands Park, various
neighborhood parks, and several private recreational areas.

4.4  Existing Site Conditions

441 Ames Research Center

ARC consists of the 752-hectare (1,857-acre) NASA-administered portion of the former
NAS Moffett Field and the original NASA Ames Campus. ARC is composed of the original
ARC campus, the airfield, airfield support facilities, Bay View planning area, barracks,
support facilities for current and former military personnel, and open space. Portions of the
former NAS Moffett Field that are not under NASA control include two DOD-administered
housing areas: the Wescoat Village military housing area and the former Orion Park
military housing area. The Army Reserve demolished the Orion Park housing facilities to
allow for the construction of an Armed Forces Reserve Center Complex, the Army Reserve
Regional Readiness Sustainment Command Headquarters, an organizational maintenance
shop, two storage buildings, and a fitness center (USACE 2007).

Under the NADP, ARC has been divided into four major planning areas: the 86-hectare
(213-acre) NRP, the 95-hectare (234-acre) Ames Campus, the 385-hectare (952-acre)
Eastside/Airfield, and the 38-hectare (95-acre) Bay View area. The remaining 144 hectares
(357 acres) of NASA-administered land consists of wetlands areas along the northern
boundary of ARC. Figure 4-1 shows the land uses within ARC.
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Figure 4-1. Existing Land Use

(Source: NASA 2009)

4.4.2 NASA Research Park

The NRP consists of 86 hectares (213 acres) of land on the southwest edge of ARC. This
area includes 29 hectares (72 acres) of the Shenandoah Plaza National Historic District,
which is the entire Historic District under NASA control except for Hangars 2 and 3, which
are in the Eastside/Airfield area. The NRP area lies adjacent to the Ames Campus and
Eastside/Airfield areas. Current uses include office, R&D, education, retail, business
services, barracks, vehicle maintenance facilities, airfield operations, and storage. There are
also 9 hectares (22 acres) of burrowing owl habitat adjacent to the airfield have been
designated as a preserve. There are approximately 5.6 hectares (14 acres) of active open
space.

44.3 Ames Campus

The Ames campus area encompasses 95 hectares (234 acres) in the northwest portion of
ARC. The Ames campus area contains 40 major technical facilities and laboratories, and 48
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other major supporting and administrative buildings and structures. Current programs of
the Ames campus are directed toward research and development in exploration, life and
space sciences, and information technology and aeronautics.

444  Eastside/Airfield

The Eastside/Airfield area consists of 385 hectares (952 acres) on the east side of ARC. The
primary land use in the Eastside/Airfield area is the runway, which is currently utilized by
CANG, ARC aircraft, and aircraft from other federal agencies, partners, and tenants. Hangars
2 and 3, which are part of the Shenandoah Plaza National Historic District, are in this area.

In recent years, most of the development activity in the Eastside/Airfield has involved
construction of new facilities or consolidation of existing facilities on CANG’s property.
CANG completed construction of its 70,000-square-foot hangar (Building 662) in 2002 as
part of its Short Range Master Plan. In 2009, the National Guard Bureau prepared an EA
and Finding of No Significant Impact to evaluate their “Proposed Long-Term Lease and
Installation Development Plan for the 129th Rescue Wing,” under which several
construction and demolition projects were needed to provide secure access, consolidate
facilities, and ensure that existing facilities comply with Air National Guard space
requirements (National Guard Bureau 2009). Several of the projects planned under the
2009 EA have been implemented or are currently under construction, including demolition
of Buildings 664, 665, and 669, and construction of a new main entrance, para-rescue
facility, training tower, and squadron operations building.

In October 2014, NASA entered into an Adaptive Reuse Lease with PV, to lease
approximately 1,000 acres of land area in the Eastside/Airfield area and portions of the
NRP area, which includes the following buildings and facilities: Hangar 1, Hangar 2, Hangar
3, Building 158 (Air Operations Building), MFA, and the Moffett Field Golf Course. The lease
provides for PV’s use of Hangars 1, 2, and 3 for R&D while granting them limited use,
operation, and maintenance of the airfield and golf course. Under the terms the lease, PV
also has the right to construct a new 90,000-square foot educational facility, provided it
does not interfere with the airfield and golf course operations, is consistent with the ARC'’s
Security Plan, and complies with applicable laws.

PV’s concept for these facilities prioritizes their rehabilitation and reuse in a manner
consistent with their historic character and is anticipated to comply with the requirements
of NEPA and the NADP EIS.

445 Bay View

The Bay View area is a 38-hectare (95-acre) site immediately north of the original ARC
campus. Most of the land in the eastern portion of the planning area is comprised of
undeveloped upland grassland supporting a few research facilities such as the OARF. On
the western side of the planning area, approximately 42 acres of leased property in Bay
View Parcels 1, 2, and 4 is currently under development for Google’s Bay View campus. The
property is under lease to PV, a wholly-owned subsidiary of Google, pursuant to a 2008
Enhanced Use Lease between PV and NASA. Development of the Bay View area was
evaluated in the NADP EIS, for which a ROD was signed in November 2002.
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4.4.6  Airfield Operations

Due to the nature of operations at the airfield, there are several areas that are designated as
safety clearance zones based on the criteria established under FAA Regulation Part 77.
These areas, shown in Figures 4-2, delineate areas on the ground that must be kept clear of
structures or any other obstruction.

Runway 32L Runway 32R

L = = = Building Restriction Line

:“i = = = Edge of Runway

- I:l Protection Zone
7 5 s | I:l Primary Surface
g = ] I:I Safety Zone

J (S
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1;7 Uﬁ@iq ; & ¢ :!h'l'amm?bj:act Free Area

Figure 4-2. Minimum Operating Clearances Runway 32 Left and Right
(Source: NASA 2009)

MFA currently operates in accordance with these regulations, with the exception of
Hangars 1, 2, and 3. Hangars 1 and 2 are considered to be “fundamental discrepancies”
because they exceed the Transitional Surface slope (as described in the Federal Regulations
section above), but because they predate existing federal regulations, and because they are
part of the Shenandoah Plaza Historic District (see Chapter 7, Cultural Resources), NASA has
no plans to correct these violations at the present time. ARC has received a temporary
waiver from NASA Headquarters regarding these conditions. Hangar 1 is currently closed
to address contamination associated with the Hangar 1 siding.
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As part of the MFA Lease, discussed above, PV is responsible for providing a qualified
operator to manage the airfield. The lease includes also rights to a portion of the NASA’s
annually allowable flights and responsibilities for rehabilitating the hangars.

4.4.7  Areas with Safety Clearance Zones
These areas include the following:

¢ Outdoor Aerodynamic Research Facility. Aerodynamic testing of experimental
aircraft is conducted on OARF’s suspended platform. OARF is surrounded by a 76
meter (250 foot) Primary Exclusion Zone, a 229 meter (750 foot) Primary Clearance
Zone, and a 457 meter (1,500 foot) Secondary Safety Zone. When operational,
activities within the Primary Exclusion Zone require safety clearance due to
elevated noise levels and the potential for projectiles. The Primary Clearance Zone
defines the area in which non-aerodynamic fragments from a damaged test vehicle
would likely land. A 457 meter (1,500 foot) Secondary Safety Zone delineates the
area within which aerodynamic fragments (i.e., parts of the aircraft itself) or
complete test vehicles would likely land due to an accident. Although unlikely,
projectiles may travel beyond these zone boundaries during an accident.

e Low-Altitude Testing. NASA also performs low-altitude test flights and helicopter
tests above the northern portion of the site (within the boundaries of ARC). These
operations are occasional and carefully monitored.

¢ Ordnance and Weapons Storage. Storage occurs near the northern perimeter on
the northeast side of the runway. Due to the nature of explosives, stringent safety
zones have been established around the ordnance bunkers in accordance with U.S.
Air Force regulations. CANG and other resident agencies actively use the bunkers.
CANG ensures full regulatory compliance. The need for secure ordnance and
weapons storage areas has significantly increased in the Bay Area because of
numerous base closures. Hence, this land use continues at ARC.

e Magnetic Test Facility. Testing in this facility requires a magnetic field-free
environment. The facility, however, does not generate magnetic fields itself and is
not considered a safety threat.

e Moffett Federal Airfield. NASA is responsible for managing the emergency services
at MFA, including emergency/disaster preparedness. Operational responsibility for
these services is the responsibility of the 129th Rescue Wing of CANG. The MFA Fire
Chief oversees all aspects of fire protection, including crash, fire, rescue, and
structural fire aspects of fire services.

4.4.8 Encroachment

Encroachment is the cumulative impact of pressures placed on NASA’s infrastructure,
centers, facilities, and the surrounding communities and environmental controls resulting
from: site specific development and urbanization; increasing regulatory requirements and
community interests; competition for resources, such as air, land, water, energy, radio
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spectrum, and outer space; and rising costs of energy and other resources across the
Agency. These pressures are a key risk facing NASA's institutional base and can constrain
the Agency's ability to execute its mission effectively (NASA 2010).

Encroachment risks to ARC’s operations and mission include, but are not limited to:

¢ New land uses that would interfere with airfield safety clearances established by
federal regulations, would be adversely affected by the noise generated by the
airfield or other operations, or both

e Land area loss within ARC due to new development

e (Continued development on ARC’s borders

e Cumulative pressures on drinking water supply, energy, and wastewater treatment
e Changes in the severity of flooding or salt water intrusion

e Spread of environmental contamination

e Wildlife and habitat changes

4.5 Environmental Requirements

NASA has identified the following environmental policies that address ARC’s conformance
with federal, state, and local land use plans and regulations.

4.5.1 NASA Procedural Directive 8500.1, NASA Environmental Management

Per NPD 8500.1, it is NASA policy to: maintain compliance with all applicable federal, state,
and local environmental requirements; to incorporate environmental risk reduction and
sustainable practices to the extent practicable throughout NASA’s programs, projects, and
activities; and to consider environmental factors throughout the life cycle of programs,
projects, and activities (as defined in NPD 7120.4, NASA Engineering and Program/Project
Management Policy, and related documents), including planning, development, execution,
and disposition activities. Examples of environmental factors include consideration of
environmental impacts as required by the NEPA and NHPA; the proposed use of hazardous
materials; the potential for waste generation; the need to acquire necessary permits,
waivers, and authorizations; and the use of environmentally-preferable materials and
processes wherever practicable.

4.5.2 NASA Procedural Requirements 8553.1, NASA Environmental Management
System

NPR 8553.1 sets forth requirements for the NASA Environmental Management System
(EMS), which functions primarily to: (1) incorporate people, procedures, and work
practices into a formal structure to ensure that the important environmental impacts of the
organization are identified and addressed; (2) promote continual improvement, including
periodically evaluating environmental performance; (3) involve all members of the
organization, as appropriate; and (4) actively involve senior management in support of the
EMS.
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Agencywide, the EMS employs a standardized approach to managing environmental
activities that allows for efficient, prioritized system execution, while at the same time
helping to improve environmental performance and to maintain compliance with
applicable environmental regulations and requirements. NASA’s EMS approach involves
identifying all activities, products, and services under each NASA center’s control, and the
environmental aspects associated with each centers’ continued engagement in those
activities, products, and services. Once identified, priority environmental aspects are
assigned a risk ranking (from 1 to 4, based on its severity and frequency of occurrence) and
are evaluated on a continual basis as means of highlighting associated positive or negative
impacts and setting objectives and targets to reduce environmental risk. Each center’s EMS
also identifies methods for ensuring compliance by keeping abreast of environmental
requirements. This includes requirements by law (EOs, federal regulations, state and local
laws) and voluntary commitments made by the center or NASA.

4.5.3 Ames Procedural Requirements 8500.1, Ames Environmental Procedural
Requirements

APR 8500.1 sets forth general procedural requirements to ensure compliance with
applicable federal, state, and local environmental laws; regulations and EOs; and NASA
policies and procedures. Organizational directors, division chiefs, branch chiefs, section
heads, supervisors, managers, and CORs are responsible for planning, designing,
constructing, managing, operating, and maintaining facilities in conformance with
applicable regulatory directives, and should obtain environmental review from the
Environmental Management Division early in project planning consistent with NASA's
NEPA implementing procedures (NPR 8580.1 and EO 12114), NASA policies and
procedures for programs and projects (NPR 7120), and NASA regulations related to
environmental quality (14 CFR 1216). Program and project managers should coordinate
with the Environmental Management Division in a timely manner to ensure that any new
or modified programs, projects, and activities comply with regulatory requirements.

4.5.4 Ames Procedural Requirements 8553.1, Ames Environmental Management
System

APR 8553.1 sets forth requirements for the Center-level EMS in accordance with NPR
8553.1B, NASA Environmental Management Systems. The ARC EMS also includes
consideration of the findings of NASA Headquarters’ triennial (3-year) Environmental
Functional Review and other external EMS audits, as required.

Under the ARC EMS, the Center conducts an annual risk analysis across Center activities to
determine which of 16 environmental aspects are of high or medium priority. The Center
then identifies objectives (goals) and targets and develops action plans known as
Environmental Management Plans to reduce identified risks. Currently, the high- and
medium-priority environmental aspects of Center business activities are Air Emissions,
Hazardous Material Management, Water and Energy Conservation, and Other Sustainability
Practices. Objectives associated with these high- and medium-priority environmental
aspects include:
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e Reducing air (including greenhouse gas [GHG]) emissions through energy efficiency
e Improving hazardous material management
e Improving energy and water efficiency

e Providing for the integration of other sustainability practices into Center activities

4.5.5 Ames Policy Directive 8822.1, NASA Research Park Design Review Program

APD 8822.1 establishes specific policies, responsibilities, and procedures for the Design
Review Program for all proposed projects within the NRP and Bay View areas. New
development projects in the NRP and Bay View areas should be coordinated through the
NRP Design Review process during conceptual design (before building design or prior to
50 percent completion of the schematic design phase) to ensure that they meet all
applicable land use and design requirements. Completion of an Environmental Checklist in
coordination with the Environmental Management Division is also required during Design
Review, as it will determine if additional environmental studies or approvals will be
required before proceeding with the project.

4.5.6 Ames Procedural Directive 8829.1, NASA Ames Construction Permits

APD 8829.1 establishes Ames-specific policies and responsibilities for construction
activities at ARC. All construction work at ARC is reviewed in accordance with the
Construction Permit Process (see APR 8829.1). Construction permits must be obtained
prior to the commencement of the construction, modification, demolition, replacement, or
new construction of any building, temporary structure, site utility, electrical or mechanical
system, life safety alarm system, physical security system, or fire suppression system. The
Environmental Management Division, for its part, reviews all preliminary plans submitted
for construction permit approval. This ensures that all permitted work will be designed,
performed, and constructed in accordance with applicable environmental requirements.

For NRP projects, the project proponent must first engage in the the NRP Design Review
process (described above) and obtain approval from the NRP Design Review Board before
applying for a construction permit. These planning review and approval procedures ensure
consistency with Ames Master Planning and compatibility with other planned work as well
as project definition and readiness.

4.5.7 Ames Environmental Work Instructions

Ames’s EWIs, which replace the previous Ames Environmental Handbook (APR 8800.3), set
forth requirements to ensure that programs, projects, and activities at ARC comply with
applicable federal, state, and local laws; regulations and EOs; and NASA policies and
procedures. Each EWI lists relevant regulatory authorities and documents, assigns
individual and organizational responsibilities within ARC, and identifies specific
requirements applicable to the work being performed.

EWIs relevant to land development at ARC and compliance with applicable land use plans
and regulations include, but are not limited to:
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e EWI 2-4, Wetlands and Flood Plains (Under review)

e EWI 8, Restoration

e EWI 12, Public Involvement

e EWI 15, Wildlife (Under review)

e EWI 16, Cultural Resources Management (Under review)
e EWI 14, NEPA and Environmental Justice

e EWI 18, Environmental Requirements for Construction Projects (Under review)
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Chapter 5. Recreation

5.1 Overview

This chapter summarizes regulatory and planning guidance relevant to recreation, and
describes existing recreational facilities at ARC and in nearby communities. It also
discusses relevant policies and measures that address potential recreational impacts of
operations and future development at ARC. Information presented in this chapter was
obtained from the November 2009 NASA ARC ERD (NASA 2009), NADP EIS (Design,
Community & Environment 2002), local planning documents, and other sources.

5.2 Regulatory Background
5.2.1 Federal Regulations

5.2.1.1 Coastal Zone Management Act

The Coastal Zone Management Act (CZMA) was enacted in 1972 to regulate development
affecting coastal waters and adjacent shorelines. The CZMA also applies to the inland belt
that has “significant and direct impacts on coastal waters.” Under the CZMA, states are
encouraged voluntarily to develop coastal zone management programs (CZMPs) to
preserve and protect the unique features relevant to each coastal area. In many places, the
effort to preserve and protect coastal resources includes providing for planned and
managed recreational use.

The Office of Ocean and Coastal Resource Management of the National Oceanic and
Atmospheric Administration approve CZMPs. All federal projects and projects that require
a federal permit must be consistent with approved CZMPs. In California, local coastal
programs developed under the California Coastal Act serve as each area’s CZMP.

For the Don Edwards San Francisco Bay National Wildlife Refuge, the South Bay Salt Pond
Restoration Project (SBSPRP) has an approved EIS/Environmental Impact Report, which
evaluated the impacts of the transfer of over 10,000 acres of salt evaporation ponds to tidal
waters and wildlife habitat functions.

5.2.1.2  National Environmental Policy Act

NEPA requires federal agencies to include in their decision-making process appropriate
and careful consideration of all environmental effects of a proposed action and of possible
alternative actions. Measures to avoid or minimize the adverse effects of proposed actions
and to restore and enhance environmental quality as much as possible must be developed
and discussed where feasible.
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5.2.2  State Regulations

5.2.2.1 McAteer-Petris Act and San Francisco Bay Plan

The McAteer-Petris Act, passed by the State of California in 1965, established the BCDC as
the state agency responsible for regulating development in and around San Francisco Bay
(Bay) and mandated the planning effort that resulted in development of the San Francisco
Bay Plan (Bay Plan). Shortly thereafter, the federal CZMA encouraged states to voluntarily
develop CZMPs, as described above. Partly in response to these federal recommendations,
the California Coastal Act of 1976 established the California Coastal Commission and
recognized the BCDC as the state agency with primary responsibility for enforcing the
state’s CZMP within the Bay Area.

The Bay Plan describes the values associated with the Bay and presents policies and
planning maps to guide future uses of the bay and its shoreline. Under the Bay Plan,
priorities for suitable uses of the shoreline include ports, water-related industry, airports,
wildlife refuges, and water-related recreation. The Bay Plan also proposes adding land to
the Bay wildlife refuge system; encourages public access via marinas, waterfront parks, and
beaches; and requires the provision of maximum access along the waterfront and certain
shorelines, except where public uses conflict with other significant uses, or where public
use is inappropriate because of safety concerns.

BCDC is responsible for implementing the policies of the Bay Plan. All federal projects in
the Bay Area’s shoreline regions are required to submit a consistency determination to
BCDC and to demonstrate consistency with the Bay Plan and the appropriate Bay Plan
maps. Moffett Field is an airport priority use area and it is recommended that the site be
evaluated for use as a commercial airport if the site is ever declared surplus by the military.
(The Bay Plan specifically states that it “does not advocate the closing of any military
installation.”) The Bay Plan also recommends that the salt ponds adjacent to the north end
of Moffett Field be reserved for possible airport expansion if and when these ponds are not
needed for salt production.

5.2.3 Local Regulations

5.2.3.1 Bay Trail Plan

Senate Bill 100, enacted in 1987, directed the ABAG to develop a plan and identify an
alignment for a trail envisioned as a “ring around the Bay.” The resulting Bay Trail Plan,
adopted by ABAG in July 1989, includes a proposed alignment; a set of policies to guide the
future selection, design, and implementation of specific routes; and strategies for financing
and implementation. Since the adoption of the Bay Trail Plan, most of the jurisdictions
along the Bay Trail alignment have passed resolutions in support of the Bay Trail and have
incorporated the trail into their general plans. In 1990, the San Francisco Bay Trail Project
was created as a nonprofit organization dedicated to planning, promoting, and advocating
implementation of the Bay Trail. The San Francisco Bay Trail Project is administered by
ABAG and is housed at ABAG’s offices in Oakland.
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5.2.3.2  City of Mountain View

5.2.3.2.1  Parks and Open Space Plan

The City of Mountain View regards its parks and other open spaces as some of its most
important resources and has developed a Park and Open Space Plan to guide the long-term
acquisition, development, and preservation of parkland. The Parks and Open Space Plan is
a comprehensive review of open space needs for the City of Mountain View. In addition to
offering a long-term vision to guide land use planning decisions, it also provides detailed
evaluation of current needs in the city and prioritizes recommendations for the acquisition,
improvement, and preservation of parks and open space based on the perceived need (City
of Mountain View 2008).

5.2.3.2.2  City of Mountain View General Plan

The Parks, Open Space and Community Facilities Element of the Mountain View General
Plan (City of Mountain View 2012) includes six key goals for open space and recreational
facilities within the city, as summarized below.

e Goal POS-1: An expanded and enhanced park and open space system.

e Goal POS-2: Parks and public facilities equitably distributed throughout the
community and accessible to residents and employees.

e (Goal POS-3: Open space areas with natural characteristics that are protected and
sustained.

e Goal POS-4: Parks and public facilities that are well designed and integrated with
the surrounding neighborhood.

e Goal POS-5: Cooperation between the City and local school districts to meet shared
open space, recreation and education needs.

e (Goal POS-6: An integrated system of multi-use trails connecting to key local and
regional destinations and amenities.

5.2.3.3 City of Sunnyvale

5.2.3.3.1  City of Sunnyvale General Plan

Like Mountain View, the City of Sunnyvale considers parklands an essential component of a
desirable urban environment and is committed to maintaining and improving its system of
parks and open space. The Land Use and Transportation Chapter of the Sunnyvale General
Plan (City of Sunnyvale 2011) articulates two goals for open space in the city, as
summarized below.
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5.3

Goal LT -8: Adequate and Balanced Open Space. Provide and maintain adequate and
balanced open space and recreation facilities for the benefit of maintaining a healthy
community based on community needs and the ability of the city to finance,
construct, maintain and operate these facilities now and in the future.

Goal LT -9: Regional Approach to Open Space. A regional approach to providing and
preserving open space and providing open space and recreational services, facilities
and amenities for the broader community.

Regional Setting

This section describes offsite recreational facilities in the vicinity, with a focus on facilities
that are close enough to ARC that they are likely to be used by ARC employees, residents,
and visitors. Wescoat Army housing complex has been privatized and new housing has
been constructed. This development includes recreation facilities and green belt area.

Shoreline at Mountain View Regional Park. Shoreline at Mountain View Regional
Park is a 280-hectare (700-acre) regional recreation and wildlife area. It offers
concert and event facilities, a network of hiking and biking trails, a restored
Victorian home built by Henry Rengstorff in 1867, a championship golf course, a 20-
hectare (50-acre) saltwater sailing lake, and a meadow area for picnics and play. It
also includes natural areas that offer important habitat for wildlife and migratory
birds.

San Vernon Park. San Vernon Park has an area of 0.8 hectare (2 acres) and includes
a basketball court, playground, picnic area, and outdoor volleyball court.

Stevenson Park. Stevenson Park has an area of 5 hectares (12 acres) and offers a
basketball court, playground, soccer/football field, picnic area, softball field, and
tennis courts.

Whisman Park. Whisman Park has an area of 5 hectares (12 acres) and offers a
basketball court, playground, soccer/football field, softball field, tennis courts,
barbeque facilities, outdoor volleyball court, and access to hiking trails.

Baylands Preserve. Operated by the City of Palo Alto and bounded by Mountain
View and East Palo Alto, the 785-hectare (1,940-acre) Baylands Preserve is the
largest tract of undisturbed marshland in the Bay Area. It includes 24 kilometers (5
linear miles) of multiuse trails, the Lucy Evans Baylands Nature Interpretive Center,
the Byxbee Park Hills Art Park, and picnic and barbecue facilities. Baylands Preserve
is widely considered to offer some of the best bird-watching opportunities available
in the Bay Area.

Sunnyvale Municipal Golf Course. The Sunnyvale Municipal Golf Course offers 18
holes and has an extent of about 80 hectares (200 acres), of which 15 hectares (35
acres) are part of ARC.
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e Baylands Park. Baylands Park offers more than 30 hectares (70 acres) of developed
parkland that includes play areas, picnic areas, and the Baylands Grove
Amphitheater. It also provides connections to the Bay Trail. An additional 40
hectares (105 acres) of seasonal wetland habitat is protected as a wetlands
preserve.

e Stevens Creek Trail. Stevens Creek Trail is a heavily used feeder trail for the Bay
Trail. It starts at Landels Park in Mountain View and follows Stevens Creek through
urban residential neighborhoods and high-tech business parks to the Bay Trail. A
portion of the Stevens Creek Trail follows the western edge of the ARC campus.

e Stevens Creek Shoreline Nature Study Area. The Stevens Creek Shoreline Nature
Study Area is a nature preserve operated by the Midpeninsula Regional Open Space
District. This area is part of the NASA Ames Storm Water Retention Pond (SWRP)
complex and is accessed via a pedestrian bridge from Shoreline at Mountain View
Regional Park.

e Bay Trail. The Bay Trail is planned as a multiuse recreational corridor offering 805
kilometers (500 continuous miles) of hiking and bicycling trails encircling San
Francisco and San Pablo Bays (San Francisco Bay Trail Project 2014). Insofar as
possible, proposed Bay Trail alignments incorporate BCDC’s public access trails,
which were designed in accordance with the Bay Plan. To date, approximately 544
kilometers (338 miles) of the trail network have been completed, including
segments at Baylands Park in Sunnyvale, Alviso Marina County Park in Alviso, and
Shoreline at Mountain View Regional Park in Mountain View. In 2002, ARC and
ABAG signed a Memorandum of Understanding (MOU) to plan a potential route and
preferred alignment for an approximately two-mile segment of the Bay Trail along
the northern perimeter of ARC (NASA 2002) (see Figure 5-1). ARC granted an
easement to the USFWS to manage the “Moffett Gap” portion of the Bay Trail, and
the trail was later constructed along a levee to the north of ARC. The trail was
officially opened to the public in 2010. There are no plans to relocate this segment
to ARC (Thompson 2014).
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Figure 5-1. Recreational Facilities in the Vicinity

(Source: NASA 2009)
Don Edwards San Francisco Bay National Wildlife Refuge. Founded in 1974, Don

Edwards San Francisco Bay National Wildlife Refuge was the first urban National

Wildlife Refuge established in the United States. The USFWS administers the refuge,
which encompasses 30,000 acre of open bay, salt pond, salt marsh, mudflat, upland
and vernal pool habitats located throughout South San Francisco Bay (See Figure 5-

1).

Existing Site Conditions

ARC offers a variety of recreational opportunities. The total area of recreational and open
space areas on the ARC campus is approximately 215 hectares (535 acres). Of this,
approximately 50 hectares (123 acres) support existing or planned active recreation
facilities such as the following.

The 45-hectare (112-acre) golf course in the Eastside/Airfield area

Playing fields
The swimming pool
Picnic grounds

Volleyball courts
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e Informal recreation areas
e Natural areas that are used for walking and trail running

The perimeter roads encircling the Bay View and North of Bay View areas are also used for
walking and running. NASA’s Bicycle Commute Trail (also used by pedestrians) extends
from the Stevens Creek Trail to the former Wright Avenue Gate (Gate 17).

5.5 Environmental Requirements

NASA has identified the following environmental policies and measures that address
potential recreational impacts of operations and future development at ARC.

5.5.1 NASA Procedural Directive 8500.1, NASA Environmental Management

Per NPD 8500.1, it is NASA policy to: maintain compliance with all applicable federal, state,
and local environmental requirements; to incorporate environmental risk reduction and
sustainable practices to the extent practicable throughout NASA’s programs, projects, and
activities; and to consider environmental factors throughout the life cycle of programs,
projects, and activities (as defined in NPD 7120.4, NASA Engineering and Program/Project
Management Policy, and related documents), including planning, development, execution,
and disposition activities. Examples of environmental factors include consideration of
environmental impacts as required by the NEPA and NHPA; the proposed use of hazardous
materials; the potential for waste generation; the need to acquire necessary permits,
waivers, and authorizations; and the use of environmentally-preferable materials and
processes wherever practicable.

5.5.2 Ames Procedural Requirements 8500.1, Ames Environmental Procedural
Requirements

APR 8500.1 sets forth general procedural requirements to ensure compliance with
applicable federal, state, and local environmental laws; regulations and EOs; and NASA
policies and procedures. Organizational directors, division chiefs, branch chiefs, section
heads, supervisors, managers, and CORs are responsible for planning, designing,
constructing, managing, operating, and maintaining facilities in conformance with
applicable regulatory directives, and should obtain environmental review from the
Environmental Management Division early in project planning consistent with NASA's
NEPA implementing procedures (NPR 8580.1 and EO 12114), NASA policies and
procedures for programs and projects (NPR 7120), and NASA regulations related to
environmental quality (14 CFR 1216). Program and project managers should coordinate
with the Environmental Management Division in a timely manner to ensure that any new
or modified programs, projects, and activities comply with regulatory requirements.

5.5.3 Ames Environmental Work Instructions

Ames’s EWIs, which replace the previous Ames Environmental Handbook (APR 8800.3), set
forth requirements to ensure that programs, projects, and activities at ARC comply with
applicable federal, state, and local laws; regulations and EOs; and NASA policies and
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procedures. Each EWI lists relevant regulatory authorities and documents, assigns
individual and organizational responsibilities within ARC, and identifies specific
requirements applicable to the work being performed.

The following EWIs are relevant to operations and future development at ARC with the
potential to impact recreational resources.

e EWI, 2-4 Wetlands and Flood Plains (Under review)
e EWI 12, Public Involvement
e EWI 14, NEPA and Environmental Justice

e EWI 18, Environmental Requirements for Construction Projects (Under review)

5.5.4  NASA Ames Development Plan Final Programmatic Environmental Impact
Statement

Under Mitigated Alternative 5 in the NADP EIS, ARC has committed to the following design
measures to ensure that implementation of the NADP does not adversely affect recreational
resources.

e Approximately 6.4 hectares (15.7 acres) of new park space would be added to the
NRP area, as well as approximately 4.6 hectares (11.4 acres) of new active
recreational space in the Bay View area and approximately 3.2 hectares (7.8 acres)
in the Ames Campus area for a total of 14.1 hectares (34.9 acres).

e Approximately 12 hectares (28 acres) of existing undeveloped land in the Bay View
area would be developed, leaving a total of approximately 22.35 hectares (55.23
acres) of passive open space, which would function as wildlife habitat.

¢ No additional active parkland would be lost under this alternative.

e New residents and employees added under the NADP would generate a total
demand for 10.2 hectares (25.3 acres) of new parkland.

e Atotal of 14.1 hectares (34.9 acres) of new parkland would be added to ARC for a
surplus of 3.9 hectares (9.6 acres).

The NADP EIS concludes that there would be no negative effects on the quality of any
existing or proposed parks or open spaces as a result of implementing Mitigated
Alternative 5, except for temporary noise impacts due to construction. Moreover, the EIS
has determined that Mitigated Alternative 5 would include a surplus of recreational lands,
so it would not add to any cumulative impact that might occur, and could help mitigate
these cumulative impacts as the parkland in NRP and Bay View would be open to the
community. As such, no additional measures are needed to address recreational impacts
from ongoing NADP development.
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Chapter 6. Aesthetics

6.1 Overview

This chapter describes the visual character of ARC, the remaining areas of Moffett Field, the
adjacent portions of the cities of Mountain View and Sunnyvale, and the views into and out
of ARC. This chapter also includes a discussion of the regulatory framework applicable to
visual resources and relevant plans, policies, practices, guidelines, and measures that
address potential visual effects of operations and future development at ARC. The
information presented in this chapter is based on the November 2009 NASA ARC ERD
(NASA 2009), NADP EIS (Design, Community & Environment 2002), and other sources.

6.2 Regulatory Background
6.2.1 Federal Regulations

6.2.1.1 National Environmental Policy Act

NEPA requires federal agencies to include in their decision-making process appropriate
and careful consideration of all environmental effects of a proposed action and of possible
alternative actions. Measures to avoid or minimize the adverse effects of proposed actions
and to restore and enhance environmental quality as much as possible must be developed
and discussed where feasible.

6.2.2 Local Regulations

6.2.2.1 Santa Clara County Tree Preservation and Removal Ordinance

Santa Clara County’s Tree Preservation and Removal Ordinance (County Code Division
C16) was adopted to establish and maintain tree cover, protect property values, preserve
aesthetic resources, prevent erosion, counteract air pollution, provide wind protection,
maintain climatic balance, provide habitat, and to protect community and historic assets.
The ordinance protects all qualified trees on both public and private land. Any tree that
qualifies as a protected tree may not be removed without having first obtained a permit
unless it is irreversibly diseased or dead, or if it represents a hazard. In order to obtain a
permit, the applicant must submit plans that include a plan to replant trees of similar types,
including native trees where the protected tree to be removed is a native (Santa Clara
County Ordinance No. NS-1203.107, §1, 2-11-97).

6.3 Regional Setting

ARC is located along the southwestern edge of the San Francisco Bay in the northern
portion of Santa Clara County, California (Figure 6-1). The City of Mountain View borders
the center to the south and west, and the City of Sunnyvale borders it to the south and east
(Figure 1-2).
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6.4 Existing Site Conditions

This section describes the aesthetic character of ARC and the areas of Moffett Field not
under NASA administration, and the adjacent portions of the cities of Mountain View and
Sunnyvale. These areas have been divided into multiple visual units that correspond to the
locations identified on Figure 6-1, Location of Visual Unit.#
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Figure 6-1. Location of Visual Units
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(Source: NASA 2009)

6.4.1  Visual Character of the Surrounding Area

This section describes the current visual character of the areas surrounding ARC in the
cities of Mountain View and Sunnyvale. See Figure 6-1 for the location of specific visual
units.

6.4.1.1 Undeveloped Land to the West (Visual Unit 17)

Immediately to the west of ARC is Stevens Creek. Stevens Creek is bordered by tall, mostly
vegetated earthen levees. A narrow asphalt recreational trail runs along the top of the
western levy. Toward the center of ARC’s boundary, a long, narrow tree nursery abuts the
creek. Together, the creek and the tree nursery create a natural/agricultural buffer zone
between ARC and Mountain View, as shown in Figure 6-2.

4 Numbering of visual units in this document corresponds to numbering of visual units in the NADP EIS.
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Figure 6-2. Visual Unit 17. Undeveloped Land to the West
(Source: NASA 2009)

6.4.1.2  Office/Industrial Park to the Northwest (Visual Unit 18)

Beyond the natural buffer strip in Visual Unit 17 is an office and light-industrial
development characterized by predominantly two-story buildings in a mix of architectural
styles, as shown in Figure 6-3. Most of the buildings are constructed of concrete, although
there are a number of brick buildings and a few buildings faced with wood. In most cases,
buildings are set back with parking lots adjacent to the street. Main building entrances are
located generally away from these lots rather than facing the street. Most of the buildings
date from the 1970s and 1980s, though there are some large new complexes of two- to
three-story postmodern buildings, especially along Shoreline Boulevard and L’Avenida.
Very little vacant land remains within the current boundaries of the developed area.
Exterior wall and roof colors are generally neutral, though most of the new buildings have
brightly colored accents.
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Within this office/light-industrial visual unit, streets are landscaped, often with mature
trees, and minor landscaping around buildings and within larger parking lots is common.
Most of the area is visually shielded from ARC by a hedgerow of tall, bushy oleander and
other similar plants.

Figure 6-3. Visual Unit 18 Offices/Industrial Park to the Northwest
(Source: NASA 2009)

6.4.1.3 Mobile Home Park to the West (Visual Unit 19)

Toward the southern edge of the office/industrial area is a densely settled mobile home
park on 15 hectares (37 acres), as shown in Figure 6-4. With a single exception, all of the
homes are one-story and access roads are quite narrow. Some small-scale landscaping
exists around individual units, and large palm trees at a few intersections. A dense oleander
hedge borders the entire development.

NASA Ames Research Center Environmental Resources Document
Environmental Management Division
March 2015 File: 2015 ARC ERD_FINAL.doc

Pg 93



National Aeronautics and Space Administration Chap 6. Aesthetics

Figure 6-4. Visual Unit 19 Mobile Home Park to the West
(Source: NASA 2009)

6.4.1.4 North to San Francisco Bay (Visual Unit 20)

To the north, ARC is bordered by the extensive open expanse of the former Cargill Salt
Ponds, now USFWS refuge lands. To the northwest is Mountain View Shoreline Park.

6.4.1.5 The Lockheed Martin Complex (Visual Unit 21)

The Lockheed Martin Complex is directly east of ARC and flanks the majority of the airfield.
Views are shown in Figure 6-5. This sprawling complex of office and heavy industrial
buildings includes a wide variety of architectural styles, most of them quite plain and
industrial in appearance. Heights vary from one to four stories. Large areas of the complex
are fenced off for security purposes, and “no-trespassing signs” are prominently visible at
all entrances. Large surface parking lots with minimal landscaping surround all the
buildings. There are a few streets with trees, but no consistent pattern of vegetation.
Moffett Towers, a group of high-rise glass exterior business offices, abuts the airfield at the
northeast quadrant of Manila Drive and Enterprise Way.
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Figure 6-5. Visual Unit 21. The Lockheed Martin Complex
(Source: NASA 2009)

6.4.1.6 Residential Neighborhood across U.S. Highway 101 (Visual Unit 22)

U.S. Highway 101 is a formidable visual and physical barrier between ARC and the areas on
the south side of the freeway. Views of the neighborhood and the sound wall are shown in
Figure 6-6. The freeway is eight lanes wide in this area, and is bordered on the western end
of ARC’s southern edge by sound barriers on both sides. There are a number of different
uses across Highway 101 in Mountain View and Sunnyvale. To the southwest is an older
residential neighborhood with a variety of housing types ranging from multi-family two-
story apartment complexes to duplexes to small, one-story detached single-family homes.
Within the heart of the residential neighborhood, streets are wide with narrow sidewalks
and mature trees on the front lawns of the houses.
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Figure 6-6. Visual Unit 22. Residential Neighborhood across Highway 101
(Source: NASA 2009)

6.4.1.7 Mixed-Use Strip across U.S. Highway 101 (Visual Unit 23)

Along U.S. Highway 101 and Moffett Boulevard, a mixed-use strip that includes motels,
restaurants, a mobile home park, a bar, and a gas station, as shown in Figure 6-7 borders
the residential area described in Visual Unit 22. These commercial buildings are one to two
stories tall in a variety of architectural styles. Many of the buildings are set back from the
street with small parking lots in front.
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Figure 6-7. Visual Unit 23. Mixed-Use Strip across Highway 101
(Source: NASA 2009)

6.4.1.8 Whisman Industrial Area across U.S. Highway 101 (Visual Unit 24)

Directly south of ARC in the area bordered by Middlefield, Ellis, and Whisman Streets is an
expansive office and industrial park area, as shown in Figure 6-8. A variety of buildings are
contained within this visual unit. These include several existing large-scale office
complexes along Fairchild Drive, which are occupied by high tech companies such as
Google, Locus, and Audience. Construction of the future 385,000-square-foot Samsung R&D
campus is also underway near the junction of Fairchild Drive and Clyde Avenue, across U.S.
Highway 101 from the ARC Airfield (City of Mountain View 2014). Buildings in this unit are
generally two or more stories high and represent a variety of architectural styles. Parking
is in large lots with generous landscaping.
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Figure 6-8. Visual Unit 24. Whisman Industrial Area across Highway 101
(Source: NASA 2009)

6.4.1.9 The Sunnyvale Municipal Golf Course (Visual Unit 25)

The Sunnyvale Municipal Golf Course, 14 hectares (35 acres) of which belong to ARC, is
located to the southeast of ARC. Views are shown in Figure 6-9. This large green space
provides a counterpoint to the development that surrounds it.
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Figure 6-9. Visual Unit 25. The Sunnyvale Municipal Golf Course
(Source: NASA 2009)

6.4.2 Views into the NASA Ames Research Center

The essentially flat topography of ARC extends for miles around, so none of the areas
abutting the center has a clear view of the facilities. Landscaping and development almost
always obstruct lines of site into ARC. Only the tallest features are visible, even from the
frontage road just across U.S. Highway 101.

Of the features visible from outside ARC, by far the most striking are the towering parabolic
forms of the airship hangars, each of which is nine stories tall and encloses approximately 3
hectares (8 acres) of land. Hangar 1, the first hangar at Moffett Field, was completed in
1933 to house the dirigible named USS Macon. It is the primary landmark within ARC and
the most visible part of it from the north and west. Hangars 2 and 3, on the opposite side of
the airfield, were constructed during World War II to house the revitalized naval lighter-
than-air program. They stand out strongly against the diked ponds that slope down to the
Bay, and are especially visible from the Lockheed Martin complex and the eastern side of
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ARC. The soaring forms of the three hangars against the backdrop of the Bay have made
Moffett Field one of the most distinctive landscapes in the Bay Area for more than 60 years.

The wind tunnels are the other feature of ARC visible for long distances. Given their
placement on the site, they are most visible from the northwest, although it is possible to
get occasional glimpses of them from the residential neighborhood to the southwest of
Moffett Field across U.S. Highway 101.

All of these features are visible from a distance from parts of the coastal hills to the west,
the East Bay hills to the east, and the Mount Hamilton Range to the south.

6.4.3 Visual Character of NASA Ames Research Center

This section describes the existing visual character of each of the four planning areas
within ARC. These planning areas include the NRP area, Ames Campus area, Bay View and
North Bay View, and Eastside/Airfield. The area north of Bay View is also described below.

6.4.3.1 NASA Research Park Area

The NRP area is roughly triangular, and can be divided into a number of distinct visual
units, each with its own character, landscaping, and typical uses. The discussion that
follows describes each of these units individually. Figure 6-1 shows the location of the
visual units within the NRP.

6.4.3.1.1  Western End of Shenandoah Plaza (Visual Unit 1)

The original plan for Shenandoah Plaza is clearly discernible and largely unchanged in this
unit. Views are shown in Figure 6-10. The street grid still outlines a generous horseshoe-
shaped central lawn surrounded by attractive historic Spanish Colonial Revival buildings,
with their characteristic plain stucco walls, low-pitched red-tile roofs, and terra cotta
ornamentation. The formal axis of the lawn sweeps eastward unchecked to the former
administration building, pointing toward the immense streamlined form of Hangar 1. In
addition to the lawn, the original design’s rows of mature liquid amber trees have been
preserved, and these two landscape elements combine to give the western end of
Shenandoah Plaza a formal, park-like feel quite distinct from the surrounding landscape.
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Figure 6-10. Visual Unit 1. Western End of Shenandoah Plaza
(Source: NASA 2009)

6.4.3.1.2  Eastern End of Shenandoah Plaza (Visual Unit 2)

In the eastern half of the Shenandoah Plaza area, the original site plan is much less clear.
Views are shown in Figure 6-11. This area was originally designated as the industrial area
of Shenandoah Plaza. Although historic original Spanish Colonial Revival structures remain,
a large number of infill structures have been built in the stretch of land between the
western end of Shenandoah Plaza and Hangar 1. These infill buildings are generally
unobtrusive, but they are much smaller than the original buildings. They are
predominantly used for storage and light industrial uses, and so are much more utilitarian
in design than the historic structures. They are also placed more closely together. There are
only minimal trees and landscaping in this unit. There is a small monument and plaza west
of Building 3; the only other open spaces are a number of medium-sized parking lots.
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Figure 6-11. Visual Unit 2. Eastern End of Shenandoah Plaza
(Source: NASA 2009)

6.4.3.1.3  Southeastern Perimeter of the NASA Research Park Area (Visual Unit 3)

The outer perimeter of the southern part of the NRP area, as shown in Figure 6-12, is
characterized by sizeable open areas: the undeveloped land alongside the airfield that
supports a small burrowing owl population; the undeveloped land between Cody Road and
the new light rail station; the open expanse of asphalt of the former CANG motor pool lot;
and the broad turf area of the athletic fields that abut U.S. Highway 101. Unlike in
Shenandoah Plaza, these open spaces are not formally landscaped, nor are they the central
organizing features of the built environment around them. They do contribute to the NRP
area’s less built-up feel, and allow views east to the hangars and west to the coastal hills.
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Figure 6-12. Visual Unit 3. Southeastern Perimeter of the NASA Research Park Area
(Source: NASA 2009)

6.4.3.1.4  The Barracks (Visual Unit 4)

A roughly “L”-shaped group of former barracks that is characterized by a dense clustering
of bar-shaped buildings makes up the fourth visual unit in the NRP area. Typical barracks
are shown in Figure 6-13. The line of barracks that runs north-south is two stories tall and
covered with white stucco. The buildings along the east-west arm of the “L” are three-story,
gray concrete block structures with access from an outside corridor that runs the length of
each building on each floor. These buildings are normally used as short-term housing for
students, reservists, and visitors. Both sets of buildings are typical of the plain, functional
style characteristic of most military architecture. Each of the barracks buildings is
surrounded by open lawn. Streets and parking lots in this visual unit are edged with
mature trees.
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Figure 6-13. Visual Unit 4. The Barracks
(Source: NASA 2009)

6.4.3.1.5  Exchange Area (Visual Unit 5)

The various buildings are associated with the Defense Commissary Agency. The
Commissary and the Navy Exchange are large, plain, architecturally undistinguished one-
story buildings. Each is surrounded by a large parking lot with no internal landscaping, as
shown in Figure 6-14. There are no historic buildings in this unit, and very little
landscaping. Some undeveloped land remains, but most open space is covered in asphalt.
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Figure 6-14. Visual Unit 5. Exchange Area
(Source: NASA 2009)

6.4.3.1.6  Main Entry (Visual Unit 6)

With the exception of the historic gate house and iron fence, all of the buildings within this
unit are modern and do not contribute to the Shenandoah Plaza Historic District, as shown
in Figure 6-15. Much of this unit consists of a large parking area and a dome-shaped facility
that currently houses the ARC Visitor Center. The Visitor Center was formerly part of a
larger complex of Space Camp facilities, most of which have been demolished. There is no
significant landscaping within this visual unit.
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Figure 6-15. Visual Unit 6. Main Entry
(Source: NASA 2009)

6.4.3.2 Ames Campus Area (Visual Unit 7)

To the northwest of the NRP area is the Ames Campus area, NASA’s original base of
operations at Moffett Field. Views are shown in Figure 6-16. The Ames Campus area is
densely developed with almost 100 laboratory and office buildings on 95 hectares (234
acres) of land. Most of the buildings are utilitarian, unpainted concrete office and lab
buildings constructed in the 1940s and 1950s. The majority of these buildings are two
stories tall, though there are a few one-story structures and a smaller number of taller
three- to four-story buildings. In addition to the concrete structures, numerous temporary
trailers house offices. Perhaps the most striking features of the built landscape within the
Ames Campus area are the wind tunnel complexes, some of which tower up to 25 meters
(80 feet) above the ground. Their gigantic, unusual shapes give a distinctly industrial feel
and an entirely different scale to this visual unit. Within the Ames Campus area, streets are
generally wide with generous planting strips on each side and allées of mature street trees,
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often plane trees. Parking lots are generally narrow and skirt the edges of buildings. Where
larger parking lots occur, there is significant interior landscaping.

Figure 6-16. Visual Unit 7. Ames Campus Area
(Source: NASA 2009)

6.4.3.3  Bay View and North of Bay View (Visual Unit 8)

Visual Unit 8 sits within the 100-year floodplain and is skirted by 4-meter (12-foot)-high
earthen berms along Stevens Creek to the west and the airfield to the east. Facilities here
are limited to the 12-meter (40-foot)-tall steel frame of the OARF and a few small one- or
two-story concrete structures housing telecommunications equipment. In addition,
approximately 42 acres of leased property in Bay View Parcels 1, 2, and 4 is currently
under development for Google’s Bay View campus. The property is under lease to PV, a
wholly-owned subsidiary of Google, pursuant to a 2008 Enhanced Use Lease between PV
and NASA. Development of the Bay View area was evaluated in the NADP EIS, for which a
ROD was signed in November 2002.
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The northern portion of Visual Unit 8 consists of the Eastern and Western Diked Marshes,
low open areas of wetlands bordered by roads. The dominant features of this visual unit
are the expanse of low vegetation, and views across it to the development off Shoreline
Drive in Mountain View, the Ames Campus area, and the airfield. Views are shown in Figure
6-17.

Figure 6-17. Visual Unit 8. Bay View and North of Bay View
(Source: NASA 2009)

6.4.3.4 Storm Water Retention Pond (Visual Unit 9)

Visual Unit 9 is located northwest of the airfield and north of the diked marshes. Views are
shown in Figure 6-18. North Perimeter Road and the security fence divide views from the
latter. There are a few small structures along the southern edge, but the main features of
this visual unit are a border of upland vegetation along North Perimeter Road and wide
expanses of water in the SWRP, the western portion of which is owned by the MROSD.
There are also views across the road and pond to the East Bay Hills.
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Figure 6-18. Visual Unit 9. Storm Water Retention Pond
(Source: NASA 2009)

6.4.3.5 Eastside/Airfield

This section describes the current visual character of the Eastside/Airfield development
area. The Eastside/Airfield area is roughly triangular and is bordered by the airfield to the
west, the Lockheed Martin complex to the east, and the former Cargill Salt Ponds to the
north.

6.4.3.5.1  The Airfield (Visual Unit 10)

The airfield is an open expanse of concrete and grass median strips consisting of the
airfield and the undeveloped land adjacent to its southern end, as shown in Figure 6-19.
The two runways are 60 meters (200 feet) wide, and 2,800 meters (9,200 feet) and 2,500
meters (8,100 feet) long, respectively. The airfield divides the built-up western portion of
ARC from the far less developed northeastern portion, and allows expansive views across
ARC to Hangars 2 and 3 and the San Francisco Bay.
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Figure 6-19. Visual Unit 10. The Airfield
(Source: NASA 2009)

6.4.3.5.2  California Air National Guard Area (Visual Unit 11)

The CANG area (shown in Figure 6-20) is roughly triangular in shape, with its two long
sides delineated by Macon Road to the east and East Patrol Road to the northeast. The
short, southern end of the triangle runs roughly parallel to the end of the runways. The
area has buildings with adjacent land adequate for CANG to consolidate and construct
mission essential facilities. Trees are numerous on the land, grass areas are sprinkled,
medians have been landscaped, and land awaiting development has been left in its natural
form. Open land is either airfield safety zones, identified for future facilities, burrowing
owls, recreation, or restricted areas necessary to maintain security.
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Figure 6-20. Visual Unit 11. California Air National Guard Area
(Source: NASA 2009)

6.4.3.5.3  Hangars 2 and 3 (Visual Unit 12)

The hangar area is bordered by the CANG area to the south, Macon Road to the east and
north, and the airfield to the west. It is almost entirely paved, and the dominant visual
feature is the elegant parabolic form of the two historic hangars, as shown in Figure 6-21.
There are also a number of small, architecturally undistinguished buildings housing
maintenance and repair facilities. There are usually a number of military planes and
helicopters on the pavement adjacent to the hangars.
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Figure 6-21. Visual Unit 12. Hangars 2 and 3
(Source: NASA 2009)

6.4.3.5.4  The Golf Course and Munitions Bunkers (Visual Unit 13)

East Patrol Road to the southeast, the USFWS ponds to the north, and the airfield and
hangar areas to the west border the golf course. Views are shown in Figure 6-22. The tree-
lined fairways of the golf course and raised mounds of the munitions bunkers characterize
the area. It is also home to a second parking area for recreational vehicles, and an electrical
station. The golf course is skirted by undeveloped ruderal land.
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Figure 6-22. Visual Unit 13. The Golf Course and Munitions Bunkers
(Source: NASA 2009)

6.4.4 Visual Character of the Remainder of Moffett Field

This section describes the visual character of the areas of Moffett Field not under NASA
administration, and thus outside ARC: the Wescoat Village and former Orion Park military
housing areas.

6.4.4.1 Wescoat Village Military Housing Area (Visual Unit 14)

The Wescoat Village military housing area is tucked into a roughly triangular area between
the barracks area, U.S. Highway 101, and the U.S. Space Camp compound. Views are shown
in Figure 6-23. Wescoat Village has three distinct neighborhoods. The westernmost area
consists of two-story wooden duplexes with attached carports. Exterior walls are painted
white and are not ornamented. Roofs are low-pitched with reddish-brown shingles. Groups
of three duplexes are clustered onto “U”-shaped courts that extend off the central
curvilinear road, which ends in a cul-de-sac. Each building is surrounded by open expanses
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of lawn, the primary feature of the landscape. There are also a few mature trees in front of
each building.

The central housing area, along Berry Drive, is part of the Shenandoah Plaza Historic
District. These nine Spanish Colonial Revival residences are military officers’ housing. All
exterior walls are stucco-painted dark beige. There is minimal ornamentation around
doors and windows; the buildings are quite plain. Roofs are low-pitched and covered in red
tiles. Each house has an enclosed garage connected by an arcaded breezeway. Houses are
placed symmetrically along a curvilinear road that ends in a large cul-de-sac with a broad
oval green at its center.

The easternmost housing area is much larger than the other two. Here, white two-story
wooden buildings are divided into four-plexes with shared carports. Each unit has its own
front patio with a wooden fence shielding it from view. Again, buildings are arranged in
clusters off a central, curvilinear road. Instead of ending in a cul-de-sac, the main road
continues to connect to South Perimeter Road and the southern edge of ARC.

Figure 6-23. Visual Unit 14. Wescoat Village Military Housing Area
(Source: NASA 2009)
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6.4.4.2 The Former Orion Park Military Housing Area (Visual Unit 15)

This visual unit is made up of the Armed Forces Reserve Center Complex, the Army Reserve
Regional Readiness Sustainment Command Headquarters, an organizational maintenance
shop, two storage buildings, and a fitness center (USACE 2007). Construction of these
buildings was completed in 2008-9 following demolition of the Orion Park housing
facilities.

6.4.4.3 Military Office and Hotel Buildings (Visual Unit 16)

This visual unit is made up of military-associated uses: the Navy Lodge and the San Jose
Military Entrance Processing Center. Views are shown in Figure 6-24. This area resembles
Visual Unit 5, with isolated buildings set in large parking lots. The buildings are plain stucco
and concrete aggregate, and their primary decoration comes from banks of windows, which
accent the buildings’ vertical or horizontal character.

Figure 6-24. Visual Unit 16. Military Office and Hotel Buildings
(Source: NASA 2009)
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6.4.5 Protected Trees

To establish which trees at ARC qualify as protected trees under Santa Clara County’s
Heritage Tree Ordinance, NASA surveyed the entire ARC during summer 2001. The
Wescoat Village and former Orion Park military housing areas were not surveyed because
they are not under NASA control. The survey identified trees in all of the planning areas
except the Bay View area.

6.4.5.1 Ames Campus Area

In the Ames Campus area, protected trees are primarily located along streets or in planting
strips in parking lots. Some areas house trees planted alongside existing buildings. Finally,

there are a small number of protected trees clustered in the undeveloped area south of the
administration building.

6.4.5.2 NASA Research Park Area

Within the NRP area, the location of protected trees is not as regular as in the Ames
Campus area. Within the Shenandoah Plaza Historic District, there are comparatively few
protected trees, which for the most part are clustered in open space areas or grouped near
buildings. The only areas where trees line a roadway are along Clark Memorial Drive, the
entrance road, and a small strip along South Akron Road in front of Building 20. In the
remainder of the NRP area, protected trees primarily line the edges of roads and parking
lots, or are clustered around buildings. There are a few open areas adjacent to the athletic
fields along U.S. Highway 101 and next to the Navy Exchange, where trees are more loosely
grouped.

6.4.5.3 Eastside/Airfield Area

In the Eastside/Airfield area, protected trees are limited to the golf course, and the
southernmost of the areas currently occupied by CANG.

6.5 Environmental Requirements

NASA has identified the following environmental plans, policies, practices, guidelines, and
measures that address potential visual effects of operations and future development at
ARC.

6.5.1 NASA Procedural Directive 8500.1, NASA Environmental Management

Per NPD 8500.1, it is NASA policy to: maintain compliance with all applicable federal, state,
and local environmental requirements; to incorporate environmental risk reduction and
sustainable practices to the extent practicable throughout NASA’s programs, projects, and
activities; and to consider environmental factors throughout the life cycle of programs,
projects, and activities (as defined in NPD 7120.4, NASA Engineering and Program/Project
Management Policy, and related documents), including planning, development, execution,
and disposition activities. Examples of environmental factors include consideration of
environmental impacts as required by the NEPA and NHPA; the proposed use of hazardous
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materials; the potential for waste generation; the need to acquire necessary permits,
waivers, and authorizations; and the use of environmentally-preferable materials and
processes wherever practicable.

6.5.2 Ames Procedural Requirements 8500.1, Ames Environmental Procedural
Requirements

APR 8500.1 sets forth general procedural requirements to ensure compliance with
applicable federal, state, and local environmental laws; regulations and EOs; and NASA
policies and procedures. Organizational directors, division chiefs, branch chiefs, section
heads, supervisors, managers, and CORs are responsible for planning, designing,
constructing, managing, operating, and maintaining facilities in conformance with
applicable regulatory directives, and should obtain environmental review from the
Environmental Management Division early in project planning consistent with NASA's
NEPA implementing procedures (NPR 8580.1A and EO 12114), NASA policies and
procedures for programs and projects (NPR 7120), and NASA regulations related to
environmental quality (14 CFR 1216). Program and project managers should coordinate
with the Environmental Management Division in a timely manner to ensure that any new
or modified programs, projects, and activities comply with regulatory requirements.

6.5.3  Ames Policy Directive 8822.1, NASA Research Park Design Review Program

APD 8822.1 establishes specific policies, responsibilities, and procedures for the Design
Review Program for all proposed projects within the NRP and Bay View areas. As part of
the Program, the Architecture and Planning Review addresses and implements the
applicable land use and design measures included in the NRP and Bay View design guides
(discussed below) and the NADP EIS. The Environmental Review, performed by the
Environmental Management Division, also addresses all preliminary environmental issues,
including aesthetic issues, as they relate to development under the NADP.

New development projects in the NRP and Bay View areas should be coordinated through
the NRP Design Review process during conceptual design (before building design or prior
to 50 percent completion of the schematic design phase) to ensure that they meet all
applicable land use and design requirements. Completion of an Environmental Checklist in
coordination with the Environmental Management Division is also required during Design
Review, as it will determine if additional environmental studies or approvals will be
required before proceeding with the project.

6.5.4 Ames Environmental Work Instructions

Ames’s EWIs, which replace the previous Ames Environmental Handbook (APR 8800.3), set
forth requirements to ensure that programs, projects, and activities at ARC comply with
applicable federal, state, and local laws; regulations and EOs; and NASA policies and
procedures. Each EWI lists relevant regulatory authorities and documents, assigns
individual and organizational responsibilities within ARC, and identifies specific
requirements applicable to the work being performed.
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The following EWIs are relevant to operations and future development at ARC with the
potential to impact aesthetic resources.

e EWI 12, Public Involvement
e EWI 14, NEPA and Environmental Justice
e EWI 16, Cultural Resources Management (Under review)

e EWI 18, Environmental Requirements for Construction Projects (Under review)

6.5.5 Ames Design Guides

Site and building design at ARC is guided by the NASA Research Park Design Guide
(DMJMH+N and EDAW 2001) and Bay View Design Guide (NBBJ 2012). The purpose of
these guides is to ensure that new buildings constructed under the NADP would
stylistically complement the existing buildings in the Ames Campus and Eastside/Airfield.
In addition to general planning concepts concerning open space, circulation, and
infrastructure, both guides includes numerous design concepts. Currently, there are no
design guidelines, height limits, and setback requirements for the Ames Campus and
Eastside/Airfield areas.

6.5.6  Ames Landscaping Management Policies and Practices

NASA has established a number of landscaping management policies and practices as
discussed in other resource chapters in this document and as summarized below.

e Through its storm water pollution prevention and water pollution control programs
for construction, demolition, and excavation projects, NASA ensures implementation
of construction practices at ARC that minimize adverse water quality effects on
natural habitats.

e New landscaping at ARC is to be designed with native species, and any imported soil
used for landscaping or erosion-control structures that contain hay or other dried
plant material must be certified as weed-free.

e NASA places restrictions on any construction equipment operating within 76 meters
(250 feet) of jurisdictional wetlands or other sensitive habitats in the Bay View area
to prevent the spread of invasive weeds. To minimize impacts on wetland habitats,
construction is to be avoided in the jurisdictional wetlands along the northern
boundary of the Bay View area and within 61 meters (200 feet) of these wetlands.
Fill activities and other disturbances are to be minimized in jurisdictional wetlands
elsewhere.

e NASA ARC has an active mulching program that accepts landscape trimmings
generated at ARC. The program dramatically reduces the volume of green waste
material sent to landfills.

e Toreduce dependency on potable water, the Moffett Field Golf Course is currently
using reclaimed water for irrigation. NASA also plans to use the Navy’s treated
groundwater for irrigation in the NRP area to reduce demand for potable supply.
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¢ Two native gardens have been established at ARC, one west of N-269 and the other
north of N-235. Both gardens contain a large variety of native plants.

6.5.7 NASA Ames Development Plan Final Programmatic Environmental Impact
Statement

The NADP EIS identifies the following mitigation measures to address potential visual
impacts from build out of NADP Mitigated Alternative 5.

6.5.7.1 Mitigation Measure AES-1

NASA and its partners would develop design guidelines for the Bay View,
Ames Campus and Eastside/Airfield areas in order to ensure that new
buildings would stylistically complement the existing buildings in the Ames
Campus and Eastside/Airfield. Design guidelines for the Bay View area
would include setback requirements for Stevens Creek and Western Diked
Marsh, and would ensure harmonious design.

6.5.7.2  Mitigation Measure AES-2

The visual effect of NRP Parcel 6 housing would be mitigated through a
combination of landscaping, screening and overall design.

6.5.7.3  Mitigation Measure AES-3

In order to prevent the obstruction of key views of the hangars and the wind
tunnels in Ames Research Center from the areas of Mountain View and
Sunnyvale across Highway 101, buildings in the NRP area would be carefully
sited to preserve view corridors through the new development, especially
from the Whisman Street corridor.

6.5.7.4 Mitigation Measure AES-4

As the site plan for new development in the Bay View area was developed,
NASA and its partners would design the new street layout to preserve view
corridors through the new development to the North of Bay View area and
the salt ponds.

6.5.7.5 Mitigation Measure AES-5

NASA and its partners would use height limits and site layout to preserve
view corridors from the Stevens Creek Trail through new development in
Bay View to the historic hangars and to the San Francisco Bay.

6.5.7.6  Mitigation Measure AES-6a

Where possible, NASA and its partners would carefully site any development
so as to preserve the protected trees.
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6.5.7.7  Mitigation Measure AES-6b

Where it is not possible to preserve protected trees in place, NASA and its
partners would develop a revegetation plan consistent with the
requirements of the Santa Clara County Tree Preservation and Removal
Ordinance.
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Chapter 7. Cultural Resources

7.1 Overview

This chapter discusses the prehistoric and historic setting of the ARC facility and describes
the archaeological and historic resources that remain on the site. This chapter also includes
a discussion of the regulatory framework applicable to cultural resources and relevant
plans, policies, guidelines, and measures that govern historic and archaeological resources
at ARC. The information presented in this chapter is based on the November 2009 NASA
ARC ERD (NASA 2009), NADP EIS (Design, Community & Environment 2002), historical
survey reports, and other sources.

7.2  Regulatory Background
7.2.1  Federal Regulations

7.2.1.1  Section 106 of the National Historic Preservation Act of 1966

Section 106 of the NHPA, as amended (16 USC 470) and 36 CFR 800) require that projects
receiving federal money, or those permitted or licensed by federal agencies, must take into
account the effects of the undertaking on historic properties, consult with the State Historic
Preservation Officer (SHPO) regarding those effects, and allow the Advisory Council on
Historic Preservation an opportunity to comment on the undertaking. Regulations
implementing Section 106 encourage that consultation be completed in parallel with the
NEPA compliance process.

Section 106 defines a historic property or historic resource as “any prehistoric or historic
district, site, building, structure, or object included on, or eligible for inclusion” on the
National Register of Historic Places (NRHP).

7.2.1.2  Archaeological Resources Protection Act of 1979

The Archaeological Resources Protection Act of 1979 (ARPA) (16 USC 470; 43 CFR 7)
requires federal land-owning agencies to issue ARPA permits to qualified individuals,
institutions, or firms that conduct archaeological surveys within federal and Native
American lands.

7.2.1.3  Native American Graves and Protection and Repatriation Act of 1990

The Native American Graves and Protection and Repatriation Act of 1990 (NAGPRA) (Title
25, USC, Section 3001 et seq.) requires federal agencies and federally funded projects to
document Native American human remains and cultural items within their collections,
notify Native American groups of these items, and provide an opportunity for repatriation
of these materials. It also requires plans for dealing with potential future collections of
Native American human remains and associated funerary objects, sacred objects, and
objects of cultural patrimony discovered as a result of projects funded or overseen by the
federal government.
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7.2.1.4 National Environmental Policy Act

NEPA requires federal agencies to include in their decision-making process appropriate
and careful consideration of all environmental effects of a proposed action and of possible
alternative actions. Measures to avoid or minimize the adverse effects of proposed actions
and to restore and enhance environmental quality as much as possible must be developed
and discussed where feasible.

7.3  Regional Prehistoric and Historic Setting

7.3.1  Prehistoric Setting

Archaeological research suggests that the southern shore of the San Francisco Bay has been
inhabited continuously for up to 4,000 years. At the time of European contact, the
Costanoans (from the Spanish Costanos or “coastal people”), a group of hunting and
gathering communities indigenous to central California inhabited the Santa Clara Valley.
Linguistic analysis suggests that the Costanoans arrived in the San Francisco Bay region
around A.D. 500. The term Costanoan as applied by anthropologists does not imply the
existence of a politically unified entity, but rather refers to different groups of people who
shared similar cultural traits and belonged to the same linguistic family. Descendants of the
group that currently reside in the San Francisco Bay Area generally prefer the term
“Ohlone.”

ARC lies within the Tamyen (Tamien) and Ramaytush areas of the Ohlone geographic
range. Based on Spanish mission records and archaeological data, researchers have
estimated a 1770 population of 1,000 to 1,200 individuals for this area. Within the Tamyen
and Ramaytush areas, the population was further subdivided into tribelets. It is believed
that the Posol-mi tribelet occupied the area comprising present-day ARC.

The place name Posol-mi is probably derived from Rancho Posolmi, the grant confirmed to
Native American Lopez Indigo (alternatively Ynigo) in 1881. Ynigo occupied the land east
of the City of Mountain View as early as 1834. Lopez Indigo and other Native Americans are
known to have farmed the ARC property from at least 1834 through 1864.

Historic accounts from the 1770s to 1790s and archaeological data suggest that a number
of tribelets may have had temporary camps within the vicinity of ARC. However, the Ohlone
way of life seems to have disappeared by 1810 due to introduced diseases, declining birth
rates, and the impact of the mission system. The Ohlone people transformed from hunters
and gatherers into agricultural laborers (and in some cases, craft artisans). They lived at
the missions and worked with former neighboring groups.

Although the area around ARC continued to be settled in the early part of the 19th century,
the patterns of use changed. The economy began to focus on the growth of agricultural
crops and the transportation of those crops to market through a series of landings and
associated warehouses along the San Francisco Bay. The Native Americans from Mission
Santa Clara were apparently involved in the hide and tallow trade that coursed up and
down the Guadalupe River between 1820 and 1850. Individuals from the mission carried
the products down to the embarcadero where they could be loaded onto ships. Later,
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because of the secularization of the missions by Mexico in 1834, most of the aboriginal
population gradually moved to ranchos to work as manual laborers.

7.3.2  Historic Setting

Spanish explorers in the late 1760s and 1770s were the first Europeans to traverse the
Santa Clara Valley. The first party, that of Gaspar de Portola and Father Juan Crespi, arrived
in the Alviso-San Jose area in the fall of 1769. Sergeant Jose Francisco Ortega of the Portola
and Crespi party was sent to explore the eastern portion of the San Francisco Bay. The
second Hispanic exploration party, that of Juan Bautista de Anza and Father Pedro Font,
reached the lower Guadalupe River in early 1776. The favorable reports of Anza and Font
led to the establishment of both Mission Santa Clara and the Pueblo San Jose de Guadalupe
in 1777.

The Mexican revolt against Spain (1822) followed by the secularization of the missions
(1834) significantly changed land ownership patterns in the Santa Clara Valley. Whereas
the Spanish philosophy of government was directed toward the founding of presidios,
missions, and secular towns, the Mexican policy stressed individual ownership of the land.
During the Mexican Period, vast tracts of land, including former mission lands, were
granted to individuals.

After 1875, horticulture became widespread due to successful crop experimentation and
the expansion of markets via rail. The shift from livestock to horticulture permitted smaller
parcels of land and generated a labor-intensive but profitable product. In the 1880s, after
the development of the refrigerator railroad car, horticulture became Santa Clara Valley’s
primary land use. Throughout this period, Santa Clara Valley’s population increased
substantially.

During the first half of the 20th century, the Cities of Mountain View, Sunnyvale, Milpitas,
and San Jose were isolated central services centers surrounded by farmsteads and acres of
agricultural lands. This predominance of fruit production/processing held steady until
after World War II. In the second half of the century, dense urban housing, commercial
centers, and the electronics industry displaced Santa Clara Valley’s agrarian land use.

7.4  Existing Site Conditions

7.4.1  Archaeological Resources

A portion of ARC is situated on the west part of Rancho Posolmi (see discussion above).
Several adobe dwellings were located in the ARC area, but they were destroyed long ago.
According to previous historic documents, no structures were located at ARC during most
of the second half of the 18t century.

According to a review of existing data, several recorded prehistoric archaeological
resources are located throughout the ARC site. Most subsurface resources are on the
southeast side of the site. These resources are associated with prehistoric dwellings
ranging from small temporary encampments to large villages such as that identified as
Posol-mi.
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One recorded resource, CA-SC1-23, was located in a previously cultivated field on the
western portion of ARC known as the Kitchen Midden Site. It was recorded in the early part
of the 20t century and was supposedly still extant in the mid-1950s. Investigations
conducted for NASA in the 1970s and 1980s, however, did not result in the location of this
site. Therefore, in 1991, Basin Research Associates conducted a detailed surface survey and
mechanically assisted subsurface testing program. Fifty-eight backhoe test units were
excavated in a grid-like pattern in the project area. No artifacts associated with past site
occupation were detected at or below the surface. Destruction by agricultural practices
(that is, dispersion) is a likely cause of the site’s disappearance. The findings of Basin
Research Associates were submitted to the SHPO, who concurred with the determination
that the CA-SC1-23 site is no longer extant.

Although 10 other prehistoric or prehistoric/historic archaeological sites have been
previously recorded within the boundaries of ARC (four are associated with Ynigo), these
sites no longer exist.

In summary, no known, extant archeological resources at ARC qualify for inclusion on the
NRHP. The integrity of all archaeological resources was apparently destroyed by past
agricultural practices (for example, disking and tilling) or construction of the airfield.

7.4.2 Historic Resources

7.4.2.1 Shenandoah Plaza Historic District

On February 24, 1994, the Shenandoah Plaza Historic District was officially added to the
NRHP. The buildings, landscapes, and objects included in the district are listed on the NRHP
because of their association with the expanding coastal defense capabilities of the U.S. Navy
and airship technology during the inter-war period between 1932 and 1945, and because
of their distinctive site plan and Spanish Colonial Revival architecture.

The District consists of 97 buildings, structures, and objects, 58 of which contribute to its
historic significance. The District’s significant buildings, structures, and objects that are
under NASA'’s jurisdiction are listed in Table 7-1. The rest are within Wescoat Village
military housing area and are under the stewardship of the DOD. Non-contributing
buildings within Shenandoah Plaza that are under NASA’s stewardship are listed in Table
7-2.

The “contributing” buildings and structures are representative of the development of the
NAS Sunnyvale from the early 1930s through the early 1960s (NAS Sunnyvale was
renamed NAS Moffett Field in 1942). Among the buildings in the Shenandoah Plaza Historic
District, the Spanish Colonial Revival style dominates, with its neutral colors, red tile roofs,
terracotta ornamentation, and almost residential proportions. Buildings are typically two
stories tall, with low-pitched, slightly hipped rooflines. Exterior walls are consistently quite
plain, except for a stringcourse around the entire perimeter of each building separating the
first and second floors. Windows are simple rectangular shapes, vertically oriented, multi-
paned, and double-hung. Flowery terracotta ornamentation defines the major front and
back entrances, and often some of the most prominent windows.
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The 1933 site plan, created by the Navy Department Bureau of Yards and Docks, is based
on an axial layout with major administrative buildings set symmetrically along a generous
1.5-hectare (4.5-acre), horseshoe-shaped central greensward. The formal lawn sweeps
eastward to the immense streamlined form of Hangar 1, which provides a majestic focal
point for the Shenandoah Plaza Historic District and for ARC as a whole. In addition, the
original site plan’s broad expanses of lawn and rows of mature liquid amber trees have
been preserved, and give the Shenandoah Plaza Historic District a formal, park-like feel
quite distinct from the surrounding landscape of the Baylands.

Table 7-1. Contributing Buildings, Structures, and Objects within the Shenandoah Plaza Historic District (NASA

Stewardship Only)

Bldg. Current Identification Historic Use Date Built

No.

1 Hangar 1 Hangar 1 1933

2 Gymnasium Balloon Hangar 1933

5 Water Storage Tower Water Tower 1933

10 Boiler Plant Facility Shop Heat Plant 1933

15 NASA Security, Employee | Fire Station/Laundry 1933
Badging Office

16 Maintenance Shops & Locomotive Crane Shed 1933
Offices

17 Naval Air Reserves, Santa Admirals Building 1933
Clara HQ

18 Army Explosive Ordnance | Aerological Center 1933
Department

19 NASA Research Support Bachelor Enlisted Quarters 1933

20 Bachelor Officers Bachelor Officers Quarters 1933
Quarters

21 Bachelor Officers Quarters | Bachelor Officers Quarters 1933
Detached Garage Garage

22 Bachelor Officers Quarters | Bachelor Officers Quarters 1933
Detached Garage Garage

23 Army Reserve Center Dispensary 1933

24 Offices Ambulance Garage 1933

25 Theater, Army Reserves Bowling Alley/Theater 1933
Center

26 Visitor Badging Office Gate House/Iron Fence 1933

32 North Floodlight Tower Floodlight Tower 1933

33 South Floodlight Tower Floodlight Tower 1933

37 Scale House Scale House 1933

46 Hangar 2 Hangar 2 1943

47 Hangar 3 Hangar 3 1943

55 Boiler House for Hangars Heat Plant for Hangars 2 and 3 1943
2 and 3

N/A Flagstaff Flagpole 1933

(40)

N/A Commons Commons 1933

N/A Memorial Anchor Anchor pre-1950

(174)

69 Inert Ammunition Storage | Inert Storehouse - Bulk 1943
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Bldg. Current Identification Historic Use Date Built
No.
70 Fuse and Detonator Fuse and Detonator Magazine - 1943
Magazine Ready Issue
71 High Explosive Magazine Explosive Storage 1943
(Miscellaneous)
72 High Explosive Magazine Explosive Storage 1943
(Miscellaneous)
73 High Explosive Magazine Explosive Storage 1943
(Miscellaneous)
74 High Explosive Magazine Explosive Storage 1943
(Miscellaneous)
105 Airfield Lighting Vault Substation 1947
106 Aircraft Compass Compass Calibration Pad, 1947
Calibration Pad, Compass Surfaced
Rose
141 Tank Truck Filling Rack Aircraft Truck Fueling Facility 1952
143 High Explosive Magazine Explosive Storage 1951
(Miscellaneous)
147 High Explosive Magazine Explosive Storage 1951
(Miscellaneous)
158 Flight Operations Building | Flight operations 1954
and Tower
329 Ultra High Facilitate air traffic control 1958
Frequency/Very High communications
Frequency Receiver
Building
442 Ordnance Handling Pad Taxiway (Concrete) 1956
454 Ultra High Communications Building. 1960
Frequency/Very High
Frequency Transmission
Building
MF West Parallel Aircraft Taxiway (Concrete) 1945
1016 Taxiway
MF East Parallel Aircraft Taxiway (Concrete) 1945
1016 Taxiway
MF Connecting Taxiways Taxiway (Concrete) 1945
1016
MF100 | Runway 321/14r Taxiway (Concrete 1944
0
MF100 | Instrument Runway Taxiway (Concrete 1945
1 32r/141
MF100 | Aircraft Parking Apron Aircraft Parking, Access or 1945
2 Maintenance Apron (Concrete)
MF100 | High-Speed Aircraft Aircraft Direct Fueling Station 1955
3 Fueling Pits
N200 Administration Building Center Administration 1943
Admini
stration
Buildin
8
N221 40 x 80-Foot Wind Tunnel | Aerodynamic testing 1944
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Bldg. Current Identification Historic Use Date Built

No.

N226 6 x 6-Foot Supersonic Aerodynamic testing 1946
Wind Tunnel

N227 Unitary Plan Wind Tunnel | Aerodynamic testing 1955

N227A | 11-Foot Transonic Wind Aerodynamic testing 1955
Tunnel

N227B | 9 x 7-Foot Supersonic Aerodynamic testing 1955
Wind Tunnel

N227C | 8 x 7-Foot Supersonic Aerodynamic testing 1955
Wind Tunnel

N227D | Unitary Plan Wind Tunnel | Substation 1955
Electrical Auxiliary
Building and Substation

N238 Arc Jet Laboratory Thermal testing 1964

N243 Flight and Guidance Flight simulation 1967
Simulation Laboratory

Source: NASA 2009 and AECOM 2014.

Table 7-2. Non-Contributing Buildings within the Shenandoah Plaza Historic District (NASA Stewardship Only)
Bldg. Current Identification Date Built Reason for Ineligibility
No.

3 Moffett Conference/Banquet Center 1933 Loss of integrity
6 Public Works/Recycling, Storage 1933 Loss of integrity
12 Commissary 1933 Loss of integrity
13 Commissary Storage 1933 Loss of integrity
14 Moffett Field Police 1933 Loss of integrity
29 Office Equipment/Repair 1932 Loss of integrity
31 Commissary/Storage 1933 Loss of integrity
34 Photo Shop 1934 Unremarkable
36 Sentry House, Main Gate 1934 Loss of integrity
44 Storage Facility 1942 Unremarkable
45 NAR Hazardous Materials Building 1944 Unremarkable
64 Storage, Shop 1940 Unremarkable
67 Post Office 1943 Unremarkable
76 Lock Smith 1944 Loss of integrity
79 Battery, Supply Storehouse 1944 Unremarkable
81 Maintenance Storage 1944 Unremarkable
85 Metalizing, Sandblasting Shop 1944 Unremarkable
93 Aircraft Shop 1946 Unremarkable
115 Storage, Decontamination 1943 Unremarkable
117 Storage 1944 Unremarkable
126 Warehouse 1949 Unremarkable
133 Hazardous, Flammable Storage 1950 Unremarkable
175 Line Maintenance Shelter 1956 Unremarkable
346 Aircraft Line Operations Building 1950 Unremarkable
350 Line Maintenance Shelter 1950 Unremarkable
367 Storage 1948 Unremarkable
460 Storage 1950 Unremarkable
470 Storage 1933 Unremarkable
472 Airframes Shop Unremarkable
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Bldg. Current Identification Date Built Reason for Ineligibility
No.

478 Standby Generator 1963 <50 Years Old
482 Painting & Washing Facility 1963 <50 Years Old
493 Swimming Pool, Officer Area 1963 <50 Years Old
498 Covered HazMat Storage Area 1965 <50 Years Old
499 Ground Support Equipment Shed 1966 <50 Years Old
501 Fire Station, AIB 1940 Loss of integrity
509 Exchange Shop 1968 <50 Years Old
510 NASA Maintenance Office 1967 <50 Years Old
527 Storage Shed 1968 <50 Years Old
539 Flight Line Storage 1972 <50 Years Old
540 Flight Line Storage 1972 <50 Years Old
542 Incinerator 1973 <50 Years Old
566 Plant Engineering Support Office 1979 <50 Years Old
567 Warehouse 1978 <50 Years Old
569 Air Force, Special Investigations 1978 <50 Years Old
570 Maintenance Storage 1978 <50 Years Old
941 Administration Office, Navy Exchange 1940 Loss of integrity
942 Navy Exchange, Crafts 1940 Loss of integrity
Source: NASA 2009.

Of the historic buildings within the Shenandoah Plaza Historic District, the most striking
are the Administration Building (Building 17), which sits at the head of Shenandoah Plaza,
the Bachelor Officers Quarters (Building 20), and the original hangars, especially Hangar 1.

The almost 1,800-square meter (19,000 square foot) Administration Building, constructed
in 1933, follows the typical architectural pattern of the original campus design: two stories
high with stucco walls, red tile roofing, and terracotta ornamentation. It is the most
prominently sited building within the original 1933 campus plan. Unlike the other
buildings in the Shenandoah Plaza Historic District, the Administration Building’s primary
entrance projects out from the main structure, with a triple round-arched entrance. The
detailing around the major entrances and windows includes ornamental urns, pilasters,
and floral sculpture that counterpoint the austere, shallow cruciform shape of the building.
There is also a small, centered bell tower with flat arches on each of its faces, capped by a
small red dome.

The Bachelor Officers Quarters (Building 20), constructed in 1933, is also a large two-story
structure in the typical Spanish Colonial style of the Shenandoah Plaza Historic District
buildings. It sits on the south side of the plaza where the central green widens outwards,
facing the equally prominent but less architecturally impressive Bachelor Enlisted
Quarters. The Bachelor Officers Quarters has more ornamentation than other buildings in
the Shenandoah Plaza Historic District, and a very elegant entryway of three large round
arches. A rear wing projects south from the building and abuts the original 1933 officer
automobile storage structures, Buildings 22, and 21.

The most significant building in the Shenandoah Plaza Historic District, however, is Hangar
1, which was designed in the Streamline Moderne style to emulate the sleek, ultra-modern
form of the airship it was built to house rather than the Spanish Colonial Revival
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architecture of the rest of the original core of Moffett Field. The giant parabola of Hangar 1
towers 65 meters (211 feet) above the plaza. Constructed in 1932 through 1933, this one-
story steel truss building is one of the largest non-internally supported buildings in the
United States, enclosing 3 hectares (8 acres) of land. The smooth curve of its plate metal
cladding is detailed on each side with bands of horizontally oriented windows set flush in
the skin. Gigantic curving doors on tracks create the north and south ends of the buildings.
Hangar 1 is historically significant because of its unique use, its beautifully executed
Streamline Moderne design, its ingenious structural construction, and its size; it is still the
dominant landmark in the southern San Francisco Bay Area. In addition to anchoring the
Shenandoah Plaza Historic District, Hangar 1 has been designated a Naval Historical
Landmark and a California Historic Civil Engineering Landmark by Section 57 of the
American Society of Civil Engineering.

Hangar 1 was recently found to be a source of PCBs, as well as lead, asbestos, and zinc. Both
NASA and the Navy undertook actions to address this contamination in 2003. As part of a
subsequent action, which was completed by the Navy in June 2013, Hangar 1 has been
stripped of its siding, man doors, roof, and windows, and the steel framing that remains has
been covered in a special coating to provide a protective barrier over any remaining
hazardous materials. For additional information on this subject, refer to Chapter 18,
Hazardous Materials.

7.4.2.2 Ames Research Center Campus Historic Buildings

7.4.2.2.1  The Unitary Plan Wind Tunnel Complex

The Unitary Plan Wind Tunnel Complex (Building N-227) is the only building at ARC that is
currently included on the NRHP. It was listed as a National Historic Landmark on the NRHP
in 1985 because of its significant association with the development of the American space
program. It has also been designated an International Historic Mechanical Engineering
Landmark. The Unitary Plan Wind Tunnel Complex consists of three separate wind tunnels,
each of which loops back to connect to the same central 193,880-megawatt (260,000-
horsepower) engine. Covering 7,100 square meters (77,000 square feet), the three huge
loops of metal conduit create one of the most striking architectural landmarks at ARC.

7.4.2.2.2 Other Elements

In 1995, ARC conducted a historical survey of 19 additional buildings that had been built in
1950 or earlier. Three of these buildings (N-200, N-221, and N-226) were determined to be
eligible for inclusion on the NRHP. These buildings are associated with the advancement of
aeronautics, science, and exploration during World War Il and the post-war period (1940-
1950). The findings of this survey were submitted in November 1995 to the California
SHPO for review. The SHPO did not formally respond to the submittal, although ARC
requested a formal response in December 1997. Historic buildings at ARC are listed in
Table 7-3.
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Table 7-3. Historic Buildings at the Ames Campus

Bldg. No. Current Identification Date Built

N-200 Administration Building- (nominated) 1943

N-221 12- by 24-meter (40- by 80-foot) Wind Tunnel- 1944
nominated

N-226 2- by 2-meter (6- by 6-foot) Supersonic Wind Tunnel- 1946
nominated

N-227 Unitary Plan Wind Tunnel 1954

Source: NASA 2009.

The Administration Building (N-200) was constructed in 1943 and dates back to the
earliest years of the ARC. Its importance relative to the other structures at the ARC is
signified by the greater degree of ornamental detail near the windows and entry, as well as
its formal, symmetrical facade. As the Administration Building, it housed ARC’s
management during its gradual transformation from an aeronautical laboratory
emphasizing high-speed wind tunnel research to the diverse and sophisticated research
campus of today.

The 12- by 24-meter (40- by 80-foot) Wind Tunnel (N-221) is the single most prominent
landmark within the ARC campus area. This structure is the largest wind tunnel in the
world. For almost 40 years, it was a closed-system tunnel. An expansion from 1979 to 1982
created an additional 24- by 37-meter (80- by 120-foot) test section with an open-intake
air system. The wind tunnel was designed to test full-scale aircraft. It was used during the
last year of World War II, and it served as the test site of the first U.S. aircraft with a jet
engine, the Ryan XFR-1.

The 2- by 2-meter (6- by 6-foot) Supersonic Wind Tunnel (N-226) is the site of testing that
led to significant advances in the fields of aerodynamics and space exploration by helping
to solve the mysteries of flight beyond Mach 1. The supersonic wind tunnel included a
feature that allowed a range of speeds from Mach 1.3 to 1.8, and 130-centimeter (50-inch)
glass windows for researchers to observe the flow of supersonic air around the models in
the tunnel.

7.4.2.3 Eastside/Airfield

In November 2013, NASA prepared a historic property survey report (HPSR) for the
Airfield area of the ARC. The HPSR was prepared as part of ongoing consultation between
NASA and the SHPO regarding the NHRP eligibility of the Airfield area of NASA ARC as a
contributing feature of the NAS Sunnyvale Historic District. The HPSR provides NASA and
its potential tenant(s) or lessees with baseline information on the physical features of the
Airfield that should be treated in accordance with historic preservation standards. The
HPSR includes a physical history of the Airfield and related features; a statement of
significance and integrity evaluation; an inventory of contributing and character-defining
features; and treatment recommendations for the Airfield. The HPSR supports NASA's
compliance with Section 110 of the NHPA and with other laws and regulations related to
cultural resources management (NASA 2014b).
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7.4.3 Cold War Resources

In March 1999, an Inventory and Evaluation of Cold War Era Historical Resources of
Moffett Federal Airfield and the NASA Crows Landing Flight Facility (formerly Naval
Auxiliary Landing Field) was conducted. The survey concluded that, of the 148 buildings
and structures evaluated, none were considered eligible for listing on the NRHP. Twenty of
these buildings were used specifically to support the P-3 Orion anti-submarine warfare
mission at Moffett Federal Airfield. Although the mission was considered of exceptional
national significance within the Cold War context, the buildings themselves do not exhibit
special architectural or engineering features that would give them exceptional significance
as representatives of the Cold War P-3 mission. The remaining 128 buildings and
structures are considered support buildings found at any installation and therefore are not
considered significant (Cole 1999).

7.4.4  Space Shuttle Program Resources

Between August and October 2007, NASA conducted an assessment of eleven properties
within ARC, including 10 buildings and a 36% Scale Orbiter Model (currently on display on
the west side of the NFAC to determine their eligibility for listing in the NHRP in the context
of the Space Shuttle Program. Of the properties surveyed, only N-238 (Arc Jet Laboratory)
and N-243 (Flight and Guidance Simulation Laboratory) were determined to meet the
general registration requirements for listing in the NHRP within the context of the Space
Shuttle Program. N-238 was determined to be significant under Criterion A (Events) for the
research and development of the Space Shuttle’s thermal protection systems. N-243 was
determined to be significant under Criterion A (Events) for the VMS, which contributed to
the training of the astronauts for the Space Shuttle Program. Both properties retain historic
integrity and were determined to qualify for NRHP Criteria Consideration G: Properties
that have Achieved Significance within the Past 50 Years. The remaining nine buildings and
36% Scale Orbiter Model did not meet the general registration requirements and were
determined to be ineligible for listing in the NHRP in the context of the Space Shuttle
Program (Page and Turnbull 2007).

7.5 Environmental Requirements

NASA is committed to the preservation and rehabilitation of existing cultural resources on
the ARC site when feasible and practicable. Therefore, NASA has identified the following
plans, policies, guidelines, and measures that ensure proper management of cultural
resources at ARC in compliance with applicable federal, state, and local laws.

7.5.1 NASA Procedural Directive 8500.1, NASA Environmental Management

Per NPD 8500.1, it is NASA policy to: maintain compliance with all applicable federal, state,
and local environmental requirements; to incorporate environmental risk reduction and
sustainable practices to the extent practicable throughout NASA’s programs, projects, and
activities; and to consider environmental factors throughout the life cycle of programs,
projects, and activities (as defined in NPD 7120.4, NASA Engineering and Program/Project
Management Policy, and related documents), including planning, development, execution,
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and disposition activities. Examples of environmental factors include consideration of
environmental impacts as required by the NEPA and NHPA; the proposed use of hazardous
materials; the potential for waste generation; the need to acquire necessary permits,
waivers, and authorizations; and the use of environmentally-preferable materials and
processes wherever practicable.

7.5.2  Ames Procedural Requirements 8500.1, Ames Environmental Procedural
Requirements

APR 8500.1 sets forth general procedural requirements to ensure compliance with
applicable federal, state, and local environmental laws; regulations and EOs; and NASA
policies and procedures. Organizational directors, division chiefs, branch chiefs, section
heads, supervisors, managers, and CORs are responsible for planning, designing,
constructing, managing, operating, and maintaining facilities in conformance with
applicable regulatory directives, and should obtain environmental review from the
Environmental Management Division early in project planning consistent with NASA's
NEPA implementing procedures (NPR 8580.1 and EO 12114), NASA policies and
procedures for programs and projects (NPR 7120), and NASA regulations related to
environmental quality (14 CFR 1216). Program and project managers should coordinate
with the Environmental Management Division in a timely manner to ensure that any new
or modified programs, projects, and activities comply with regulatory requirements.

7.5.3 NASA Procedural Requirements 8510.1, NASA Cultural Resources
Management

NPR 8510.1 implements applicable requirements for the Cultural Resources Management
(CRM) Program under NPD 8500.1, NASA Environmental Management, described above.
NASA's CRM Program is managed by the agency's Federal Preservation Officer,
Environmental Management Division, and NASA Headquarters, and is implemented by the
Center Historic Preservation Officer at NASA's 13 Centers and component facilities,
including ARC. The agency-wide program provides the policy and procedures to ensure the
preservation of cultural resources with significant ties to NASA’s mission, communities,
and the history of the Nation. It also assigns key roles and responsibilities for establishing,
assigning, and maintaining CRM Program requirements.

7.5.4 Ames Environmental Work Instructions

Ames’s EWIs, which replace the previous Ames Environmental Procedures and Guidelines
(APR 8800.3), set forth requirements to ensure that programs, projects, and activities at
ARC comply with applicable federal, state, and local laws; regulations and EOs; and NASA
policies and procedures. Each EWI lists relevant regulatory authorities and documents,
assigns individual and organizational responsibilities within ARC, and identifies specific
requirements applicable to the work being performed.

The following EWIs are relevant to operations and future development at ARC with the
potential to impact cultural resources.

e EWI 12, Public Involvement
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e EWI 14, NEPA and Environmental Justice
e EWI 16, Cultural Resources Management (Under review)

e EWI 18, Environmental Requirements for Construction Projects (Under review)

7.5.5  NASA Ames Integrated Cultural Resources Management Plan

Per NPR 8510.1, an Integrated Cultural Resources Management Plan (ICRMP) has been
prepared for ARC as an internal compliance and management tool that integrates the NASA
Cultural Resources Management (CRM) Program with mission activities at ARC. The CRM
Program is NASA’s historic preservation program established for the identification,
evaluation, and protection of historic properties in compliance with the NHPA and its
implementing regulations (36 CFR Part 800). The CRM Program provides the policy and
procedures to ensure that each NASA center and component facility complies with all of the
local, state, and federal laws and regulations related to cultural resources management,
including NHPA, NEPA, NAGPRA, and ARPA.

For details on relevant measures, please see the ICRMP, found at
http://historicproperties.arc.nasa.gov/icrmp.html.

7.5.6 NASA Ames Historic Resource Protection Plan

NASA has prepared a Historic Resources Protection Plan (HRPP) that establishes criteria
and guidelines for the ongoing preservation and maintenance of historic resources within
the Shenandoah Plaza Historic District. NASA’s HRPP sets out nine preservation
management goals and policies for the Shenandoah Plaza Historic District. The HRPP also
categorizes all properties within the district following a system of National Register
Treatment Categories based on those developed by various branches of the DOD. NRHP
eligibility has been determined for all Shenandoah Plaza buildings. Yet within this group,
there is flexibility for determining treatment categories. Each of the four treatment
categories proposes a particular level of preservation treatment suitable for the
significance of the resources within it. The HRPP states that all undertakings that may
affect the Shenandoah Plaza Historic District shall implement treatments as outlined in the
plan.

Any future projects that involve the rehabilitation of contributing buildings within the
Shenandoah Plaza Historic District would also follow the HRPP. Appropriate landscaping
would be used to avoid impacts to historic buildings. The HRPP includes the guidelines for
the rehabilitation of historic structures located at ARC. New additions would be located on
secondary facades. Restoring facades that have been previously altered would be
considered as an alternative.

The HRPP is included in Appendix G of the NADP EIS.

7.5.7 NASA Ames Historic Re-Use Guidelines

NASA has prepared design guidelines to assist NASA Ames professional staff, tenants, and
their consultants in rehabilitating historic structures within Shenandoah Plaza. The
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guidelines are intended to be a design aid in determining acceptable alterations, additions,
and repairs for preserving the character of existing buildings. They are based upon The
Secretary of the Interior’s Standards for Rehabilitation.

The guidelines set parameters for compatible designs including orientation, height,
setback, materials, and style. The guidelines also indicate which areas must not be used as
building sites. Any project undertaken within the vicinity of designated or potentially
designated resources, structures, or districts would be subject to review by the SHPO
through the Section 106 process. Any agreed-upon mitigation, such as plan modification
and design harmony, would be undertaken.

7.5.8  NASA Ames Development Plan Final Programmatic Environmental Impact
Statement

The NADP EIS identifies the following mitigation measures to address potential impacts to
cultural resources from build out of NADP Mitigated Alternative 5.

7.5.8.1 Mitigation Measure CUL-1

In the event that human remains and/or cultural materials are found, all
construction would cease within a 15-meter (50-foot) radius in order to
proceed with the testing and mitigation measures required pursuant to
Section 7050.5 of the Health and Safety Code and Section 5097.94 of the
Public Resources Code of the State of California. The SHPO and the NASA
Federal Preservation Officer would be contacted as soon as possible.
Construction in the affected area would not resume until the regulations of
the Advisory Council on Historic Preservation (36 CFR Part 800) have been
satisfied.

7.5.8.2  Mitigation Measure CUL-2

In the event of the discovery of human remains, the project manager would
notify the Santa Clara County Coroner. The coroner would make the
determination as to whether the remains are Native American. If the
coroner determines that the remains are not subject to his or her authority,
s/he would notify the Native American Heritage Commission, who would
attempt to identify the descendants of the deceased Native American. If no
satisfactory agreement can be reached as to the disposition of the remains
pursuant to state law, then the remains would be reinterred with items
associated with the Native American burial on the property in a location not
subject to further disturbance.
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Chapter 8. Air Quality

8.1 Overview

This chapter describes the regional setting of ARC, including climatic and meteorological
conditions, and summarizes measured air pollutant concentrations representative of
existing project conditions. It also summarizes applicable federal, state, and local air quality
regulations as well as relevant plans, policies, and measures that address air quality effects
of operations and future development at ARC. Information presented in this chapter was
obtained from the November 2009 NASA ARC ERD (NASA 2009), NADP EIS (Design,
Community & Environment 2002), state and regional air quality management authorities,
and other sources.

8.2 Regulatory Background

8.2.1 Federal and State Air Quality Standards

Both the federal government and the State of California have established ambient air
quality standards for “criteria” pollutants (Table 8-1). These criteria pollutants now include
carbon monoxide (CO), ozone (03), nitrogen dioxide (NOz), particulate matter with a
diameter less than 10 microns (PM10) and those with a diameter of 2.5 microns or less
(PMzs), sulfur dioxide (SO2), and lead (Pb). The air pollutants for which standards have
been established are considered the most prevalent air pollutants known to be hazardous
to human health. Besides the six criteria air pollutants described above, there is another
group of substances found in ambient air referred to as toxic air contaminants. These
contaminants (hydrogen sulfide (Hz2S), vinyl chloride (C2H3Cl), and sulfates (SO4)) tend to
be localized and are found in relatively low concentrations in ambient air. However, they
can result in adverse chronic health effects if exposure to low concentrations occurs for
long periods. They are regulated at the local, state, and federal levels.
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Table 8-1. Federal and State Air Quality Standards

Standard Standard
(ppm) (pg/m3) Attainment Status

Pollutant Symbol Average Time California National California National California National
Ozone (0% 1 hour 0.09 NA 180 NA N1 N2

8 hours 0.07 0.075 137 147 N See note # 3
Carbon co 8 hours 9 9 10,000 10,000 A A4
monoxide 1 hour 20 35 23,000 40,000 A A
Nitrogen NO2 Annual average 0.030 0.053 57 100 A §)
dioxide 1 hour 0.18 0.1 339 188 NA A
Sulfur SOz Annual average NA 0.03 NA 80 A
dioxide 24 hours 0.04 0.14 105 365 A A

1 hour 0.25 0.075 655 196 A A
Hydrogen H2S 1 hour 0.03 NA 42 NA U NA
sulfide
Vinyl C2HsCl 24 hours 0.01 NA 26 NA NA NA
chloride
Inhalable PMio
particulate Annual arithmetic NA NA 20 N5 NA
matter mean

24 hours NA NA 50 150 NA N

PMzs

Annual arithmetic NA NA 12 15 N5 A

mean

24 hours NA NA NA 65 NA N
Sulfate S04 24 hours NA NA 25 NA A NA
particles
Lead Pb Calendar quarter NA NA NA 1.5 NA A
particles 30-day average NA NA 1.5 NA NA A

Rolling 3 Month NA NA NA 0.15 NA See note #6

Average
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Standard Standard
(ppm) (png/m3) Attainment Status
Pollutant Symbol  Average Time California National California National California National

Notes:

All standards are based on measurements at 252C and 1 atmosphere pressure.

National standards shown are the primary (health effects) standards.

NA = not applicable.

A = Attainment

N = Nonattainment

U = Unclassified

pg/ms3 = micrograms per cubic meter

1. The 8-hour CA ozone standard was approved by the Air Resources Board on April 28, 2005 and became effective on May 17, 2006.4. Final designations
effective July 20, 2012.

2. Final designations effective July 20, 2012.

3. The national 1-hour ozone standard was revoked by U.S. EPA on June 15, 2005.

4. In April 1998, the Bay Area was redesignated to attainment for the national 8-hour carbon monoxide standard.

5.InJune 2002, CARB established new annual standards for PMz.sand PMo.

6. National lead standard, rolling 3-month average: final rule signed October 15, 2008. Final designations effective December 31, 2011.
Sources: CARB 2013; BAAQMD 2014a.
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8.2.2  Federal Regulations

8.2.2.1 Clean Air Act

The Clean Air Act of 1970 (CAA) was enacted by Congress to protect air quality in the
United States. The CAA is implemented through air pollution laws administered and
enforced by the U.S. Environmental Protection Agency (EPA). However the EPA has largely
delegated the task of administering air pollution laws to the states.

The CAA also requires EPA to set National Ambient Air Quality Standards (NAAQS). These
standards limit the concentrations of certain pollutants in the ambient air. The limits set for
these pollutants, called criteria air pollutants, include both primary and secondary limits or
standards. Primary standards were established to protect the public's health and
secondary standards were established to prevent environmental and property damage.
Currently, there are six criteria pollutants limited by NAAQS: CO, NO2, O3, PM, SOz, and Pb.

The EPA designates an area as being in “attainment” for a pollutant if its concentration in
ambient air does not exceed the NAAQS for that pollutant over a certain time period. If an
area does not meet one of the NAAQS over a 3-year period, the EPA designates it as a
“nonattainment” area for that particular pollutant. EPA requires states with nonattainment
areas to prepare and submit air quality plans showing how the standards will be met in the
future or, if they cannot be met, how they can show progress toward meeting the
standards. These air quality plans are referred to as state implementation plans (SIPs).
Under severe cases, EPA may impose a federal plan.

8.2.2.1.1  General Conformity

Section 176(c) of the 1990 CAA Amendments outlines the “conformity” provisions for
federal projects. Federal actions are required to conform to the requirements of a SIP, and
must not jeopardize efforts for a region to achieve NAAQS. Section 176(c) assigns primary
oversight responsibility for conformity assurance to the federal agency undertaking the
project, not the EPA, state, or local agency. For there to be conformity, federally supported
or funded activities must not: (1) cause or contribute to any new air quality standard
violation, (2) increase the frequency or severity of any existing standard violation, or (3)
delay the timely attainment of any standard, interim emission reduction, or other SIP
milestone aimed at bringing the region into attainment.

In 1993, EPA issued conformity regulations (40 CFR Parts 51 and 93) that addressed
transportation projects (Transportation Conformity) and conformity of all other non-
transportation federal actions (General Conformity). The primary requirements of the
Transportation Conformity rule are that implementation of transportation plans or
programs cannot produce more emissions of pollutants than budgeted in the latest SIP.

The General Conformity regulations apply to a wide range of federal actions or approvals
that would cause emissions of criteria air pollutants above specified levels to occur in
locations designated as nonattainment or maintenance areas. Since the Bay Area is in
nonattainment (nonclassified) for Os and is a CO maintenance area, federal projects are
subject to the General Conformity regulations if they generate emissions of O3 precursor
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pollutants (volatile organic compounds [VOCs] and nitrogen oxide [NOx]) or CO in excess of
approximately 91 tonnes (100 tons) per year, or if the emissions are more than 10% of the
nonattainment or maintenance area's emission inventory for the pollutant of concern.

Projects that are subject to the General Conformity regulations are required to mitigate or
fully offset the emissions caused by the action, including both direct and indirect (for
example, traffic) emissions that the federal agency has some control over. BAAQMD
adopted and incorporated the Transportation and General Conformity regulations into the
SIP in 1994.

8.2.2.1.2 TitleV

Title V of the 1990 CAA Amendments (sections 501-507) requires large industrial facilities
to apply for federal operating permits. These permits list all of the federal CAA and state
and local air quality requirements that apply to the facility, and describe the monitoring
and recordkeeping requirements that are needed to ensure compliance. Under Title V, a
major source is defined as a facility with actual or potential emissions that meet or exceed
the major source threshold for its location. The major source threshold for any “air
pollutant” is 100 tons/year. Major source thresholds for “hazardous air pollutants” (HAP)
are 10 tons/year for a single HAP or 25 tons/year for any combination of HAP.

If a permitted facility can keep its potential to emit (the maximum physical and operational
capacity of a source to emit any air pollutant) below Title V definition thresholds for a
major source, it may apply for a Synthetic Minor Operating Permit (SMOP) through the
local air quality management authority. A major source has actual or potential emissions
that meet or exceed the major source threshold for their location. The EPA has authorized
BAAQMD to issue Title V permits to facilities in the Bay Area.

8.2.2.2  National Environmental Policy Act

NEPA requires federal agencies to include in their decision-making process appropriate
and careful consideration of all environmental effects of a proposed action and of possible
alternative actions. Measures to avoid or minimize the adverse effects of proposed actions
and to restore and enhance environmental quality as much as possible must be developed
and discussed where feasible.

8.2.3  State Regulations

The California Clean Air Act (CCAA) of 1988, amended in 1992, outlines a program for
areas in the state to attain the California Ambient Air Quality Standards (CAAQS) by the
earliest practical date. The CCAA sets more stringent air quality standards for all of the
pollutants covered under national standards. It also regulates levels of C2H3Cl, hydrogen
sulfide, sulfates, and visibility-reducing particulates. If an area does not meet CAAQS, CARB
designates the area as a nonattainment area. Based on the California standards, the Bay
Area is a serious nonattainment area for O3 (since the area cannot forecast attainment of
the state O3 standard in the foreseeable future). CARB requires regions that do not meet
CAAQS for O3 to submit clean air plans that describe plans to attain the standard. The Bay
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Area is also a state nonattainment area for PM10. The Bay Area has met CAAQS for all other
air pollutants.

8.2.4  Local and Regional Regulations

The local air quality regulatory agency responsible for the San Francisco Bay Area Air Basin
is BAAQMD. BAAQMD regulates stationary sources (with respect to federal, state, and local
regulations), monitors regional air pollutant levels (including measurement of toxic air
contaminants), develops air quality control strategies, and conducts public awareness
programs. BAAQMD has also developed California Environmental Quality Act (CEQA)
guidelines that establish significance thresholds and provide guidance for evaluating
potential air quality impacts of projects and plans.

BAAQMD has prepared the Bay Area Clean Air Plan (CAP) to address the California Clean
Air Act. This plan includes a comprehensive strategy to reduce emissions from stationary,
area, and mobile sources, and attain the stricter state air quality standard mandated by the
California Clean Air Act. CAP is designed as a multi-pollutant plan to protect public health
and the climate. The 2010 CAP serves as the triennial updated to the Bay Area ozone plan
for state air quality planning purposes. The primary objective of the 2010 CAP is to define
control strategies that the BAAQMD and its partners will implement to: (1) reduce
emissions and decrease ambient concentrations of harmful pollutants; (2) safeguard public
health by reducing exposure to air pollutants that pose the greatest health risk, with an
emphasis on protecting the communities most heavily impacted by air pollution; and (3)
reduce GHG emissions to protect the climate (BAAQMD 2010a).

BAAQMD Regulation 2, Rule 6, Major Facility Review, gives BAAQMD the authority to issue
permits to a major facility, defined as a facility with the “potential to emit" more than
100,000 tons per year of GHG and 100 tons per year of a regulated air pollutant. Major
facilities that are willing to accept federally enforceable permit conditions that limit
emissions to less than Title V thresholds can apply for SMOP.

In order to be eligible for a SMOP, a site must either have a maximum potential to emit that
is less than each Title V emission threshold (less than 95 tons per year of NOx, CO,
precursor organic compounds (POC), PM1o, and SOz, less than 9 tons per year) of any HAP,
and less than 23 tons per year of all HAPS combined) or must accept conditions limiting the
site to less than these emissions thresholds (BAAQMD Regulation 2-6-423). In addition for
a facility to be eligible for a SMOP for GHG emissions, the emission threshold is 90% of the
Title V emission threshold, or 90,000 tons per year of carbon dioxide equivalent (COzE)
emissions, or must accept conditions limiting the site to less than these emissions
thresholds (BAAQMD Regulation 2-6-423.2.2).

8.3 Regional Setting

ARC is a federal facility located on approximately 800 hectares (2,000 acres) of land
between U.S. Highway 101 and the southwestern edge of the San Francisco Bay in the
northern portion of Santa Clara County, California (Figures 1-1 and 1-2). The City of
Mountain View borders it to the south and west, and the City of Sunnyvale to the south and
east. ARC is about 56 kilometers (35 miles) south of San Francisco and 16 kilometers (10
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miles) north of San Jose, in the heart of Silicon Valley. For planning purposes, ARC is
divided into four subareas: the NASA Research Park, Eastside/Airfield, Bay View, and the
Ames campus (Figure 1-3).

8.3.1 Regional Topography and Climate

ARC is located in the San Francisco Bay Area Air Basin, which includes the City of San
Francisco, portions of Sonoma and Solano counties, and all of San Mateo, Santa Clara,
Alameda, Contra Costa, Marin, and Napa counties.

The climate at ARC is characterized by warm, dry summers and cool, moist winters. The
proximity of the San Francisco Bay and the Pacific Ocean has a moderating influence on the
climate. The major synoptic feature controlling the area's climate is a large high-pressure
system located in the eastern Pacific Ocean known as the Pacific High. The strength and
position of the Pacific High varies seasonally. It is at its strongest when it is located off the
West Coast of the United States during the summer. Large-scale atmospheric subsidence
associated with the Pacific High produces an elevated temperature inversion along the
West Coast. The base of this inversion is usually located from 300 to 1,000 meters (984 to
3,281 feet) above mean sea level, depending on the intensity of subsidence and the
prevailing weather condition. Vertical mixing is often limited to the base of the inversion,
trapping air pollutants in the lower atmosphere. Marine air trapped below the base of the
inversion is often condensed into fog or stratus clouds by the cool Pacific Ocean. This
condition is typical of the warmer months of the year, from roughly May through October.
Stratus clouds usually form offshore and move into the Bay Area during the evening hours.
As the land warms the following morning, the clouds often dissipate, except in areas
immediately adjacent to the coast. The stratus then redevelops and moves inland late in the
day. Otherwise, clear skies and dry conditions prevail during summer.

As winter approaches, the Pacific High becomes weaker and shifts south, allowing pressure
systems associated with the polar jet stream to affect the region. Low-pressure systems
produce periods of cloudiness, strong shifting winds, and precipitation. The number of days
with precipitation can vary greatly from year to year, resulting in a wide range of annual
precipitation totals. Precipitation is generally lowest along the coastline and bay, with the
highest amounts occurring along south- and west-facing slopes. Annual precipitation totals
for ARC ranged from about 150 to 790 millimeters (6 to 31 inches) during the 1945-1993
period of record, with an annual average of 343 millimeters (13.5 inches). About 90% of
rainfall in the region occurs between November and April. High-pressure systems in winter
can produce cool stagnant conditions. Radiation fog and haze are common during extended
winter periods when high-pressure systems influence the weather.

The annual average high temperatures at ARC are 68° Fahrenheit (F)/20° Centigrade (C).
Annual average low temperatures are 50°F/10°C. In July, the average high and low
temperatures are 75°F and 57°F (25°C and 13°C), respectively, while in January the
average high and low temperatures are 57°F and 42°F (13°C and 6°C). Extreme high and
low temperatures recorded during the 48-year period of record were 105°F and 21°F (40°C
and 6°C), respectively. Temperatures along the Bay Area are generally less extreme
compared to inland locations due to the moderating effect of the Pacific Ocean. The
proximity of the Eastern Pacific High and relatively lower pressure inland produces a
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prevailing west to northwest sea breeze along the central and northern California coast for
most of the year. As this wind is channeled through the Golden Gate Bridge and other gaps,
it branches off to the northeast and southeast, following the general orientation of the San
Francisco Bay. As a result, the wind prevails from the north to northwest in the South Bay
region and ARC during daytime hours. Nocturnal winds and land breezes during the colder
months of the year prevail from the south due to drainage out of the Santa Clara Valley.

During the fall and winter months, the Pacific High can combine with high pressure over
the interior regions of the western United States (known as the Great Basin High) to
produce extended periods of light winds and low-level temperature inversions. This
condition frequently produces poor atmospheric mixing that results in degraded regional
air quality. O3 standards traditionally are exceeded when this condition occurs during the
warmer months of the year.

8.3.2  Regional Air Quality

BAAQMD monitors air pollutant levels continuously throughout the nine-county San
Francisco Bay Area Air Basin. The air pollutants of greatest concern in the South Bay Area
are ground-level Oz and PM10 because the San Francisco Bay region as a whole does not
comply with air quality standards for either pollutant.

Prior to 1995, the San Francisco Bay Area Air Basin was classified by EPA as a “moderate
nonattainment” area for O3 since some air pollutant monitors in the area routinely measure
concentrations exceeding the national 1-hour O3 standard. In 1993, after 3 years of
monitoring compliance with the 1-hour O3 standard, the Bay Area Air Quality Management
District (BAAQMD) submitted the 1993 Ozone Maintenance Plan to EPA to request the
redesignation of the region to an Oz maintenance area. The plan included measures to
maintain the attainment of the O3 NAAQS.

In 1995, EPA granted the request and classified the Bay Area as a "maintenance” area after
the region had not violated the O3 standard for 5 years (1990-1994). However, violations of
the national 1-hour O3 standard occurred during the summers of 1995 and 1996. As a
result, in 1997 EPA revoked the region's clean air status and designated the area as an
"unclassified nonattainment" area for Os.

In response to the redesignation of the area to an O3 nonattainment area, the Bay Area co-
lead agencies (BAAQMD, MTC, and ABAG) prepared and submitted the San Francisco Bay
Area Ozone Attainment Plan, or Ozone SIP, to the California Air Resources Board (CARB).
This plan, which was a revision to the 1993 Ozone Maintenance Plan, was submitted to EPA
in 1999. The plan includes a compilation of existing and proposed plans and regulations
that govern how the region complies with the federal CAA requirements. This plan was
designed to show how the region would attain the federal O3 standard by the end of the
2000 O3 season (summer) and thereafter.

EPA defines attainment of the national 1-hour O3 standard as when the Bay Area does not
record an exceedance of the O3 standard more than three times in one year for three
consecutive years. The Bay Area continued to violate the O3 NAAQS in 1998; therefore,
attainment of the standard was not possible before 2000. In March 2001, EPA formally
announced that the region had not attained the 1-hour O3 standard and it would only
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partially approve the plan. As a result, a new Ozone Attainment Plan was developed and
submitted to CARB and EPA. This plan is required to demonstrate attainment of the 1-hour
Osstandard by 2006. The BAAQMD, in cooperation with the Metropolitan Transportation
Commission and ABAG, prepared the Bay Area 2005 Ozone Strategy Plan, which is
replacing the 2001 Ozone Attainment Plan. The 2005 Ozone Strategy Plan addresses
national and state air quality planning requirements.

The Bay Area 2001 Ozone Attainment Plan for the national 1-hour O3 standard included
two commitments for further planning: (1) a commitment to conduct a mid-course review
of progress toward attaining the national 1-hour O3 standard by December 2003 and (2) a
commitment to provide a revised O3 attainment strategy to EPA by April 2004 (BAAQMD
2004).

In April 2004, EPA made a final finding that the Bay Area had attained the national 1-hour
O3z standard. The EPA later transitioned from the national 1-hour standard to a new 8-hour
standard, as the new standard was considered 