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ADDENDUM
March 19, 1999

Since the printing of the document entitled NASA Ames
Aerodynamics Testing Program Final Environmental Impact
Statement - October 1998 (FEIS), there have been a few
factual developments and corrections, necessitating the
following changes and updates to the FEIS:

1. The correct date for the NASA Strategic Plan that
is referenced in the FEIS 1s September 30, 1997.

2. The “Aeronautics Enterprise” that is mentioned on
page 9 and elsewhere in the FEIS has been renamed
as the “Aero-Space Technology Enterprise”.

3. Based on the most current information available to
NASA, the most likely transferee of the Onizuka Air
Station Annex housing and associated facilities is
the U.S. Department of the Army. In the event this
housing and associated facilities are transferred
to the U.S. Army, NASA will carry out its
mitigation commitments by interacting and
coordinating with the U.S. Army in the same manner
as if the U.S. Air Force still controlled the
property. If, for whatever reason, the housing and
associated facilities were to be transferred to
NASA Ames Research Center rather than the U.S.
Army, NASA will implement mitigation as presented
in the FEIS and accompanying Mitigation
Implementation Plan.

All other information and analysis presented in the FEIS
remains current and accurate as of the date of this

Addendum.



NASA AMES
AERODYNAMICS
TESTING PROGRAM

FINAL
ENVIRONMENTAL
IMPACT
STATEMENT

OCTOBER 1998



FINAL ENVIRONMENTAL IMPACT STATEMENT
for the
NASA AMES AERODYNAMICS TESTING PROGRAM

NASA Ames Research Center
Moffett Field, California

October 1998
Lead Agency:

National Aeronautics and Space Administration (NASA)
NASA Ames Research Center
Moffett Field, California 94035-1000

Summary:

This document is an Environmental Impact Statement (EIS) prepared pursuant to the National Environmental
Policy Act of 1969, as amended (NEPA) (42 U.S.C. 4321 et seq.), the Council on Environmental Quality
(CEQ) Regulations for Implementing the Procedural Provisions of NEPA (40 CFR Parts 1500-1508), and
NASA’s policy and procedures (14 CFR Subpart 1216.3), for the NASA Ames Research Center Aerodynamics
Testing Program. This EIS analyzes the potential impacts associated with the proposed wind tunnel testing
of high performance aircraft powered by engines with supersonic jet exhaust and powered-lift systems in the
National Full-Scale Aerodynamics Complex (NFAC) at NASA Ames Research Center, Moffett Field,
California.

The Aerodynamics Testing Program will define the envelope of future wind tunnel testing in the NFAC at
NASA Ames Research Center. The program outlines parameters for testing at two facilities at Ames Research
Center: the 40- by 80-Foot Wind Tunnel and the 80- by 120-Foot Wind Tunnel.

This EIS examines the environmental effects of implementation of different alternatives for the proposed
Aerodynamics Testing Program. NEPA regulations require that a range of reasonable alternatives to a
proposed action, that could feasibly attain the objectives of the action, be described and comparatively
evaluated. This EIS analyzes in detail three Aerodynamics Testing Program alternatives and the No Action
Alternative. As detailed in this EIS, significant impacts of the proposed action are principally related to an
increase in noise and vibration. Further detail on expected environmental impacts and proposed mitigation
measures to mitigate such impacts are also detailed in this document.

Address:

For further information please contact:

Sandy Olliges

NASA Ames Research Center

Safety, Health and Environmental Services Office
Mail Stop 218-1

Moffett Field, CA 94035-1000
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SUMMARY

This Programmatic Environmental Impact Statement (EIS) has been prepared
pursuant to the National Environmental Policy Act of 1969, as amended (NEPA)
(42 U.S.C. 4321 et seq.), the Council on Environmental Quality (CEQ) Regulations
for Implementing the Procedural Provisions of NEPA (40 CFR Parts 1500-1508),
and NASA's policy and procedures (14 CFR Subpart 1216.3), to evaluate the
environmental effects of the proposed NASA Ames Aerodynamics Testing
Program. The proposed Aerodynamics Testing Program has been developed by the
National Aeronautics and Space Administration (NASA) to address the unique
needs of future aerodynamics testing of the next generation of aircraft. The
proposed Aerodynamics Testing Program will define the noise envelope of future
wind tunnel testing at the National Full-Scale Aerodynamics Complex (NFAC) at
NASA Ames Research Center, Moffett Field, California. The program outlines
parameters for testing at two facilities of the NFAC at NASA Ames Research
Center: the 40- by 80-Foot Wind Tunnel and the 80- by 120-Foot Wind Tunnel.

A. NASA Ames Aerodynamics Testing Program Alternatives

The CEQ regulations for Implementing the Procedural Provisions of NEPA require

* that a range of reasonable alternatives to a proposed action, that could feasibly

attain the objectives of the action, be described and comparatively evaluated.
Chapter 5: Environmental Impacts and Mitigation Measures, analyzes in detail three
Aerodynamics Testing Program alternatives and the No Action Alternative, as
follows:

® Alternative 1: 800 Annual Hours. In this program alternative, full-scale
aerodynamic testing of high performance and vertical lift aircraft could occur
during various testing windows for limited periods of time at both NFAC
wind tunnel facilities. This alternative establishes certain testing parameters
and places limits on noise generated by testing operations, without
significantly disabling NASA's aerodynamic testing abilities. This
alternative allows for significantly more evening and nighttime testing when
compared to the other two program alternatives, allowing flexibility in
NASA's staffing and operations at the wind tunnels.

S-1
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® Alternative 2: 600 Annual Hours. Like Alternative 1, acrodynamics testing
could occur during various testing windows for limited periods of time at
each facility. Higher noise testing would only be allowed during the daytime
and evening hours (between 7:00 a.m. and 10:00 p.m.), allowing some
flexibility in NASA's staffing and operations at the wind tunnels, without as
much nighttime impact as Alternative 1.

e In addition, NASA has identified a slight modification to Alternative 2
as their preferred alternative. This process and the specific
parameters of the modification are further detailed in Section E of this
Summary (beginning on page S-17). For environmental review
purposes, the preferred alternative can be considered approximately
equal to Alternative 2; however, noise impacts of the preferred
alternative would be less extensive than those of Alternative 2.

® Alternative 3: 400 Annual Hours. Aerodynamics testing would be allowed
for lesser periods of time, when compared to the other program alternatives.
Additionally, testing at the higher noise levels would only be allowed during
the daytime hours (between 7:00 a.m. to 7:00 p.m.). In general, this
alternative would not allow staffing flexibilities, such as swing shifts, but
would result in the least impacts of the three alternatives.

® No Action Alternative. Under the No Action Alternative, none of the three
aerodynamic testing programs would be administered. Aerodynamic testing
beyond programs currently administered through existing policies at NASA
Ames Research Center would not be implemented. Aerodynamic research of
aircraft or propulsion systems that required full-scale wind tunnel testing that
would create impacts and noise beyond existing.operations at NASA Ames
would not be allowed. Existing operations at the NFAC would continue, but
could not be expanded to conduct noisier testing of supersonic jet airplanes
and advanced technologies in vertical lift aircraft.

B. Comparison of Alternatives

The principal characteristics, adverse impacts and benefits of the three proposed
Aerodynamics Testing Programs and the No Action Alternative are summarized on
the following pages. The characteristics, impacts, and fulfiliment of purpose and
need of the proposed action and alternatives are all summarized in Table S-1.
Impacts are referenced in this summary table as they appear throughout this EIS.
For more detail, please refer to the applicable sections of this document.

S-2
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NASA AMES AERODYNAMICS TESTING PROGRAM FINAL EIS OCTOBER 1998

SUMMARY

1. Alternative 1: 800 Annual Hours

a, Adverse Impacts. The impacts described below are the significant impacts of

Alternative 1, which would require mitigation, or which are considered
unavoidable:

® Alternative 1 would subject areas of NASA Ames, Onizuka Air Station
Annex, and Reach 1 of the Stevens Creek Trail to noise levels that are
potentially hazardous.

® Alternative 1 would subject the Onizuka Air Force Child Development
Center, the Onizuka Air Force Youth and Teen Facility, and some Air Force
housing units to incompatible exterior noise exposure.

® The Santiago Villa Mobile Home Park, which includes 358 mobile home
units, would be subjected to incompatible exterior noise exposure.

®  Approximately 25 hectares (61 acres) of commercial and industrial park land
would be subjected to incompatible exterior noise exposure.

® Recreation facilities would be subjected to incompatible noise exposure.

® Annual emissions of ozone precursors and carbon monoxide would increase.

b. Benefits. The major benefit is that Alternative 1 allows full-scale wind
tunnel testing of advanced aircraft technologies; in particular those with vertical
flight capabilities. At this time, NASA Ames Research Center is the only feasible
location for this type of acrodynamics testing. Thus, this preferred alternative
would meet the purpose and need for the program. Since a typical high noise
testing project would require 200 hours of testing above 58 dB, when measured at
the benchmark location, Alternative 1 would allow for approximately four advanced
aircraft testing projects per year. It is anticipated that this alternative would address
all the aecrodynamics testing demands in support of the goals of the proposed NASA
Ames Aerodynamics Testing Program. Additionally, Alternative 1 fulfills the
purpose and need of the program best out of the alternatives analyzed since fewer
program constraints would exist and the technological benefits derived from the use
of these national facilities located at NASA Ames Research Center would be
maximized. Altemnative 1 would result in the continued support and timely
advancement of U.S. aerospace industry military and commercial products, which
is essential for success in the modern competitive global markets.
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2. Alternative 2: 600 Annual Hours

a. Adverse Impacts. The impacts described below are the significant impacts of
Alternative 2, which would require mitigation, or which are considered
unavoidable:

e Alternative 2 would subject areas of NASA Ames, Onizuka Air Station
Annex, and Reach 1 of the Stevens Creek Trail to noise levels that are

potentially hazardous.

e Alternative 2 would subject the Onizuka Air Force Child Development
Center, the Onizuka Air Force Youth and Teen Facility, and Air Force
housing units to incompatible exterior noise exposure.

e  Approximately 250 mobile home units at the Santiago Villa Mobile Home
Park would be subjected to incompatible exterior noise exposure.

e Approximately 11 hectares (28 acres) of commercial and industrial park land
would be subjected to incompatible exterior noise exposure.

Recreation facilities would be subjected to incompatible noise exposure.

Annual emissions of ozone precursors and carbon monoxide would increase.

b. Benefits. The major benefit is that Alternative 2 allows full-scale wind
tunnel testing of advanced aircraft technologies; in particular those with vertical
flight capabilities. Alternative 2 would limit the highest noise aerodynamics testing
to the daytime and evening hours (between 7:00 a.m. and 10:00 p.m.), excluding
testing during the nighttime, when most people sleep. Because of this program
constraint, and less allocated testing time when compared to Alternative 1,
Alternative 2 would allow for approximately three high noise testing projects per
year. Alternative 2 would allow for the implementation of the most critical
aerodynamics testing projects required to support to goals of the proposed NASA
Ames Aerodynamics Testing Program. Additionally, Alternative 2 would result in
the continued support and timely advancement of U.S. aerospace industry
commercial and military products, which is essential for success in the modermn
competitive global markets

3. Alternative 3: 400 Annual Hours

a. Adverse Impacts. The impacts described below are signiﬁcant impacts of
Alternative 3, which would require mitigation, or which are considered

unavoidable:
e Alternative 3 would subject areas of NASA Ames, Onizuka Air Station
Annex, and Reach 1 of the Stevens Creek Trail to noise levels that are
potentially hazardous.

S-7
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® Alternative 3 would subject the Onizuka Air Force Child Development
Center, the Onizuka Air Force Youth and Teen Facility, and Air Force
housing units to incompatible exterior noise exposure.

® Approximately 150 mobile home units at the Santiago Villa Mobile Home
Park would be subjected to incompatible exterior noise exposure.

® Approximately 7 hectares (16 acres) of commercial and industrial park land
would be subjected to incompatible exterior noise exposure.

® Recreation facilities would be subjected to incompatible noise exposure.

®  Annual emissions of ozone precursors and carbon monoxide would increase.

b. Benefits. The major benefit is that Alternative 3 allows full-scale wind
tunnel testing of advanced aircraft technologies; in particular those with vertical
flight capabilities. Alternative 3 would limit the majority of testing to daytime
hours which limits the utilization of facilities, thus reducing efficiency and
increasing costs primarily because the cost of electricity is much higher during the
day. Alternative 3 is less beneficial in this respect when compared to the first two
alternatives due to limited test flexibility. It is anticipated that Alternative 3 would
allow for approximately two high noise testing projects per year. This alternative
would allow for the implementation of the minimum number of aerodynamics
testing projects that would support the goals of the proposed NASA Ames
Aerodynamics Testing Program, and would still provide for the aerodynamics
testing needs of high performance and powered-lift aircraft.

4. No Action Alternative

a. Adverse Impacts. There would be no significant adverse environmental
impacts resulting from the No Action Alternative.

b. Benefits. The major benefit of the No Action Alternative is that noise
exposure and noise impacts would not significantly increase, since existing
aerodynamics testing capabilities would not be expanded. However, this alternative
would not meet the purpose and need of the proposed action.

C. Environmentally Preferable Alternative

All three proposed NASA Ames Aerodynamics Program alternatives would create
the same maximum noise levels. Noise exposure impacts are slightly less in
Alternative 3, since aerodynamics testing would be restricted to slightly shorter
periods of time and would principally occur during the day, when compared to the
other program aiternatives. Alternative 3 differs from the other two program
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alernatives since the highest noise acrodynamics testing would occur during the
daytime (7:00 a.m. to 7:00 p.m.). For these reasons, Alternative 3 is the most
environmentally preferable of the proposed NASA Ames Aerodynamics Testing
Program alternatives, and is therefore the most environmentally preferabie of the
alternatives which meet the purpose and need of the proposed action.

The environmentally preferable alternative of all the alternatives is the No Action
Alternative, since increased noise impacts would not occur. However, this
alternative would not meet the program purpose of providing for the aerodynamics
testing needs of high performance jet and powered-lift aircraft, since full-scale wind
tunnel testing of high performance jet aircraft and advanced technologies of vertical
lift aircraft could not take place. However, this alternative would not meet the
purpose and need of the proposed action.

D. Summary of Significant Environmental Impacts

The significant environmental impacts discussed in detail in this EIS are all directly
attributable to an increase in noise. The program is a proposed change in the
parameters of existing aerodynamics testing in the wind tunnel facilities of the
NFAC. The proposed NASA Ames Aerodynamics Testing Program does not
include an increase in wind tunnel operation hours. The fact that the proposed
action and its alternatives do not include any new construction, employees, traffic
generation, or increased utility usage is the primary reason that impacts are not
expected in many environmental categories.

Table S-2, which follows, summarizes the environmental impacts of the proposed
NASA Ames Aerodynamics Testing Program alternatives addressed in this EIS.
Since impacts of each alternative are generally the same, this table applies to all
three program alternatives. Information in Table S-2 has been ordered to
correspond with environmental issues discussed in Chapter 4: Affected
Environment, and Chapter 5: Environmental Impacts and Mitigation Measures.

- For a more detailed comparison of the alternatives, please refer to Table S-1.

Table S-2 is arranged in six columns:

(1) Impacts

(2) Page Number Reference

(3)  Significance without Mitigation

(4)  Mitigation Measures for Significant Impacts
(5)  Estimated Mitigation Cost

(6) Significance with Mitigation
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A series of mitigation measures is noted where more than one measure may be
required to achieve a less-than-significant impact.

For a complete description of potential impacts and recommended mitigation
measures for the proposed NASA Ames Acrodynamics Testing Program, please
refer to Chapter 5.
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NASA AMES AERODYNAMICS TESTING PROGRAM FINAL EIS
OCTOBER 1998 SUMMARY

E. Identification of the Preferred Alternative

Section 1502.14(e) of NEPA requires that an EIS identify the lead agency's
preferred alternative in the Draft EIS if one exists, and identify such alternative in
the Final EIS. At the Draft EIS stage, NASA did not identify a preferred
alternative because environmental consequences and program options had not been
fully evaluated.

When considering the environmental implications of the NASA Ames
Aerodynamics Program options as analyzed in the Draft EIS, the concerns of
community members that were voiced at the public meetings, and the feasibility of
implementing various mitigation recommendations, NASA has determined that
Alternative 2 is their preferred alternative, with a slight modification to further limit
testing hours, and thereby reduce noise impacts to the community.

The proposed testing hours of the Preferred Alternative are shown in Table S-3. As
can be seen by comparing this program description to Table 3: Testing Program
Characteristics of Alternative 2 (Chapter 3, page 30), the Preferred Alternative has
been further limited by removing evening Level 2 testing, and reducing the
envelope for Level 3 testing by an hour in the momning, and by an hour in the early
evening, thereby reducing noise impacts.

In order to illustrate the potential differences between the Preferred Alternative and
the original Alternative 2, contours for this adjusted alternative were developed and
are presented in Figure S-1. Additionally, the anticipated cumulative noise
environment that would result with implementation of this alternative is shown in

~ Pigure S-2. This later figure considers both existing noise sources and the noise

generated by the Preferred Alternative. No impacts other than those previously
identified for Alternative 2 are anticipated with the implementation of the Preferred

Altenative.

S-17
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SUMMARY
Table S-3
TESTING PROGRAM CHARACTERISTICS
PREFERRED ALTERNATIVE
_ﬂﬁ'ﬂnu&tw TN Maximom
Daily Hours (JAM-7AM) 8 bours
Annual Hours 600 hours
Annual Days (JAM-7AM) 150 days

40- by 80-Foot Daytime (TAM-7PM) 65 70 6
Wind Tunnel L
Nighttime (7PM-7TAM) 65 70 6
8 600
80- by 120-Foot | Daytime (TAM-7PM) 65 70 6
Wind Tunnel L
Nighttime (TPM-7AM) 65 70 6
Level 2 Tﬂ‘
40- by 80-Foot Daytime (7TAM -7PM) 75 80 4
Wind Tunnel .
Evening-(FPM-10PM) 36 35 +
46 | 40
80- by 120-Foot | Daytime (7AM -7PM) 80 85 4
Wind Tunnel .
Evemn;-ﬁ-PbHOPM) 35 -86- ~
Level 3 Testing
80- by 120-Foot Dayt
Wind Tunnel 7 SAM - = 6om) 85 %0 4 4 200

Notes: 1. Strikeout and Ita[lext indicate the changes that have been made to Alternative 2 to develop the
Preferred Alternative.

2. Al testing would be limited to the program parameters shown in the top portion of this table.
Maximum testing hours at individual noise levels are not additive. For example, if eight hours
of Level 1 testing occurred in one day, no testing could occur at either Level 2 or Level 3.

3. Maximum noise limits at the Benchmark and at Monitor #2 must be adhered to. Both are limits,
not either/or.

S-18
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Figure 1: Preferred Alternative
Maximum Daily CNEL Noise Exposure Contours (dB)

S-19
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Figure 2: 2010 Cumulative CNEL Noise Environment

S-21
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Chapter 1
INTRODUCTION

This Programmatic Environmental Impact Statement (EIS) has been prepared
pursuant to the National Environmental Policy Act of 1969, as amended (NEPA)
(42 U.S.C. 4321 et seq.), the Council on Environmental Quality (CEQ) Regulations
for Implementing the Procedural Provisions of NEPA (40 CFR parts 1500-1508),
and NASA's policy and procedures (14 CFR Subpart 1216.3), to evaluate the
environmental effects of the proposed NASA Ames Aerodynamics Testing
Program. The proposed Aerodynamics Testing Program has been developed by the
National Aeronautics and Space Administration (NASA) to address the unique
needs of future aerodynamics testing of the next generation of aircraft. The
proposed Aerodynamics Testing Program will define the noise envelope of future
wind tunnel testing at the National Fuli-Scale Aerodynamics Complex (NFAC) at
NASA Ames Research Center, Moffett Field, California. The program outlines
parameters for testing at two facilities of the NFAC at NASA Ames Research
Center: the 40- by 80-Foot Wind Tunnel and the 80- by 120-Foot Wind Tunnel.

The Draft EIS (DEIS), which was completed in June 1995, examines the potential
environmental effects of implementation of the proposed Aerodynamics Testing
Program, analyzes reasonable alternatives, and addresses measures to mitigate any
associated environmental impacts.

This Final EIS (FEIS) responds to comments on the DEIS and makes necessary
revisions to the DEIS in response to these comments. This document would be
officially considered the FEIS on the NASA Ames Aerodynamics Testing Program
if and when NASA certifies it as complete and adequate under the NEPA.
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A. Report Organization
This EIS is organized as follows:

®  Summary is a revised version of the Summary contained in the DEIS. This
section briefly describes the proposed action and contains two summary
tables. Tables S-1 compares the major characteristics of the three project
alternatives and the No Action Alternative. Table S-2 lists the potential
impacts of the proposed NASA Ames Aerodynamics Testing Program,
recommends mitigation measures that would reduce or avoid such impacts,
and the level of significance of each impact after mitigation measures are
implemented.

®  Chapter I: Introduction describes the organization of the report, and gives a
brief background on NEPA regulations, the public involvement for the
project, and key terms used throughout the EIS.

®  Chapter 2: Purpose and Need describes the purpose and need of the
proposed action.

®  Chapter 3: Proposed Action and Alternatives Description describes the
proposed action and the alternatives to the proposed action.

®  Chapter 4: Affected Environment describes the existing environmental
conditions for the issue categories analyzed in this report.

®  Chapter 5: Environmenal Impacts and Mitigation Measures contains the
environmental impact analysis. For each impact category, this report
describes the potential impacts of the proposed action and alternatives, and
measures which would mitigate or reduce identified impacts.

®  Chapter 6: Other NEPA Information contains the required NEPA
information regarding local short-term uses versus long term productivity,
irreversible and irretrievable commitments of resources, growth-inducing
effects, and cumulative effects.

®  Chapter 7: List of Commentors includes the names of individuals and
agencies who commented on the DEIS.
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®  Chapter 8: Comments and Responses contains reproductions of the letters
received from the public on the DEIS and responses to these comments. The
responses are keyed by a number which corresponds to the number of the
letter (which precedes the responses), and the number of the comment within

the letter.

®  Chapter 9: Report Preparation provides a summary of report preparers,
contacts, and references.

®  Chapter 10: Individuals and Agencies Receiving the Draft EIS provides a
summary of persons and groups receiving the June 1995 DEIS.

B. NEPA Regulations

Full-scale aerodynamics testing of powered high performance aircraft at the NFAC
wind mnnel complex by NASA is considered a "major Federal action.” A major
Federal action includes actions that are potentially subject to Federal control and
responsibility if those actions have effects that may be significant. The term
"major" does not refer to the size of the action, but to the significance of its impact.

NASA, acting as lead agency, determined that an EIS is required to analyze
potentially adverse environmental effects. NEPA requires that an EIS provide a full
and fair discussion of significant environmental impacts, and that the EIS inform
decision-makers and the public of reasonable alternatives, and mitigation measures
that would avoid or mitigate adverse impacts.

This document is a program-level EIS and thus analyzes the environmental impacts
of implementing a specified program of aerodynamics testing at NASA Ames
Research Center in the NFAC wind tunne! complex. This program would be made
up of smaller, specific, limited duration and scope projects, such as the X-32/X-35
JSF testing project, which is discussed further in Appendix C. If the program is
adopted, any future testing project would be required to comply with the adopted
Aerodynamics Testing Program, this Programmatic EIS, and associated Record of
Decision prior to and during its implementation. NASA Ames would be required to
find each proposed aerodynamics testing project consistent with the adopted
program prior to its inception. If a newly proposed aerodynamics testing project
does not comply with the NASA Ames Aerodynamics Testing Program, assuming
the program’s adoption. then new additional NEPA documentation would be
prepared to analyze expected environmental impacts.
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C. Public Involvement

NASA has undertaken a comprehensive public involvement process to inform the
public about the proposed Aerodynamics Testing Program, and to determine the
scope of the issues and concerns the public may have. Three public scoping
meetings were held on the following dates, and at the following locations:

® February 2, 1995, Moffett Club, Moffett Field
® February 2, 1995, Siater Elementary School, Mountain View
® February 16, 1995, Sunnyvale City Hall Council Chambers, Sunnyvale

These meetings were held for the following purposes:

®  To notify the surrounding communities that NASA is preparing an EIS on
the proposed NASA Ames Aerodynamics Testing Program.

To inform the public about the purpose and need for the proposed action.
To invite interested and affected parties to participate in the EIS process.
To determine the scope of environmental issues to be addressed in the EIS.

°
L
°
® To identify and de-emphasize issues determined to be less-than-significant.
® To identify community concerns that should be addressed in the EIS.

o

To build an open relationship between NASA Ames Research Center and the
surrounding communities of Mountain View and Sunnyvale.

Public notification of the scoping meetings took place through local newspapers,
and a comprehensive mailing to agencies and residents who would be the most
affected by the proposed testing. These meetings provided valuable insight into the
issues to be addressed in this EIS, as well as provided a means for a dialogue
between the affected parties and NASA Ames.

Among the suggestions made by meeting participants and agency contacts were:

®  Study impacts to small children and infants, particularly at the Onizuka Air
Station Annex Child Development Center.

Compare current noise levels and proposed noise levels.

® [dentify the frequency of the proposed noise, and noise-induced vibration
resulting from the testing, such as the vibration of windows.

® Incorporate noise monitoring into the program to ensure that noise levels do
not exceed those that have been approved.
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Evaluate potential impacts on recreation opportunities, such as Stevens Creek
Regional Trail.

Evaluate noise effects on wildlife, including the burrowing owls and
California clapper rails.

Study property values and their potential to decrease as a result of the
proposed program.

These suggestions have been incorporated into the analyses in this EIS. Minutes
from the scoping meetings, as well as a scoping report that summarizes oral and
written comments received at the meetings, can be reviewed at the Sunnyvale Public
Library, located at 655 West Olive Avenue in Sunnyvale.

D. EIS Scope

The following environmental issues, which have the potential for substantial
impacts, are addressed in detail in this EIS:

1. Land Use
Public Policy
Noise

Flora and Fauna
Recreation

Air Quality

N o Ve W

Socioeconomics

Focus on these issues was determined through the scoping process. The following
issues are among the environmental impacts considered not to be substantial, and
therefore not examined in detail in this EIS.

Water Supply. No significant changes to water supply or quality would be
expected from the program. The most significant amount of water used at
NASA Ames Research Center is for cooling the wind tunnels. However,
there would not be an increase in the amount of hours or frequency that the
wind tunnels are used at NASA Ames Research Center if the NASA Ames
Aerodynamics Testing Program is implemented. The change proposed by
the NASA Ames Aerodynamics Testing Program is in the type of aircraft to
be tested in the wind tunnels, which results in an increase in noise
generation.
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®  Utility Usage. Again, since the frequency of wind tunnel operation is not
expected to change, no significant changes in utility usage are expected.

® Traffic and Transportation. Transportation to and from the NASA Ames
Research Center is predominantly by automobile. However, the project will
not include any new employees or trip generation. Therefore, no impacts or
changes to traffic and transportation are expected.

®  Waste Generation and Treatment. Since no new construction or employees
will occur as a result of the project, and wind tunnel operation frequency is
not expected to change, no additional waste generation is expected.

® Toxic Substances. A considerable variety of hazardous and toxic substances
are used at Moffett Field and NASA Ames Research Center. However, the
use of these substances will not change as a result of the project. The
engines of the aircraft tested within the wind tunnels use JP-8 fuel, which is a
petroleum fuel similar to diesel. This is the main substance that will be used
for the powered-model testing within the wind wnnels. No materials used at
the NFAC facilities are stratospheric ozone depleting chemicals.

® Radiation. No radioactive materials will be used for the proposed NASA
Ames Aerodynamics Testing Program, therefore no impacts are expected.

® Cultural Resources. The Shenandoah Plaza is listed as a designated historic
district in the National Register, and the Unitary Plan Wind Tunnel is listed
as an historic landmark. Additionally, the 40- by 80-Foot Wind Tunnel may
be eligible for listing as an historic resource in the National Register.
However, no effects to these resources are expected from the proposed
NASA Ames Aerodynamics Testing Program. No physical changes are
proposed to any facility. Impacts to areas with cultural resources would be
limited to an increase in noise, which is analyzed further in this EIS.

® Farmiands. There are no farmland or agricultural uses in the vicinity of the
NASA Ames Research Center, with the exception of the Shoreline Christmas
Tree Farm. Noise from the project may be noticeable at the Christmas Tree
Farm, and such impacts are analyzed further in the noise section of this
document. No development will occur on existing agriculture or farmlands.

® Coastal Zone Consistency. In conformance with the Coastal Zone
Management Act, the San Francisco Bay Conservation and Development
Commission (BCDC) regulates filling and dredging in the San Francisco Bay
and has jurisdiction over activities within a 30 meter (100-foot) shoreline
band. NASA Ames has met with BCDC and has determined that the




OCTOBER 1998 NASA AMES AERODYNAMICS TESTING PROGRAM FINAL EIS
CHAPTER 1: INTRODUCTION

proposed program will not impact recreational uses along the San Francisco
Bay. No development or activities are proposed by the NASA Ames
Aerodynamics Testing Program that are not consistent with the San
Francisco Bay Plan, therefore, no impacts are anticipated. A copy of the
BCDC Consistency Determination is provided in Appendix L.

Generally, impacts and the environmental analyses included in this report are
related to an increase in noise (and related vibration) that is expected from the
proposed action, if it were to be implemented. The proposed action does not
propose any new construction or any increase in the frequency of operation of the
NFAC wind tunnel facilities. NASA proposes only a change in the type of wind
tunnel testing that is to occur at the NFAC. The fact that the proposed action and
reasonable alternatives do not include any new construction, employees, traffic
generation, or utility usage is a primary reason that these additional environmental
issue categories were not explored in detail in this EIS.

E. Key Terms

Several technical terms are used throughout this report, as summarized and defined
below.

® Noise: Annoying, harmful, or unwanted sound.

® Decibel (dB): A unit for expressing the relative loudness or noise level of
sounds. In this report, the accuracy of noise level estimates is +3 dB.

® A-weighted Sound Level: The sound level measured on an instrument
containing an "A" Filter, which electronically simulates the frequency
response of the human ear under an average level of sound. Decibels
measured using the A-weighted sound level can be denoted as "dBA". All
noise levels and noise exposure levels throughout this document are A-
weighted in accordance with appropriate standards and criteria. All such
values are in units of decibels, whose unit symbol is "dB" in conformance
with American National Standard ANSI/ASME Y10.11-1984. The unit
symbol "dBA" is not the standard symbol used under ANSI Y10.11. All
numerical noise values in this document symbolized "dB," are numerically
identical to those using "dBA," often found in other references.

® Noise Level: The instantaneous measure of the magnitude of a sound at any
given time, measured in decibels (dB). Noise levels can be used to measure
hazards to health and hearing that can result from exposures to even very
brief but high noise levels.
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® Noise Dose: A measure of average cumulative noise exposure over a stated
time period which takes into account both the intensity of a sound and the
duration of exposure.

®  Community Noise Equivalent Level (CNEL): The CNEL represents the A-
weighted average noise level in decibels, over a 24-hour period, with a 5 dB
penalty for evening noise (7:00 p.m. to 10:00 p.m.) and a 10 dB penalty for
nighttime noise (10:00 p.m. to 7:00 a.m.).

For a more detailed account of technical terms used in this EIS, please refer to
Appendix A: Glossary.

1



Chapter 2
PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed NASA Ames Aerodynamics Testing Program is to
support the research and development of new aeronautical technologies for military
and civilian use.

The proposed testing program has been developed in accordance with the NASA
policies outlined below:

The National Aeronautic and Space Act of 1958. The National Aeronautic
and Space Act of 1958 established NASA and laid the foundation for its
mission.

NASA Mission Statement.' NASA's vision is to boldly expand the frontiers
in air and space to inspire and serve America, and to benefit the quality of
life on Earth. It is NASA's mission to explore, use, and enable the
development of space for human enterprise; advance scientific knowledge
and understanding of the Earth, the Solar System, and the universe and use
the environment of space for research; and to research, develop, verify, and
transfer advanced aeronautics, space, and related technologies.

NASA Strategic Plan.? NASA's strategic enterprises include the
advancement of the Aeronautics Enterprise, as outlined in the NASA
Strategic Plan. For over 75 years, NASA and its predecessor, the National
Advisory Committee for Aeronautics, have worked closely with U.S.
industry, universities, and other Federal agencies to give the U.S. a
preeminent position in aeronautics. Aeronautics plays a vital role in the
economic health and national security of the nation, helping to generate
almost one million high-quality jobs, over $40 billion in annual exports, and
almost $30 billion in positive balance of trade. The U.S. leadership position,

' NASA Strategic Plan. National Aeronautics and Space Administration (NASA). Washington,
D.C. February 1996.

? Ibid.
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however, is being challenged by aggressive international competition.
Future U.S. competitiveness in aeronautics, as well as the continued safety
and productivity of the Nation's air transportation system, is dependent upon
sustained NASA advances in aeronautics research and technology.

The proposed NASA Ames Aerodynamics Testing Program has been developed to
allow NASA Ames Research Center to continue to contribute to NASA's
Aeronautics Enterprise by expanding the capabilities of the wind tunnels at the
National Full-Scale Aerodynamics Complex (NFAC). The proposed Aerodynamics
Testing Program would allow NASA Ames Research Center to continue to lead the
country in the testing and development of new technologies in air flight, which will
support the United States’ future economic and military posture.

Aircraft models are typically tested in controlled environments, such as wind
wnnels, prior to the development of flying aircraft prototypes. Wind tunnels help
to test an aircraft's performance prior to flight, thereby allowing for any necessary
design changes or improvements before an investment in the aircraft prototype is
made. Without wind tunnel testing, aircraft development would be primarily
dependent on highly dangerous flight testing of prototype aircraft. Wind tunnels
move air, or wind, over aircraft models to simulate the airspeeds experienced by an
aircraft in flight. In the simulated flight environment of the wind tunnels, precise
airflow measurements can be obtained for the detailed design of prototypes and
production aircraft.

As aircraft change, so does the nature of wind tunnel testing. Future military and
civilian aircraft will have more powerful engines than today's aircraft.
Additionally, many of the new aircraft technologies use unconventional propulsion
systems, where the dynamics of engine intake and exhaust is not fully understood.
Since the engines themselves contribute to the airflow and aerodynamics of the
aircraft, the models often need to be tested in the wind tunnels with their engines
running. This is a relatively new need, since previously developed aircraft have
used more conventional propulsion systems.

NASA is currently the lead government agency for two high priority civilian
aircraft programs: the Advanced Subsonics Technology (AST) Program, and the
High-Speed Research (HSR) Program, as described below.

® AST Program. The AST Program has two primary goals: the improvement
of subsonic transport aircraft performance, and the advancement of high-
speed, quiet and efficient, rotary-wing aircraft. The next generation of
subsonic transport aircraft will be more fuel efficient and quieter than current
aircraft. To achieve these goals will require an understanding of the
interaction between new larger engines and aircraft wings during takeoffs,
landings, and in-air maneuvering. The NFAC wind tunnel facilities are

10
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being used to evaluate the performance of these new aircraft, and to develop
methods to improve helicopters and other rotorcraft. Rotorcraft testing
requires large-scale models to fully understand the aerodynamics of these
aircraft. However, as rotorcraft systems get larger, more noise is generated,
and testing of these systems requires the community to be exposed to
additional noise. Currently, the most advanced rotorcraft system is the tilt-
rotor concept.

® HSR Program. The primary goal of the HSR Program is to determine the
feasibility of producing an economical and environmentally friendly
supersonic transport aircraft. Major hurdles to overcome in the development
of this aircraft include reducing engine and airframe noise, reducing
pollutants, and reducing sonic boom energy, while still making the aircraft
economically competitive with current commercial subsonic transports.
Specifically, the program must develop a propulsion system that can meet the
new quieter Federal Aviation Administration's noise requirements in and
around airports (FAR Part 36). The 40- by 80-Foot Wind Tunnel has been
used since 1993 to study reduced-scale jet engine noise suppression systems
that do not significantly degrade engine and aerodynamic performance. To
validate noise suppression systems, testing must compare engine noise with
and without suppression. NASA Ames is hoping to continue this work in
1999-2001, including the testing of large-scale engines to more accurately
simulate and determine their performance and acoustic characteristics. The
noise envelope defined in this EIS would allow this type of testing.

NASA Ames Research Center is actively participating in both of these programs,
where the NFAC wind tunnel facilities are used to better understand various engine
and airframe combinations and their in-flight performance before the aircraft are
actually flown.

In addition to civil aircraft testing requirements, the military also needs to test and
validate new technologies prior to flight. In particular, the military's testing needs
are for fighter and attack aircraft, helicopters, and other rotorcraft, as described
below.

® Military Rotorcraft. Modern rotorcraft are becoming larger and faster, with
speeds approaching 300 miles per hour. Rotor blades and winged aircraft
with tilt-rotors have complex airflows which are difficult to simulate at small
or reduced scales. Air speeds must be accurately simulated to replicate what
airflows will occur in flight, since the combination of increasingly high rotor
blade speed and aircraft speed can create very complex airflows. The
aerodynamic complexities are increased when an aircraft's propulsion is
switched from a rotor to engines located on the wings, as is proposed for
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some new technologies in military aircraft. Large wind tunnels with
airspeeds of 200 to 300 knots are essential to the successful evolution of
these new military aircraft.

®  Military Fighter and Antack Aircraft. New military technologies also include
vertical and short takeoff and landing (VSTOL) fighter and attack aircraft,
also known as powered-lift aircraft. VSTOL aircraft takeoff and land using
an engine or nozzle pointed toward the earth's surface. For faster forward
flight, thrust is transferred to a horizontal (or conventional) position for wing
borne flight. To accurately test these aircraft before flight, they must be
tested in controlled environments at large- or full-scale with their engines
running, due to their complex aerodynamic qualities. If models are too
small, airflow over critical areas will not be correctly represented, and
collected data could be misleading. For the VSTOL aircraft, correct data is
essential, since these type of aircraft are an emerging technology, and
airflow assumptions and procedures used for conventional military aircraft
are not applicable. Additionally, if wind tunnel walls are too close to an
aircraft when it is being tested, airflow data can be significantly corrupted.
For these reasons, the VSTOL aircraft concepts typically require wind
tunnels that have a test section on the order of 100 feet in width. The
current VSTOL design has the experimental aircraft designations of X-32
and X-35, and is part of the Department of Defenses' (DOD) Joint Strike
Fighter (JSF) Development Program to field an affordable tri-service aircraft
in the 2005 to 2010 time frame. More information on the JSF Program is
provided in Appendix C.

NASA Ames' wind tunnel facilities at the NFAC are the only facilities in the world
that can be used for the type of large- and full-scale testing needed for these new
aircraft technologies. The 80- by 120-Foot Wind Tunnel is the largest wind tunnel
in the world, and can test full-scale models of all fighter aircraft. The second
NFAC wind tunnel facility, the 40- by 80-Foot Wind Tunnel, is generally
considered the premier aeroacoustic facility in the world, and can generate wind
speeds of up to 300 knots. This facility also features advanced technologies for
acoustical data acquisition and analysis.

The next comparable facility to the 80- by 120-Foot Wind Tunnel is a smaller (14
meters by 24 meters or 45.9 feet by 78.7 feet) elliptical open test section wind
tunnel in Russia. This tunnel is in a state of disrepair, and does not feature the
technologies and utilities of the 80- by 120-Foot Wind Tunnel. The only acoustic
facility in the world remotely comparable to the 40- by 80-Foot Wind Tunnel is the
DNW in the Netherlands. The small test section size (4.5 meters by 6.1 meters or
15 feet by 20 feet) and the inability to test actual jet engines eliminates this facility

12
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as an alternate candidate for the X-32\X-35 JSF, AST, HSR, and other high
performance large- and full-scale research testing.

The NASA Ames Aerodynamic Testing Program would allow NASA Ames to
continue to support the development of future military and civilian aircraft that will
require more powerful engines than today's aircraft. In order to safely and cost
effectively transition from small-scale developmental testing to full-scale flight
testing, large-scale controlled wind tunnel testing of these aircraft must be done.
The NASA Ames NFAC provides that opportunity, there are no comparable
facilities in the world. Without the NASA Ames Aerodynamic Testing Program,
the risk of aircraft development, both in lives and dollars, would be significantly
higher.
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Chapter 3
PROPOSED ACTION AND ALTERNATIVES DESCRIPTION

NASA Ames Research Center at Moffett Field, California proposes to conduct full-
scale aerodynamics testing of high performance aircraft powered by state-of-the-art
engines, including vertical and short takeoff and landing (VSTOL) aircraft.

This chapter describes the proposed Aerodynamics Testing Program alternatives
analyzed in this Environmental Impact Statement (EIS), along with the selection
process used to develop the alternatives.

A. Regional Location

NASA Ames Research Center is located at Moffett Field on the southwest shoreline
of the San Francisco Bay, about 40 kilometers (25 miles) east of the Pacific Coast in
an unincorporated area of the County of Santa Clara, as shown in Figure 1. The
City of Mountain View is adjacent to the western and southern boundaries of
Moffett Field and the City of Sunnyvale is adjacent to the eastern and southern
boundaries. Downtown San Jose is about 11 kilometers (7 miles) southeast, and the
City of San Francisco is about 52 kilometers (32 miles) northwest. U.S. Highway
101 passes just south of the facility site. Moffett Field encompasses approximately
911 hectares (2,250 acres), including the NASA Ames Research Center.

B. Brief History of Moffett Field

In 1932, the Naval Air Station, Sunnyvale, was established to serve as the home
port for the rigid airship Macon. A few days before the air station was dedicated,
the Macon's East Coast sister ship, the Akron, was lost at sea, killing Rear Admiral
William A. Moffett, who had established the Navy's rigid airship program. The
landing field at NAS Sunnyvale was renamed NAS Moffett Field. After about 18
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months of operation, the Macon was lost in a storm off Point Sur, and with the loss
of its reason for being, the Navy transferred the property to the Army to serve as a
training site. In April 1942, the Navy was reestablished as the host agency at the
newly recommissioned Naval Air Station (NAS), Moffett Field.

The Ames Research Center was initially established adjacent to the Moffett Field
location by Congress on August 9, 1939, as the Ames Aeronautical Laboratory
(AAL), an element of the National Advisory Committee for Aeronautics (NACA).
The AAL was the second of three NACA laboratories and was named after Dr.
Joseph S. Ames, Chairman of the NACA from 1927 to 1939. The AAL was
established because heightened concern about European politics at that time was
leading the United States to address its aeronautical technologies in order to prepare
for a potential armed conflict. A west coast aeronautical testing facility was deemed
necessary to provide research and testing capabilities needed to serve the
aeronautical industry there.

The criteria used to select the Ames site included the following:
® a desire to locate the facility on or adjacent to an Army or Navy base;
® proximity to a university of recognized standing;
® a reliable and readily available source of inexpensive electric power; and

® a climate where favorable flying conditions prevailed most of the year.

When Moffett Field and Ames were first developed, the surrounding lands were
generally agricultural in nature, with a very low density population. The bulk of
the growth of residential and commercial lands toward Moffett Field from the cities
of Sunnyvale and Mountain View did not occur until the 1960s. A historic photo of
Moffett Field in the early 1930s is presented in Figure 2.

The Ames Aeronautical Laboratory's initial charter was to conduct research and to
develop technology for use by military aircraft manufacturers. The primary
mission at that time was to examine aerodynamics problems of aircraft operating at
high subsonic speeds. To establish the initial facility, NACA received a use permit
for 25 hectares (62 acres) of land from the War Department on December 7, 1939.
A few days later, it completed the purchase of an additional 16 hectares (39 acres)
of land from private individuals and began the construction of Ames Aeronautical
Laboratory. By 1950 NACA built 20 buildings or facilities, including six wind
tunnels, two hangars, miscellaneous shops and technical facilities, and
administrative space. Its major technical facility, the 40- by 80-Foot Wind Tunnel,
began operational use the week of June 7, 1944.
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During subsequent years the AAL continued to provide technological and testing
support for military aircraft and assumed a new role in the support of non-military,
civilian applications. As its role grew, an additional 3 hectares (8 acres) of land
was acquired from the Navy, and eight more tunnels or support buildings were
constructed, including a hypervelocity gun range, used to study reentry flight
conditions, and the Unitary Plan Wind Tunnel Complex, a collection of three wind
tunnel test sections with a common drive system that has since become one of the
busiest transonic and supersonic testing facilities in the United States.

Upon the creation of the National Aeronautics and Space Administration (NASA) in
1958, the NACA and all of its laboratories were merged into this new agency. The
Ames Aeronautical Laboratory was renamed the Ames Research Center and it now
operated as a field center of NASA. NASA Ames' extensive experience in fluid
mechanics and aerodynamics became an integral part in supporting the NASA
mission, and this role continues to this day. Its responsibilities have also
broadened, and it now has significant roles in aeronautics, reentry physics, space
science, space research and technology development, life sciences, human factors
(as applied both to aeronautical and space issues), and earth sciences.

After the creation of NASA, Ames continued to grow, adding 45 hectares (111
acres) of land in 1964, 57 hectares (140 acres) in 1967, and 22 hectares (35 acres)
in 1973. This was the time of major growth at Ames. After that, there continued
to be additional buildings constructed and small increments of land added by trade
or purchase. In April 1978, the Navy provided an additional 3 hectares (7 acres) of
land by use permit, resulting in a total facility size of 174 hectares (430 acres).

This last acquisition was needed in order to build the 80- by 120-Foot Wind
Tunnel, currently the largest in the world. It was in this period that NASA Ames
constructed the rest of its current inventory of major technical facilities.

Recently, another acquisition of land and buildings occurred; but this is considered
substantially different from the previous ones. In October, 1991, Congress and the
President of the United States accepted the recommendations of the Base Closure
and Realignment Commission (BRAC) to disestablish the Naval Air Station, Moffett
Field. Because the availability of the airfield had become essential to Ames’
mission, the BRAC recommended that NAS Moffett Field remain a Federal
property and that the Department of Defense (DOD) negotiate a transfer of
responsibility for Moffett Field to NASA. This suggestion was well received by the
neighboring communities.

The property was transferred to NASA on July 1, 1994. It included 578 hectares
(1,427 acres) of land and over 0.85 million square meters (2.8 million square feet)
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of buildings and other facilities. It did not include the family housing areas and
several community-related facilities, which were retained by DOD for
administration by Onizuka Air Station. NASA Ames now operates the remainder
of the former NAS Moffett Field property -- now called Moffett Federal Airfield --
for the benefit of itself and several other government agencies, some of which were
previously present at NAS Moffett Field, and others which relocated there
subsequent to the transition.

C. Existing Testing Facilities

The National Full-Scale Aerodynamic Complex (NFAC) wind tunnel facilities is the
site of the aerodynamics testing program being considered in this EIS. It includes
two major wind tunnels; the 40- by 80-Foot Wind Tunnel and the 80- by 120-Foot
Wind Tunnel. The location of these facilities is shown in Figure 3, and they are
described below.

1. 40- by 80-Foot Wind Tunnel

The 40- by 80-Foot Wind Tunnel was built during World War II. Dr. Smith J.
DeFrance, the first director of the Ames Aeronautical Laboratory, who supervised
the design and construction of this facility, had previously overseen the design of
the 30- by 60-Foot Wind Tunnel at Langley Memorial Aeronautical Laboratory.

The 40- by 80-Foot Wind Tunnel is a unique facility. The test section of the 40- by
80-Foot Wind Tunnel is large enough to test full-scale aircraft as well as aircraft
models. Originally, this wind tunnel had a maximum speed of 200 knots. In the
late 1970s, the maximum speed was increased to 300 knots and the acoustic test
capability was dramatically improved with the addition of a quiet drive system and a
test section acoustic liner. The tunnel can now test models at speed between 0 and
300 knots. The tunnel can be used to test models and any aircraft with operating
engines. Because of acoustic treatment in the test section, the 40- by 80-Foot Wind
Tunnel allows the collection of acoustic measurements in low-speed flight
conditions with the microphones in the flow.

The 40- by 80-Foot Wind Tunnel, as a closed loop tunnel, has only minimal
ventilation during testing operations. This ventilation is used to draw in fresh air
and expel a small amount of the air heated by tunnel and engine operations in order
to keep the tunnel air temperature reasonably constant and below maximum
operational limits. The test section and drive motor portions of the tunnel are
comprised of thick carbon steel plates, and each is enclosed in a superstructure that
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provides some noise containment. The rest of the tunnel walls and roof consists
primarily of ¥%-inch asbestos/concrete panels suspended from an exostructure
designed to provide a smooth inner wall. Turning vanes are present at the four
corners of the 40- by 80-Foot Wind Tunnel to change the direction of the airflow
with minimal impact on the quality of the flow.

Although a German-Dutch wind tunnel currently has a better environment for
small-scale acoustic measurements, a Fiscal Year 1996 project will improve the 40-
by 80-Foot Wind Tunnel's acoustic liner and make modifications to the tunnel drive
system, establishing it as not only one of the largest subsonic wind tunnels, but also
the premier tunnel in the world to use for free field acoustic measurements of
model-, engine-, or aerodynamically-generated noise.

2. 80- by 120-Foot Wind Tunnel

The test section of the 80- by 120-Foot Wind Tunnel is the largest in the world.
This test section is located on the western leg of the NFAC, as shown in Figure 3,
and is part of the same building that forms the 40- by 80-Foot Wind Tunnel. The
tunnel is a flow-through, non-circulating design that supports engine-on testing of
models at speeds of 0 to 100 knots. It was built in 1980 to test evolving vertical
takeoff and landing (VTOL) aircraft as well as helicopters and other rotorcraft. It is
also used to test the low speed flight characteristics of large commercial and
military aircraft, and can be used with actual aircraft as large as the Boeing 737.
The 80- by 120-Foot Wind Tunnel uses the same motors that power the 40- by 80-
Foot Wind Tunnel to provide air motion. It also uses a substantial portion of the
40- by 80-Foot Wind Tunnel wall to contain and direct the air.

The inlet of the 80- by 120-Foot Wind Tunnel is designed to draw air smoothly into
the tunnel. The design also serves to reduce the level of sound that propagates back
through the air inlet. The tunnel is designed to direct the 80- by 120-Foot Wind
Tunnel exhaust air upwards at 45 degrees at the southern face of the NFAC, to
minimize the effect of the fast-moving air or sound from the tunnel or model on the
local area. Additionally, the inlets and exhaust are acoustically treated to reduce
sound radiation.
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D. Noise Reading Benchmark

For this EIS, NASA has proposed a "benchmark” location for the calculation of
noise levels. The location of the benchmark is shown in Figure 3.

The benchmark is located on the top of the west levee of Stevens Creek, due west
of the 80- by 120-Foot Wind Tunnel. This location was chosen for its proximity to
the nearest civilian noise sensitive receptor (Santiago Villa Mobile Home Park), and
for its relative seclusion from other noise sources, which could corrupt noise data
from the proposed testing program.

NASA has developed the benchmark location as a tool to monitor and control noise
levels generated by aerodynamics testing at NASA Ames Research Center. This
location was selected by NASA to measure noise propagating from both of the
testing facilities. In addition, NASA expects to secure access to this location to
maintain a monitoring program in conjunction with aerodynamics testing. These
practices will ensure that once a specific testing program is established, NASA will
have the ability to measure and monitor noise associated with specific projects
administered under the proposed Aerodynamics Testing Program.

In reaction to public comment on the Draft EIS, NASA determined that a second
monitoring location should be established to further control testing proposed under
the Aerodynamics Testing Program. This second monitoring station will be located
along the Stevens Creek Trail on the axis with the inlet to the 80- by 120-Foot
Wind Tunnel. Because of this monitoring station's relative location, noise levels
are allowed to be 5 dB above the Benchmark location, as reflected in Tables 2
through 4 (and Table S-3: Testing Program Characteristics of the Preferred
Alternative, page S-18).

E. Existing Facility Use

Existing use of the 40- by 80-Foot Wind Tunnel and the 80- by 120-Foot Wind
Tunnel generates noise levels that have been part of Moffett Field and NASA Ames
Research Center operations for many years. Current testing projects have been
conducted for up to six hours per day and/or six hours per night at each facility.
These existing conditions are described in Table 1, and brief descriptions follow.
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Table 1
EXISTING TESTING FACILITY USE
Typical
~ _ Nolse at Maximum Hours
{_Description Testing Window Benchmark (dB)* Per Window
40- by 80-Foot Wind Daytime (TAM-7PM) <58 6
Tunnel Nighttime (TPM-7AM) <58 6
80- by 120-Foot Wind | Daytime (JAM-7PM) <58 6
Tunnel Nighttime (TPM-TAM) <58 6

* Al noise levels and noise exposure levels throughout this document are A-weighted in
accordance with appropriate standards and criteria. All such values are in units of decibels,
whose unit symbol is "dB" in conformance with American National Standard ANSI/ASME
Y10.11-1984. The unit symbol "dBA" is not the standard symbol used under ANSI Y10.11.
All numerical noise values in this document symbolized "dB," are numerically identical to those
using "dBA," often found in other references.

Source: NASA Ames Research Center.

®  40- by 80-Foot Wind Tunnel. The 40- by 80-Foot Wind tunnel currently
operates an average of 100 days a year. A typical test day can consist of one
or two shifts, day or night. Each test shift averages approximately four
hours, with the wind tunnel running.

®  80- by 120-Foot Wind Tunnel. The 80- by 120-Foot Wind Tunnel is 2 non-
return wind tunnel that shares the same drive system as the 40- by 80-Foot
Wind Tunnel. Because both facilities use the same drive system, only one
can be operated at a time. The current frequency and operation for this
tunnel are similar to those of the 40- by 80-foot test section.

There have not been any annual or daily limitations on testing at these facilities.
However, it is estimated that six hours is generally the maximum hours of daily or
nightly operation for each of the wind tunnel facilities.

F. Program Goals

The purpose of this EIS is to analyze a proposed Aerodynamics Testing Program at
NASA Ames Research Center that goes beyond the existing testing parameters
described above.
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The purpose of the proposed Aerodynamics Testing Program at NASA Ames
Research Center, Moffett Field is to satisfy the following goals:

Support development of future generations of civil and military high
performance aircraft. The charter of NASA includes supporting the
Department of Defense and United States industries in aeronautics
advancement. NASA owns and operates the majority of the major
aerodynamic and aeroacoustic testing facilities in the U.S. where large-scale
aerodynamics testing can occur.

Advance supersonic jet and high thrust engine technology. The advancement
of supersonic jet and high thrust engine technology in certain applications
requires full- or large-scale wind tunnel testing. Alternatives to large-scale
wind tunnel testing are limited to prototype flight testing, which would be
very expensive and would require unacceptable technical and personnel
safety risks. Many of the high performance aircraft being developed for the
future have complex air-flow configurations that are currently not possible to
accurately simulate at a small-scale.

Maintain NASA Ames' position as a world leader in wind tunnel testing.
NASA Ames is currently home to the two largest wind tunnel facilities in the
world. NASA's unique existing facilities enable their status as a world
leader in wind tunnel testing. NASA will continue to support advancement
in wind tunnel technology with the goal of supporting future wind tunnel
testing needs of the United States.

Support the U.S. aerospace industry. Commercial aircraft are a major U.S.
export product. Foreign competition is primarily in the form of a
consortium of foreign companies. To ensure competitiveness in the world
market, it is essential that the U.S. government and NASA support a strong
national program in aeronautics.

Encourage regional economic development. In the present economic
climate, U.S. manufacturers of commercial transport aircraft and related
industries are sustaining severe degradation of available resources.
Supporting the development of new aircraft technologies will aid in the
economic recovery and development of the aerospace and related industries.

The NASA Ames Aerodynamic Testing Program would allow NASA Ames to
continue to support the development of future military and civilian aircraft that will
require more powerful engines than today's aircraft. In order to safely and cost
effectively transition from small-scale developmental testing to full-scale flight
testing, large-scale controlled wind tunnel testing of these aircraft must be done.
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The NASA Ames NFAC provides that opportunity; there are no comparable
facilities in the world. Without the NASA Ames Aerodynamic Testing Program,
the risk of aircraft development, both in lives and dollars, would be significantly
higher.

G. Description of Alternatives

This section describes the proposed Aerodynamics Testing Program alternatives
analyzed in this EIS.

Under all program alternatives, excluding the No Action Alterative, aerodynamics
testing that creates increased noise levels would occur in the 40- by 80-Foot Wind
Tunnel and the 80- by 120-Foot Wind Tunnel of the NFAC. As previously noted,
the proposed action does not propose any new construction or any increase in the
frequency of operation of the NFAC wind tunnel facilities. NASA proposes only a
change in the type of wind tunnel testing that is to occur at the NFAC. For this
reason, the proposed NASA Ames Aerodynamics Testing Program alternatives do
not include any new construction, employees, traffic generation, or utility usage.

Since impacts and the environmental analyses contained in this EIS are principally
related to an increase in noise, testing operations beyond existing conditions have
been separated into three distinct categories based on their noise generating
qualities:

® Level ] Testing. Level 1 testing would range from 58 to 65 dB,' wh®?
measured at the benchmark shown in Figure 3, and is expected to include the
testing of low noise powered aircraft or models, electric motor powered
rotorcraft models, and other low noise testing.

® Level 2 Testing. Level 2 testing would allow noise levels ranging from 65 to
80 dB when measured at the benchmark location. Level 2 testing is expected
to include model testing with jet simulators and high performance jet
engines, such as those for high performance vertical and short takeoff and
landing (VSTOL) aircraft and models.

' All noise levels and noise exposure levels throughout this document are A-weighted in
accordance with appropriate standards and criteria. All such values are in units of decibels, whose
unit symbol is "dB" in conformance with American National Standard ANSI/ASME Y10.11-1984.
The unit symbol "dBA" is not the standard symbol used under ANSI Y10.11. All numerical noise
values in this document symbolized "dB." are numerically identical to those using "dBA," often
found in other references.
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® Level 3 Testing. Level 3 testing would range from 80 to 85 dB when
measured at the benchmark and is expected to include the testing of high
performance VSTOL aircraft and models.

Additionally, program limitations have been set that correspond with "testing
windows". Testing windows have been defined so that testing during times of
increased comimunity sensitivity are clearly defined. For example, nighttime testing
is typically penalized in estimating average noise exposure since is would generally
not be as acceptable to the community. These testing windows have been defined to
accurately describe, and limit, proposed testing. The testing windows used in the
program descriptions are as follows:

® Daytime (7:00 a.m. to 7:00 p.m.)
® Evening (7:00 p.m. to 10:00 p.m.)
® Nighttime (7:00 p.m. to 7:00 a.m.)

NASA believes that noise levels up to 85 dB at the benchmark will be required for
future wind tunnel tests in the NFAC; therefore all three alternatives allow for
testing up to 85 dB. Additionally, all program alternatives would limit Level 2 and
Level 3 testing to weekdays, and Level 3 testing would be further limited to
daytime hours. The difference in the three alternatives is limited to the number of
hours and the timing of testing, as described in the following sections and detailed
in Tables 2, 3, and 4.

1. Alternative 1: 800 Annual Hours

Alternative 1 would allow the following overall program parameters, as described
in Table 2, with noise levels measured at the benchmark.
® Daily Hours. All testing above 58 dB would be limited to 9 hours of testing
per day.
®  Annual Hours. All testing above 58 dB would be limited to 800 hours per

year.

® Annual Days. The number of days per calendar year that high noise testing
(above 58 dB for one hour or more) could occur would be limited to 180.

28



OCTOBER 1998 NASA AMES AERODYNAMICS TESTING PROGRAM FINAL EIS
CHAPTER 3: PROPOSED ACTION AND ALTERNATIVES DESCRIPTION

Table 2
TESTING PROGRAM CHARACTERISTICS
ALTERNATIVE 1: 800 ANNUAL HOURS

Alternative 1: Program Parameters
| (all testing >58 dB at the Benchmark) Maximum
Daily Hours (TAM-7AM) 9 hours
Annual Hours 800 hours
Annual Days (TAM-7AM) 180 days
Maximum
Noise at |Max. Noise| Max. Max, | Max,
Benchmark | at Monitor | Hours Per | Hours [Hours Per

Description | Testing Window (dB) ” Window | Per Day | Year
Level 1 Testing

40- by 80-Foot |Daytime (TAM-7PM) 65 70 6

Wind Tunnel  |Nighttime (7PM-7AM) 65 70 6 o 800
80- by 120-Foot |Daytime (TAM-7PM) 65 70 6

Wind Tunnel | Nightime (TPM-7AM) 65 70 6

Level2 T

40- by 80-Foot |Daytime (TAM-7PM) 75 80 4

Wind Tunnel  |Nighttime (7PM-TAM) 75 80 4 9 400
80- by 120-Foot |Daytime (TAM-7PM) 80 85 4

Wind Tunnel  |Nighuime (7PM-7AM) 80 85 4

Level 3 Testing

80- by 120-Foot |Daytime (TAM-7PM) 85 90 5 5 200
Wind Tunnel

Notes: 1. Al testing would be limited to the program parameters shown in the top portion of this table.
Maximum testing hours at individual noise levels are not additive. For example, if nine hours
of Level 2 testing occurred in one day. no testing could occur at either Level 1 or Level 3.
2. Maximum noise limits at the Benchmark and at Monitor #2 must both be adhered to. Both are
limits, not either/or.
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Table 3
TESTING PROGRAM CHARACTERISTICS
ALTERNATIVE 2: 600 ANNUAL HOURS

Alternstive 2: mrm ,

W dB at the Benchmark) ‘Maximum
Daily Hours (TAM-7AM) 8 hours
Annual Hours 600 hours
Annual Days (TAM-7TAM) 150 days

Maximum | Max. Max.
Noise st {Nolse at| Hours Max. Mnx,
) ~ Benchmark |Monitor| Per {Hours Per{ Hours

Description Testing Window (dB) 72 Window Day | Per Vear
Levell T
40- by 80-Foot Daytime (7JAM-7PM) 65 70 6
Wind Nighttime (7PM-7AM) 65 70 6

8 600

80- by 120-Foot |Daytime (TAM-7PM) 65 70 6
Wind el Ni}ﬁnime (7PM-7AM) 65 70 6
Level 2 T
40- by 80-Foot Daytime (7AM -7PM) 75 80 4
Wind el Evening (7PM-10PM) 70 75 4

8 400

80- by 120-Foot |Daytime (TAM -7PM) 80 85 4
Wind el Evcning (7PM-10PM) 75 80 4
Level 3 Tﬂ
80- by 120-Foot |Daytime (JAM-7PM)

Wind ol 85 90 4 4 200

Notes: 1. All testing would be limited to the program parameters shown in the top portion of this table.
Maximum testing hours at individual noise levels are not additive. For example, if eight hours
of Level 2 testing occurred in one day, no testing could occur at either Level 1 or Level 3.
2. Maximum noise limits at the Benchmark and at Monitor #2 must both be adhered to. Both are
limits, not either/or.
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Table 4
TESTING PROGRAM CHARACTERISTICS
ALTERNATIVE 3: 400 ANNUAL HOURS

Alternstive 3: Program Parameters
‘ M > 58 4B at the Benchmark) Maximum

Daily Hours (TAM-7AM) 6 hours

Annual Hours 400 hours

Annual Days (TAM-7AM) 130 days

Maxinwm | Max. Max.
Noise st | Nobseat | Hours | Max. Max.
) Benchmark | Moaitor Per Hours |Hours Per

m&n TW (dB) #2 Window | Per Day | Year
[ Level 1 Testing

40- by 80-Foot Daytime (JAM-7PM) 65 70 4

Wind el Nighttime (TPM-7AM) 65 70 4

6 400

80- by 120-Foot Daytime (7JAM-7PM) 65 70 4

Wind Tunnel Nighttime (TPM-TAM) 65 70 4

Level 2 Tﬂ

40- by 80-Foot Daytime (7TAM-7PM) 75 80 4

Wind Tunnel

6 400

80- by 120-Foot Daytime (JAM-7PM) 80 85 4

Wind Tunnel

Level 3 Tm‘

80- by 120-Foot Daytime (7JAM-7PM) 85 90 3 3 200
Wind Tunnel

Notes: 1. All testing would be limited to the program parameters shown in the top portion of this table.
Maximum testing hours at individual noise levels are not additive. For example, if six hours of
Level 2 testing occurred in one day, no testing could occur at either Level 1 or Level 3.
2. Maximum noise limits at the Benchmark and at Monitor #2 must both be adhered t10. Both are
limits, not either/or.
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Additionally, the following specific limits would be applied to the three testing

levels.

2.

Level 1 Testing. In Alternative 1, Level 1 testing would be allowed anytime
during a 24-hour period, but could not exceed nine hours of testing during
the same 24-hour period.

Level 2 Testing. Level 2 testing would also be allowed anytime during a 24-
hour period, but could not exceed nine hours of testing during that

same 24-hour period. Level 2 testing would also be limited to a maximum
of 400 hours of testing per year.

Level 3 Testing. Level 3 testing would be limited to daytime hours only
(7:00 a.m. to 7:00 p.m.), with a maximum of five hours per day.
Additionally, Level 3 testing would be limited to 200 hours of testing per
year.A typical high noise testing project would require 200 hours of testing
above 58 dB, when measured at the benchmark location. Alternative 1
would allow for approximately four of these testing projects per year. This
alternative is expected to address all the aerodynamics testing demands in
support of the goals of the NASA Ames Aerodynamics Testing Program.
Alternative 1 would support the development of advanced military and
civilian aircraft technologies in the United States, which is essential to a
continued strong national posture, both economically and militarily.

Alternative 2: 600 Annual Hours

Alternative 2 would allow the following overall program parameters, as described
in Table 3, with noise levels measured at the benchmark.

Daily Hours. All testing above 58 dB would be limited to 8 hours of testing
per day.

Annual Hours. All testing above 58 dB would be limited to 600 hours per
year.

Annual Days. The number of days per calendar year that high noise testing
(above 58 dB for one hour or more) could occur would be limited to 150.

Additionally, the following specific limits would be applied to the three testing

levels.

Level | Testing. Like Alternative 1, Alternative 2 would allow Level 1
testing anytime during a 24-hour period, but Level 1 testing could not exceed
eight hours during the same 24-hour period.

OCTOBER 1998
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® Level 2 Testing. Unlike Alternative 1, Level 2 testing would not be allowed
between the hours of 10:00 p.m. and 7:00 am. Additionally, Level 2 testing
could not exceed eight hours per 24-hour period. Level 2 testing would also
be limited to a maximum of 400 hours of testing per year.

® Level 3 Testing. Level 3 testing would be limited to daytime hours (7:00
a.m. to 7:00 p.m.), with a maximum of four hours per day. Additionally,
Level 3 testing would be limited to 200 hours of testing per year.

Alternative 2 would allow for approximately three high noise testing projects per
year. Limiting the testing program to these parameters may minimally restrict the
ability of NASA Ames to maintain their recognition as the premier aerodynamics
research facility, however, the testing allocations of Alternative 2 would allow for
the implementation of the most critical aecrodynamics testing projects required to
support the goals of the NASA Ames Aerodynamics Testing Program.

3. Alternative 3: 400 Annual Hours

Alternative 3 would allow the following overall program parameters, as described
in Table 4, with noise levels measured at the benchmark.

® Daily Hours. All testing above 58 dB would be limited to 6 hours of testing
per day.

®  Annual Hours. All testing above 58 dB would be limited to 400 hours per
year.

® Annual Days. The number of days per calendar year that high noise testing
(above 58 dB for one hour or more) could occur would be limited to 130.

Additionally, the following specific limits would be applied to the three testing
levels.

® Level | Testing. Like Alternatives 1 and 2, Alternative 3 would allow Level
1 testing anytime during a 24-hour period, but this testing could not exceed
six hours during the same 24-hour period.

® Level 2 Testing. Unlike Alternatives 1 and 2, Alternative 3 would only
allow Level 2 testing during the daytime (7:00 a.m. to 7:00 p.m.).
Additionally, Level 2 testing could not exceed six hours per 24-hour period.

® Level 3 Testing. Level 3 testing would also be limited to daytime hours
(7:00 a.m. to 7:00 p.m.), with a maximum of three hours per day.
Additionally, Level 3 testing would be limited to 200 hours of testing per
year.
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Alternative 3 would allow for approximately two high noise testing projects per
year. Limiting the testing program to these parameters may seriously restrict the
ability of NASA Ames to maintain their recognition as the premier aerodynamics
research facility, but the testing allocations of Alternative 3 would allow for the
implementation of the minimum number of the most critical aerodynamics testing
projects that would support the goals of the NASA Ames Aerodynamics Testing

Program.
4. No Action Alternative

Under the No Action Alternative, none of the three aerodynamic testing programs
would be administered. Aerodynamics testing beyond programs currently
administered through existing policies at NASA Ames Research Center would not
be implemented. Existing operations at the wind tunnel facilities would continue, as
previously described in Table 1, but could not be expanded to test advanced
technologies for supersonic jet airplanes and advanced technologies in vertical lift

aircraft.

H. Unreasonable Options

The following on- and off-site alternatives were rejected during the scoping process
because they are infeasible.

1. On-Site Alternatives

Unrestricted aerodynamic testing at the 40- by 80-Foot Wind Tunnel and the 80- by
120-Foot Wind Tunnel was considered in the scoping for this EIS. This alternative
was rejected due to the unpredictable noise impacts to the community and to NASA
Ames Research Center employees and contractors.

A variety of physical noise controls have also been evaluated for the 40- by 80-Foot
Wind Tunnel and the 80- by 120-Foot Wind Tunnel. These alternatives have been
found infeasible given economic and technical constraints, as described below.

a. 40- by 80-Foot Wind Tunnel. The 40- by 80-Foot Wind Tunnel is a fully
enclosed tunnel where ventilation to the exterior is minimized during testing
operations. The small opening required for cooling is already acoustically treated to
minimize noise radiation to the community. Thus, the only possible method for
noise reduction at this test facility would be through changes to the tunnel structure
itself. The tunnel structure's test section is comprised of carbon steel, and fairly
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lightweight transite or sheet metal on a steel framework comprises most of the rest
of the tunnel itself. This tunnel structure provides only minimal noise attenuation
from interior noise sources due to its lightweight construction. The acoustic liner to
be installed in the test section in 1997 will provide a minor added noise attenuation.
It would also be possible to attenuate noise by increasing the insulating qualities of
the sheet metal panels. This would be most effectively accomplished by adding
noise attenuating metal panelling on the existing external structural steel. This
would require structural modifications for the hundreds of thousands of square feet
of tunnel area. An initial estimate of improvements to the NFAC wind tunnel
complex are given in Table S. These estimates include improvements to the 80- by
120-Foot Wind Tunnel described below.

Another alternative that has been suggested is the construction of a barrier or wall
around the tunnel facility. However, no barrier the height of the facility has been
constructed anywhere in the world. This alternative may be technically feasible,
but it is expected to be prohibitively expensive and visually unattractive, since the
wall would be several hundred feet in height.

b. 80- by 120-Foot Wind Tunnel. Although they share a common fan drive,
the flow-through operation of the 80- by 120-Foot Wind Tunnel is significantly
different from the close circuit operation of the 40- by 80-Foot Wind Tunnel. The
80- by 120-Foot Wind Tunnel draws atmospheric air into a bell-shaped inlet and
exhausts that air out the south wall of the facility. Flow into the inlet of the 80- by
120-Foot Wind Tunnel passes through an acoustically-treated vane set that is
designed to calm turbulent atmospheric air as it flows into the test section and to
keep noise from propagating back into the inlet and into the local community. Just
prior to exhausting into the atmosphere at south end of the facility, the flow passes
through another acoustically treated vane set. This vane set is also designed to keep
noise from propagating out the exhaust and into the local community. In addition,
the walls, floor, and ceiling of the test section and inlet are lined with six to ten
inches of acoustic attenuation material. These liners are designed to attenuate noise
going through the structure and to absorb noise before reaching the acoustically-
treated vanes at the inlet and the exhaust. Additional noise attenuation of the 80- by
120-Foot Wind Tunnel would require the same tunnel enclosure described above, as
well as extensive and expansive redesign of the tunnel inlet and discharge. Even
then, complete closure of the wind tunnel inlets and outlets is not feasible since air
must be drawn from and exhausted into the atmosphere through the wind tunnel
fans to create airflow. The only possible way to attenuate the noise emanating from
the inlet and outlet would be to add structures at the inlet and exhaust to further
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Table 5§

SUMMARY OF COSTS FOR NFAC ACOUSTIC MODIFICATIONS
Description Estimated Cost
Inlet Structure

Structural Steel $17,985,000
Foundations 1,010,000
New Baffles 15,103,000
Subtotal $34,098,000

Exhaust Structure
Structural Steel $13,464,000
Foundations 1,122,000
Tuming Vanes 3,500,000
Subtotal $18,086,000
Exterior Acoustic Treatment $23,106,000
TOTAL $75,290,000

attenuate noise with a likely performance degradation. The estimated cost for
enclosure and inlet and discharge redesign and construction is shown in Table 5. In
addition to the costs shown in the table, additional property would need to be
acquired. The cost of property acquisition is estimated at $1,000,000 per acre .’
Such mitigation is deemed not to be reasonable.

2. Of1-Site Alternatives

In addition to the on-site alternatives, a number of off-site alternatives were
evaluated. No other feasible testing locations or sites are available in the world, as
described below.

The 80- by 120-Foot Wind Tunnel is the largest wind tunnel in the world. It can be
used to test full-scale models and actual aircraft and propulsion systems up to 100
knots. Besides the 40- by 80-Foot Wind Tunnel, the only similarly sized facility is
Russia's T-101 Subsonic Wind Tunnel (14 meters by 24 meters or 45.9 feet by 78.7
feet). The T-101 tunnel is an oval, open test section tunnel capable of 126 knots

2 Mr. Dick Brown, NASA Ames Research Center. June 12, 1996.
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(65 meters per second). This tunnel is in a state of disrepair, and does not provide
required technologies or the utilities, and for many applications is too small for the
proposed NASA Ames Aerodynamics Testing Program.

The 40- by 80-Foot Wind Tunnel is the second largest wind tunnel in the world and
is a unique facility worldwide. Not only does it have the capability to test near or
full-scale models, aircraft, and propulsion systems up to 300 knots, it also has good
acoustical properties for noise measurements. The only serious contender is the
DNW wind tunnel in the Netherlands, which has been considered the best wind
tunnel for measurements of overall airframe noise, from relatively small models.
However, the DNW wind tunne) only has a usable test section of 4.6 by 6.1 meters
(15 by 20 feet) and it does not have the capability to test actual jet engines; which is
essential for VSTOL and other future high performance aircraft testing.

Thus, any testing requiring large- or full-scale validation cannot be done elsewhere.
The only alternative to full- or large-scale testing is the actual flight test of a
prototype aircraft. Prototype flight tests, which are very expensive and are
particularly dangerous when not supported by adequate research, do not provide the
details needed for design and analysis. Helicopter rotor testing and VSTOL
(powered-lift) testing are two areas where small-scale validation and computational
methods have proven inadequate. It is usually impossible to accurately scale the
dynamic characteristics and deflections of a full-scale rotor system. Likewise,
VSTOL configurations have complex flows that interact between the airframe and
propulsion system during hover and at low forward speed.

Other alternatives, such as suspending full-scale models from other aircraft or
mounting the models onto high speed track devices or moving railroad cars, would
not provide usable data. In addition, many of these alternatives have serious
operational constraints and are logistically infeasible.

Finally, it is currently considered financially infeasible to construct new wind
tunnels at another location for the proposed NASA Ames Aerodynamics Testing
Program. NASA Ames estimates the replacement cost of the 40- by 80-Foot and
the 80- by 120-Foot tunnels would be over $350 million; without considering
possible land and utility acquisition costs.
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I. Planned Public Notification Process

NASA will notify the surrounding community of proposed testing projects through
a public notification process. NASA Ames will provide extensive notification of
impending wind tunnel tests in conjunction with the Aerodynamics Testing
Program, beginning at least six months in advance of a test. NASA is working
closely with the Air Force to implement the mitigation measures required to protect
the family housing residents and other Onizuka Air Station Annex occupants.

Additionally, in July 1997, NASA Ames developed a proposal for NASA to take
over ownership of all family housing units at Moffett Federal Airfield following the
realignment of Onizuka Air Station. The proposal has since been approved by
NASA Headquarters, and is currently pending final approval from the Air Force
and the Local Reuse Authority (final approval is expected in September 1997). If
this change in ownership is approved, NASA will take ownership of the Moffett
family housing in September of 2000. This change in ownership could result in a
revision in the implementation approach for the mitigation measures outlined in this
EIS, which could result in a change in the Mitigation Plan. However, the
mitigation measures outlined in this EIS would continue to be required prior to the
implementation of testing under the Aerodynamics Testing Program.

Central elements of the public outreach and notification plan include: establishing
and staffing a phone number dedicated to current status of tests with message
capability to register comments,concerns or complaints; test status on a NASA
Ames World Wide Web dedicated "home page" with return comment/question
availability and links to/from the Mountain View and Sunnyvale web sites;
notifications, e.g. flyers, letters, etc., of imminent tests and schedules mailed to all
Moffett Federal Airfield Resident Agencies, the residents of the Moffett military
housing, the Santiago Villa Mobile Home Park, and neighboring businesses in the
North Bayshore area; special announcements in the Mountain View Voice
newspaper; news releases announcing upcoming tests with referral information
included; and notification to city management offices of Mountain View,
Sunnyvale, Los Altos and Palo Alto.

Additionally, NASA Ames staff will be available to brief interested groups prior to
the tests. It is anticipated that NASA will notify the surrounding community of
more specific test windows, rather than the blanket testing window of 7:00 am to
7:00 pm, using the example of Alternative 3.
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Chapter 4
AFFECTED ENVIRONMENT

The following chapter contains a description of the affected environment of
identified environmental issues related to the proposed NASA Ames Aerodynamics
Testing Program. Specific environmental consequences and impacts for these
environmental issue areas are described in Chapter 5.

The following subjects are addressed:

Land Use
Public Policy
Noise

Flora and Fauna
Recreation

Air Quality
Socioeconomics

ammoow»

The decision to focus on these subjects was made as a result of the scoping process,
which involved NASA representatives, regulatory agency representatives, local
governments, and interested members of the public.
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A. LAND USE

1. MofTett Field Land Use

NASA Ames Research Center at Moffett Field is primarily part of the
unincorporated land of the County of Santa Clara. Moffert Field encompasses
approximately 911 hectares (2,250 acres), of which approximately 174 hectares
(430.5 acres) is known as the NASA Ames Research Center.

Land uses and facilities at the NASA Ames Research Center include many
specialized and unique facilities for aerospace research in the categories of physical
science, space science, earth-system science, information systems, and life science,
all of which are included in the mission of the Center. NASA Ames Research
Center facilities include several wind tunnels and outdoor test facilities (covering the
speed range from hover to subsonic to hypersonic), motion-based flight simulators,
atmosphere-entry heat simulators, advanced digital-computation systems, free-flight
ballistic test facilities, and experimental aircraft for flight research. Also a wide
range of well-equipped ground based and airborne laboratories for the study of
solar and geophysical phenomena, life synthesis, life detection, and life
environmental factors exist at the Research Center. In addition, normal support
services, such as warehouses, shops, cafeterias, and office buildings, are present at
the Center.

The NASA Ames Research Center can be generally divided into three distinct land
use areas as follows:

® The southern area of the site, comprising approximately one-third of the total
site, is the oldest and most densely built-up area. This is the area principally
obtained from the United States War Department by the National Advisory
Committee for Aeronautics (NACA) in 1939.

® The central area of the site contains the newest facilities at the Research
Center.
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® The northernmost portion of the site is open space, with a few exceptions
including the Outdoor Aerodynamic Research Facility (OARF). This area
also includes wetlands which adjoin the Cargill Salt Company's salt ponds.'

Existing facilities at the NASA Ames Research Center are detailed in Table 6 and
Figure 4.

Several Federal agencies, known as Resident Agencies, reside and use Moffett Field
through agreement with NASA. At this time, these include the following:

® Navy Reserve
® California Air National Guard (CANG)
® Army
® Air Force
Under NASA's stewardship, Moffett Field is currently used for flight operations,

research and development, administrative support, and operational and personnel
support. In addition, much of the northern property is open space and wetlands.

2. Surrounding Land Uses

Properties adjacent to Moffett Field are generally within the city limits of the City
of Sunnyvale and the City of Mountain View, as described below. Additional
information on surrounding planned land uses can be found in Chapter 4B: Public
Policy.

a. Mountain View and Sunnyvale. Land uses surrounding NASA Ames
Research Center include commercial and industrial, residential, open space and
recreational lands, and agriculture, as described below and shown in Figure 5.

(1) Industrial/Commercial. Commercial and industrial business parks are
the predominant uses immediately surrounding the NASA Ames Research Center
and Moffett Field. As shown in Figure 6, the surrounding industrial business parks
include several computer and aircraft technology businesses located predominantly
to the west in the City of Mountain View. These include the following:

® Silicon Graphics (Shoreline Technology Park)
®  Acuson (Shoreline Business Park)

! Environmental Resources Document. National Aeronautics and Space Administration (NASA).
NASA Ames Research Center, Moffett Field, California. June 1992.
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Table 6
NASA AMES RESEARCH CENTER FACILITIES

Faclity ; :

‘Number | Facility Name Use Features

N-206 12-Foot Pressure Low-turbulence testing Power supplied by a single-

Wind Tunnel (variable density); under stage axial-flow fan driven by
renovation until mid-1994 a 15,000-hp electrical motor

N-218 14-Foot Transonic Aerodynamics research Closed-circuit tunnel with an

Wind Tunnel adjustable, flexible wall
nozzle and a test section with
four slotted walls

N-221 40- by 80-Foot Wind | Low-speed testing and Closed-throat, closed-circuit

Tunnel configuration validation tunnel with variable speed
and pitch

N-221B | 80- by 120-Foot Wind | Low-speed testing and Closed-throat, nonreturn

Tunnel configuration validation tunnel that shares six drive
motors and fans with the 40-
by 80-Foot Wind Tunnel

N-226 6- by 6-Foot Educational use Asymmetric sliding block

Supersonic Wind nozzle and perforated floor
Tunnel and ceiling for testing
N-227 Unitary Plan Wind Aerodynamics testing Contains 11-Foot Transonic
Tunnel and 9- by 7-Foot and 8- by 7-
Foot Supersonic Wind
tunnels

N-229 & | 3.5-Foot Hypersonic | Hypervelocity fluid dynamics | Four contoured,

N-229A | Wind Tunnel axisymmetric nozzles using
air-film cooling to control
nozzle wall temperature

N-233 & | Computation Facilities | NASA and Advanced Research | Houses a CRAY Y-MP8/832

N-233A Projects Agency (ARPA) supercomputer, an IBM 4381

programs requiring advanced | computer, numerous VAX
computer technology and systems, and a variety of
systems workstations

N-234 & | Thermal Protection High-enthalpy materials Contains large supersonic and

N-238 Laboratory Arc-Jets | research hypersonic arc-jet facilities

N-239A | Research Laboratory | Human-machine biomedical, Contains human

and extraterrestrial research, environmental test facility
ecosystem science, closed and environmental chamber
ecological life-support systems
(CELSS).
N-240 & | Airborne Missions Support for Airborne Science | Offices, laboratories, a high-
N-240A | Life Science Flight and Applications Program. bay test room, machine shop,
Lab Research in life-sciences computer facilities, and
payloads telecommunications
equipment
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Number | Facility Name Use Features
N-243 Flight and Guidance | Flight safety, aeronautical Contains moving-base flight-
Simulation Laboratory | handling qualities, and flight | simulation devices
dynamics
N-244 Space Projects Facility | Space projects, mission Office, laboratories, a clean-
operations room facility and an
environmental test facility
N-245 Space Science Research in planetary Offices, an auditorium, two
Laboratory atmospheres, planetary conference rooms, a high
evolution, astrophysics, bay, a computer center, and
infrared astronomy, earth 40 laboratory rooms; also
science, and planetary geology | contains laser equipment,
spectrometers, and an
electron microscope
N-211 & | Aircraft Support Proof of concept and flight Contains a hangar, offices
N-248 Facilities systems studies; medium- and | and shops
high-altitude airborne science
programs
N-258 Numerical Timesharing computations Houses the CRAY Y-MP and
Aerodynamic CRAY-2 supercomputers,

Simulation Facility

two Amdahl 5880 mainframe
computers and five VAX 11-
780 minicomputers

N-260

Fluid Mechanics
Laboratory

Fluid-mechanics research

Houses offices, a computer
room, a conference room,
laboratories, a test bay, an
Allis-Chalmers compressor
unit, and a darkroom

N-261

Biomedical Research
Facility

Neurosciences research

Contains a darkroom,
electron microscopy
facilities, computer areas,
testing booths, and surgery
facilities

N-262

Human Performance
Research Laboratory

Research on advanced
aeronautical and space systems

Contains offices, work areas
and state-of-the-art
laboratories
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® Hughes LAN Systems (Shoreline Business Park)
® Loral (Shoreline Business Park)
® Shoreline Christmas Tree Farm

Additionally, there are miscellaneous light industrial and office uses immediately
south of the Santiago Villa Mobile Home Park, along L'Avenida Avenue.

Other industrial areas of Mountain View in the vicinity of Moffett Field include
general industrial uses immediately south of Highway 101, west of State Route 85.
Additionally, many industrial uses are located to the south of Highway 101, east of
Whisman Road.

The majority of lands in Sunnyvale that surround the NASA Ames Research Center
and Moffett Field are industrial in nature. These include all the land to the north of
State Route 237, and a significant portion of the lands to the south of Highway 101
west of Mathilda Avenue.

In the City of Sunnyvale, commercial uses are scattered east of Mathilda Avenue
and south of Evelyn Avenue. Generally, no commercial lands exist in close
proximity of NASA Ames Research Center in the City of Sunnyvale.

(2) Residential. In the City of Mountain View, residential uses in the
immediate vicinity of Moffett Field and NASA Ames Research Center are limited to
the Santiago Villa Mobile Home Park located to the west of Stevens Creek. The
Mobile Home Park encompasses 15 hectares (37 acres) and has approximately 358
mobile homes. There is additional motorhome and trailer storage between the
Mobile Home Park and Stevens Creek, however, this area is not used for residential
purposes.

The Mobile Home Park is relatively self contained, providing its own recreational
facilities and drainage system. Santiago Villa was originally approved as an interim
land use in 1967.2 However, the land use has become more permanent through the

? Jim Holley. City of Mountain View Community Development Department. Personal
communication. February 7 and 9, 1995.
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years. The North Bayshore Area Plan that was adopted for the area in 1977
designated the area as Mobile Home Park.’ Additionally, the 1992 Mountain View
General Plan designates the area as Mobile Home Park Residential.*

There are additional residential uses ranging from low to high density south of
Highway 101. The closest of these are approximately 762 meters (2,500 feet) from
the NFAC wind tunnel complex.

In the City of Sunnyvale, residential lands are generally not in the vicinity of NASA
Ames Research Center. The closest residential lands are east of Mathilda Avenue,
south of State Route 237. These residential land uses include mobile homes, low
density housing, and some medium and high density housing. Historically, these
land uses have been affected by Moffett Field flight operations since they are
directly below the flight paths for arrivals and departures. However, operations at
NASA Ames Research Center have not significantly affected these land uses since
the aerodynamics test facilities are located further west.

(3)  Open Space and Recreation. Open space and recreation land uses
surrounding the NASA Ames Research Center include the wetlands and tidal
marshes of the San Francisco Bay, the San Francisco Bay Trail, the Stevens Creek
Regional Trail, Shoreline at Mountain View, various neighborhood parks, and
several private recreation areas including facilities provided at the Shoreline
Technology Park.

Open space and recreation land uses surrounding the NASA Ames Research Center
in the City of Sunnyvale include the wetlands and tidal marshes of the San
Francisco Bay, the San Francisco Bay Trail, various neighborhood parks, and the
Sunnyvale Municipal Golf Course. These opportunities and resources are described
in more detail in Chapter 4D: Flora and Fauna and Chapter 4E: Recreation.

(4)  Agricultural Uses. The only land surrounding NASA Ames Research
Center that is currently in agricultural use is the Shoreline Christmas Tree Farm
located between Stevens Creek and the Shoreline Business Park. The use of this
land for agriculture purposes is planned for under the Mountain View General Plan,
and its commercial use is seasonal.

3 North Bayshore Area Plan. Mountain View, California. March 26, 1979.

* City of Mountain View 1992 General Plan. A Comprehensive Revision of the 1982 Mouniain
View General Plan. City of Mountain View, California. October 29, 1992.
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(5)  Existing Land Use Compatibility. In general, the land uses of
Mountain View surrounding Moffett Field are compatible with the existing
operations at NASA Ames Research Center and Moffett Field. The majority of
properties are industrial in nature. The exceptions include the Santiago Villa
Mobile Home Park located to the west of the site, and adjacent residential areas to
the south.

The land uses of Sunnyvale surrounding Moffett Field are compatible with the
existing operations at NASA Ames Research Center and Moffett Field. The
majority of properties are industrial in nature. The exceptions in the City of
Sunnyvale include the residential properties to the southeast of Moffett Field.

b. Onizuka Air Station Annex (Air Force Housing). Facilities at the Onizuka
Air Station Annex include Air Force housing facilities, the Onizuka Child
Development Center, the Youth and Teen Facility, and support services such as a
medical and dental clinic.

(1)  Air Force Housing. There are approximately 800 housing units
located in the Onizuka Air Station Annex. These units are divided among Officer's
housing, located along Highway 101 to the south of NASA Ames Research Center,
and multifamily housing units located along Stevens Creek to the west of NASA
Ames Research Center.

(2)  Onizuka Child Development Center. The Onizuka Child
Development Center is located approximately 183 meters (600 feet) southwest of
the 80- by 120-Foot Wind Tunnel inlet. The Onizuka Child Development Center
was established in this location by the Navy after the 1989 earthquake, which
damaged previous childcare facilities located at Moffett Field south of the
Shenandoah Plaza Historical District. Onizuka Air Force took the childcare
facilities over when the area was transferred to their stewardship in April 1993.

The Onizuka Child Development Center serves approximately 120 to 130 children
under the age of five. The center primarily serves active duty military personnel,
but also serves the children of military retirees and a few children of NASA
employees. Most of the NASA children are overflow from NASA's existing
childcare center at NASA Ames.
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Children arrive at the Onizuka Child Development Center beginning at 6:15 a.m.,
and have generally left the facility by 5:45 p.m. The children are generally indoors
between 11:00 a.m. and 2:00 p.m.?

(3)  Youth and Teen Facility. The Onizuka Youth and Teen Facility
serves children and youths ranging in age from five to 18. Additionally, the center
serves adults and families through Karate and Taekwon-Do classes, and outdoor
recreation and picnic facilities.

When school is in session, the facility is occupied from 6:15 a.m. until
approximately 9:00 a.m., when children leave for school. Children start returning
to the facility around 12:30 p.m., and may remain there until as late as 10:00 p.m.
During the summertime (mid-June through mid-September) hours of operation of
the facility are generally between 6:15 a.m. until as late as 10:00 p.m. Several
different programs are offered for different age groups and interests. The Youth
and Teen Facility organizes activities such as dodgeball, football, basketball, roller
hockey, arts and crafts, dance, movie excursions, and various fieldtrips.

Construction is currently taking place outside the Youth and Teen Facility to
improve the available facilities. It is expected that this construction will be
completed by June 1995.°

(4)  Existing Land Use Compatibility. The Onizuka Air Station Annex is
generally not compatible with existing operations at NASA Ames Research Center
and Moffett Field. These conditions are not unusual for military housing. Aircraft
operations, the testing of new aircraft, and the use of wind tunnels have historically
created noise levels that are less than desirable for residential uses and incompatible
with childcare uses.

S Sheila Ward. Onizuka Air Station Annex Child Development Center Director. Personal
communication. February 8, 1995.

¢ Val Liberty. Onizuka Youth and Teen Center. Personal communication, February 10, 1995.
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B. PUBLIC POLICY

Policy issues directly related to specific issue areas are also described in other
sections of this chapter, including noise and recreation.

1. Environmental Justice

Environmental justice is the principle that low income populations and minority
populations should not disproportionately bear the burden of environmental
hazards. On February 11, 1994, the President of the United States issued an
Executive Order on Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations.” The order is designed to focus Federal
attention on the environmental and human health conditions in minority
communities and low income communities with the goal of achieving environmental
justice.

NASA has developed an Environmental Justice Strategy® which implements the
Executive Order. NASA intends to integrate environmental justice into all of its
programs and activities. In doing so, NASA plans to implement the environmental
justice mandate promptly and effectively, while keeping the administrative burden at
the minimum level necessary.

NASA's Environmental Justice Strategy is to provide a broad framework of the
items that need to be accomplished to achieve environmental justice. Each NASA
Center (including NASA Ames Research Center) is developing its own
Environmental Justice Implementation Plan. NASA Ames is currently developing
their Environmental Justice Implementation Plan.

Each NASA center is to adapt its NEPA process to ensure that environmental
justice concerns are addressed in each Environmental Assessment and EIS, as
appropriate. The applicability of the Executive Order should be based on

7 Executive Order #12898. Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations. February 11, 1994. (S9FR 7629 of February 16, 1994.)

® National Aeronautics and Space Administration. Environmental Justice Strategy, March 14,
1995.
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socioeconomic information to the extent possible, by identifying minority
populations and/or low income populations that may be adversely affected by the

Center's activities.

a. Minority Populations. Persons living in the City of Mountain View who
identified themselves as white in the 1990 Census constituted the largest group (73
percent), followed in order by Asian (15 percent), other (7 percent), and black (5
percent). In general, the minority composition of Mountain View is less diverse
than Santa Clara County as a whole, where whites constituted the majority (69
percent), followed by Asian (17 percent), other (9 percent), and black (4 percent)."

More specifically, there are four distinct residential populations that surround the
NASA Ames Research Center, which are within two Census tracts that are
primarily within the city limits of the City of Mountain View, and two Census tracts
which are primarily Federal property within Santa Clara County:

®  Housing South of 101 (Census Tracts 5092.01 and 5091.04). Civilian
housing south of Highway 101 includes both single family and multifamily
housing in the City of Mountain View. Though there are many housing
areas south of the highway, Census Tracts 5092.01 and 5091.04 are the two
tracts that are the closest to the NASA Ames Research Center and the NFAC
wind tunnel complex. Census Tract 5092.01 is between Stevens Creek and
Shoreline Boulevard and contains industrial uses directly adjacent to
Highway 101, predominately residential uses south of the industry and north
of the Central Expressway, and a mix of residential and commercial uses,
including the downtown, south of Central Expressway. Census Tract
5091.04 is located to the east of Stevens Creek and State Route 85. The
western half of the Census tract between Stevens Creek and Whisman Road
includes predominately residential land uses. To the east of Whisman Road,
the Census tract is almost entirely industrial.

® Santiago Villa Mobile Home Park (Census Tract 5046.01). Santiago Villa
Mobile Home Park is located to the east of Shoreline Boulevard, off of
Spacepark Way in the City of Mountain View. The mobile home park and
the Onizuka Air Station Annex Housing comprise all of the housing in
Census Tract 5046.01.

% Statistical Profiles of Santa Clara County: Based on the 1990 Census. Santa Clara County
Advance Planning Office. October 1992.
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Onizuka Air Station Annex Housing (Census Tract 5046.01). Onizuka Air
Station Annex Housing is multifamily military housing located between
Stevens Creek and the NASA Ames Research Center on Federal property in
Santa Clara County.

Senior Officers and Resident Agency Housing (Census Tract 5047). The
Senior Officers and Resident Agency (RA) Housing is located to the south of
NASA Ames Research Center on Federal property in Santa Clara County.
Though entry to the RA's Housing is through the Moffett Field Gate, the
property is owned and operated by Onizuka Air Station. This housing is a
mix of single family and multi-family housing and is the only housing in
Census

Tract 5047.

Collectively, persons living in these tracts who identified themselves as white and
not hispanic in the 1990 Census constituted 63 percent of the population in these
areas and hispanic persons constituted 7 percent of the population.'® Additionally, 8
percent identified themselves as black; 1 percent identified themselves as American
Indian, Eskimo, or Aleut; 16 percent identified themselves as Asian or Pacific
Islander; and 6 percent identified themselves as "other”. Specific detail for each
Census tract is provided below. Based on these figures, the combined minority
population for the four Census tracts is 37 percent."

Census Tract 5046.01. 68 percent of persons living in Census Tract
5046.01 identified themselves as white and not hispanic: 5 percent identified
themselves as hispanic; 13 percent identified themselves as black; 1 percent
identified themselves as American Indian, Eskimo, or Aleut; 10 percent
identified themselves as Asian or Pacific Islander; and 3 percent identified
themselves as "other”. The combined minority population for Census Tract
5046.01 is approximately 33 percent.

Census Tract 5047. 80 percent of persons living in Census Tract 5047
identified themselves as white and not hispanic; 3 percent identified

' The U.S. Census records hispanic status of the population and race separately. Persons of

hispanic origin can classify themselves in any of the racial categories. For the purpose of this report,
only the hispanic status of white persons is identified. However, persons of hispanic origin are
within the percentages shown for other racial categories.

1" As defined by the department of Housing and Urban Development (HUD), a minority

community is one which has minority households, including hispanic white households, of 40 percent
or more. However, the U.S. Census does not specifically define the number of minority households
within each individual Census tract. For this reason, data for individual persons is presented for this
analysis. It can be assumed that the percentages cited for individuals in this section are generally
consistent with percentages of minority households.
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themselves as hispanic; 9 percent identified themselves as black; 5 percent
identified themselves as Asian or Pacific Islander; and 3 percent identified
themselves as "other”. The combined minority population for Census Tract
5047 is approximately 20 percent.

® Census Tract 5091.04. 57 percent of persons living in Census Tract
5091.04 identified themselves as white and not hispanic; 8 percent identified
themselves as hispanic; 9 percent identified themselves as black; 1 percent
identified themselves as Indian, Eskimo, or Aleut; 17 percent identified
themselves as Asian or Pacific Islander; and 8 percent identified themselves
as "other". The combined minority population for Census Tract 5091.04 is
approximately 43 percent.

®  Census Tract 5092.01. 66 percent of persons living in Census Tract
5092.01 identified themselves as white and not hispanic; 5 percent identified
themselves as hispanic; 4 percent identified themselves as black; 20 percent
identified themselves as Asian or Pacific Islander; and S percent identified
themselves as "other”. The combined minority population for Census Tract
5092.01 is approximately
37 percent.

As defined by the Department of Housing and Urban Development (HUD), a
minority community is one which is more than 40 percent minority populations.
Corresponding to this definition, Census Tract 5091.04 would be considered a
minority community. Generally, the remaining figures for the Census tracts
surrounding NASA Ames Research Center correspond with those for Mountain
View and Santa Clara County, and indicate that minority populations are not
concentrated around NASA Ames Research Center in the other three Census tracts.
More detailed data is presented in Appendix D."

b. Low Income Populations. Santa Clara County has attracted fast-growing
high-technology industries since the 1950s, and it continues to do so. In 1990,
Santa Clara County ranked fourth in the State in terms of population and jobs."

The 1990 Census confirms the image of Santa Clara County as a relatively affluent
county, with 11 percent of households having annual incomes over $100,000. The
Census also shows, however, that 21 percent of households had an annual income

12 1990 Census Data. Association of Bay Area Governments (ABAG) Regional Data Center.
Santa Clara County, California. August 1992.

13 Projections 1994: Forecasts for the San Francisco Bay Area to the Year 2010. Association of
Bay Area Governments. 1993.
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under $25,000. Additionally, 5 percent of Santa Clara County families and 7.5
percent of the individuals were below the poverty level in 1989.

In Mountain View, incomes are not quite as high as the County, but are generally
consistent with countywide incomes. In the City, 8 percent of households had
annual incomes over $100,000, and 23 percent of households had an annual income
under $25,000, which is considered very low income.'* Additionally, 3.8 percent
of the families and 6.2 percent of the individuals in the City of Mountain View were
below the poverty level in 1989.

Collectively, incomes of households living in the four Census tracts nearest NASA
Ames are consistent with those in Mountain View and Santa Clara County. In these
four Census tracts, 6 percent of households had annual incomes over $100,000 and
49 percent have incomes between $40,000 and $99,999. Additionally,
approximately 24 percent of the households in the four Census tracts are considered
low income ($25,000 to $39,999) and approximately 21 percent are considered very
low income households (less than $25,000). More specific detail for each Census
tract is provided below:

Census Tract 5046.01. Approximately 27 percent of the households in
Census Tract 5046.01 are considered low income and 38 percent are
considered very low income. Therefore, 65 percent of the households in
Census Tract 5046.01 are low income or below, when compared to the City
of Mountain View.

Census Tract 5047. Approximately 24 percent of the households in Census
Tract 5047 are considered low income and 11 percent are considered very
low income. Therefore, 34 percent of the households in Census Tract 5047
are low income or below, when compared to the City of Mountain View.

Census Tract 5091.04. Approximately 25 percent of the households in
Census Tract 5091.04 are considered low income and 19 percent are
considered very low income. Therefore, 43 percent of the households in
Census Tract 5091.04 are low income or below, when compared to the City
of Mountain View.

' As defined by the Department of Housing and Urban Development (HUD), low income

households are those households with incomes that are 51 to 80 percent of the mean household
income, and very low income households are those households with incomes under 50 percent of the
mean household income. The overall mean household income for the City of Mountain View is
$49,904. Based on this mean income, it is assumed that the incomes for low income households are
between $25,000 to $39,999, and that the incomes for very low income households are below
$25,000.
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® Census Tract 5092.01. Approximately 21 percent of the households in
Census Tract 5092.01 are considered low income and 20 percent are
considered very low income. Therefore, 41 percent of the households in
Census Tract 5092.01 are low income or below, when compared to the City
of Mountain View.

The Santiago Villa Mobile Home Park and Onizuka Air Station Annex housing,
which are the housing areas that will be most affected by the proposed action,
comprise almost all of the housing in Census Tract 5046.01. Though both the area
as a whole (as represented by the four Census tracts) and the Santiago
Villa/Onizuka area do not have significant concentrations of persons below the
poverty level when compared to Mountain View and Santa Clara County, there is
an indication that a larger percentage of low and very low income populations live
in the Santiago Villa and Onizuka areas. More detailed data are presented in
Appendix D."

2. Local Governmental Policy

NASA Ames Research Center and Moffett Field lie primarily within the
unincorporated lands of the County of Santa Clara. Adjacent properties are within
the city limits of the City of Sunnyvale and the City of Mountain View, which
control zoning and land use of those properties.

Although Moffett Field is constitutionally exempt from the application of local land
use plans and policies, NASA intends to cooperate with the cities of Sunnyvale and
Mountain View on matters of mutual concern. In addition, NASA will attempt,
whenever possible, to meet local planning guidelines and standards. Consistency
with the cities' plans and policies to the extent practical, even if not required by
law, will facilitate cooperation with the municipalities. NASA considers these local
planning policies and guidelines as advisory resources.

This section examines general local policies related to NASA Ames and
surrounding land uses. More detailed policies regarding noise also exist in local
government policies, and they are outlined in Chapter 4C: Noise.

a. City of Mountain View. The primary policy document in the City of
Mountain View is the City of Mountain View 1992 General Plan. The General
Plan is the City's framework for future decisions, especially for community

15 1990 Census Data. Association of Bay Area Governments (ABAG) Regional Data Center.
Santa Clara County, California. August 1992.
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development and environmental protection. The Mountain View General Plan
includes Goals, Policies, and Actions, which provide a set of statements to guide
future policies of the community.

Of primary importance is the Land Use Map, which is part of the General Plan.
The Land Use Map designates the general distribution, location, and intensity of
land use in Mountain View.

Mountain View is almost fully developed, so the Land Use Map reflects the City's
existing zoning and land uses. Generally, there have been no major shifts in
Mountain View's land use pattern in the recent past.

Particular policies on noise and noise impacts are also discussed in the Mountain
View General Plan, as follows:

Environmental Management Goal O.
Reduce noise levels at the source.

Policy 41.  Restrict noise levels coming from stationary sources.
Action 41.a. Maintain noise thresholds for each land use category.

Action 41.b. Use CEQA and the development review processes to restrict
new development from exceeding its noise threshold.

Action 41.c. Enforce the City's Stationary Equipment Noise Ordinance.

Action 41.d. Encourage NASA/Ames Research Center to reduce and control
noise produced by its wind tunnels.

Additionally, issues of land use compatibility have been an issue with the Santiago
Villa Mobile Home Park, which is located to the west of NASA Ames Research
Center, directly across from Stevens Creek. Mobile home parks provide affordable
housing in a safe and secure environment with low yard and house maintenance.
As a result, mobile home parks attract many retired residents. Mountain View has
demonstrated through General Plan policies and land use decisions that it supports
the existing land use of Santiago Villa Mobile Home Park, despite land use
compatibility issues.

Although the General Plan addresses the compatibility of residential land uses with
General Industrial districts within the City of Mountain View (Community
Development Goal L, Policy 34), the General Plan does not address residential
compatibility issues with land uses outside the City of Mountain View. No
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development policies specifically address compatibility concerns for Santiago Villa
Mobile Home Park and NASA Ames Research Center. For further discussion of
this issue, please refer to Chapter 4A: Land Use.

b. City of Sunnyvale. Development within the City of Sunnyvale is also guided
by a General Plan. Sunnyvale's General Plan is composed of separate and
independent documents called elements and sub-elements. Included in the General
Plan is a Land Use Map which designates land uses throughout the City, similar to
Mountain View.

Sunnyvale is almost fully developed, so the Land Use Map reflects the City's
existing zoning and land uses. Generally, there have been no major shifts in
Sunnyvale's land use pattern in the recent past.

General Plan Goals, Policies, and Action Statements that are specifically relevant to
NASA Ames Research Center and the NASA Ames Aerodynamics Testing Program
include the following:

Goal 2.1A. Maintain a pattern of land use which provides for a variety and
balance of land uses and which respects the capabilities and
limitations of natural and man-made features.

Policy 2.1A.7. Acknowledge the presence of Moffett NAS' as a ]and use

within the urban service area of the City.

Action 2.1A.7a.  The City should consider annexing Moffett NAS into the
City. In doing so, a separate zoning district may be
considered for the area. This may provide greater
control over the site if civilian use is pursued.

Goal 3.6A. Strive to maintain or achieve a compatible noise environment for
all land uses in the community.

Policy 3.6A.1. Consider noise standards in the evaluation of land use issues
and proposals.

16 The Naval Air Station (NAS) at Moffett Field no longer exists. The Moffett Field property was
transferred to NASA on July 1, 1994, and is now known as Moffett Federal Airfield. However,
several of the government agencies that used NAS Moffett Field are still operating under NASA's
stewardship.
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Action 3.6A.1c.  Comply with Federal guidelines for the compatibility of
land uses in the NAS Moffett Field AICUZ" study area,
except where the City determines that there are
prevailing circumstances of a unique or special nature.

At this time, Action Statement 2.1A.7a is not actively being pursued. Additionally,
existing land uses in Sunnyvale generally comply with Goal 3.6A and the
corresponding policy and action statements, with the exception of approximately 15
percent of land uses under the Moffett Field approach and departure paths. The
Sunnyvale General Plan states that aircraft on approach to Moffett Field are the
second largest source of noise in Sunnyvale.'®

c. Santa Clara County. NASA Ames Research Center and Moffett Field are
primarily part of the unincorporated land of the County of Santa Clara. As Federal
property, NASA Ames and Moffett are constitutionally exempt from the application
of local land use plans and policies. However, NASA attempts, whenever possible,
to meet local planning guidelines and standards. The primary policy document in
the County of Santa Clara is the General Plan. However, since Moffett Field is a
Federal property surrounded by incorporated lands, known as an "unincorporated
pocket”, specific guidance is not clearly provided in the Santa Clara County General
Plan. In the past, NASA has used the Santa Clara County General Plan as guidance
for issues related to noise and biological resources.

d. San Francisco Bay. See page 7 of this document for a discussion of the
NASA Ames Aerodynamics Testing Program and its conformance with coastal and
Bay related policies.

17 AICUZ is the acronym for Air Installation Compatible Use Zones. These zones are safety
zones that have been established by the Department of Defense for Federal airfields. Because Moffett
Field is no longer under DOD control, these safety zones do not apply and are not further discussed
in this document.

18 Sunnyvale General Plan Executive Summary. Community Development Department.
Sunnyvale, California. May 1994.
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C. NOISE

There are a variety of approaches that can be implemented to assess the noise
impacts of a proposed action, depending on the expected type, duration, and level
of the noise. Due to high noise levels that would be generated by the proposed
NASA Ames Aerodynamics Testing Program for limited amounts of time it was
deemed most appropriate to assess two distinct types of noise impacts in this EIS, as
follows:

® Noise Level (Noise Hazards). The proposed NASA Ames Aerodynamics
Testing Program would generate noise at high levels. This type of noise can
be compared to existing wind tunnel operations, or aircraft operations that
include hovering or engine run-ups while the aircraft is relatively stationary.
Noise levels are used in this EIS to measure hazards to health and hearing
that can result from exposure to high noise levels near the source. Noise
standards for the workplace, including the Department of Labor
Occupational Safety and Health Administration (OSHA) Noise Exposure
Standards and the NASA Hearing Conservation Program, typically outline
maximum noise levels for specific durations. Exceeding these levels or
durations could cause temporary or permanent hearing damage. Typical
noise levels of common events and activities are presented in Figure 7.
Noise level impacts are addressed in the first part of this chapter.

® Noise Exposure. Noise exposure is also considered in this EIS. Noise
exposure is a way of averaging the dose of noise over a period of time.
Noise exposure measurements correlate more closely with human response to
noise annoyance than do noise level measurements because they consider
both the noise level and the duration of noise events. For this reason, nearly
all noise criteria used for land use compatibility are based on noise exposure
rather than noise level. Noise exposure contours show lines of equal noise
exposure. Contour values become smaller with distance from the noise
source to reflect the reduction of the noise as it travels across the earth's
surface. Noise exposure contours will typically be numerically smaller than
noise level contours for an individual noise event, since measurements of
noise exposure take account of both periods of relative quiet and noise
events. Examples of noise exposure descriptors are CNEL and DNL
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(quantity symbol L,)."” Noise exposure impacts are addressed in the second
part of this chapter.

All noise levels and noise exposure levels throughout this document are A-weighted
in accordance with appropriate standards and criteria. All such values are in units
of decibels, whose unit symbol is "dB" in conformance with American National
Standard ANSI/ASME Y10.11-1984. The unit symbol “"dBA" is not the standard
symbol used under ANSI Y10.11. All numerical noise values in this document
symbolized "dB," are numerically identical to those using "dBA," often found in
other references.

The key technical terms that will be used in the following chapter are defined in
Table 7. For a more complete listing of definitions, please refer to Appendix A:
Glossary.

1. Background Information

This section gives background information on the key topics related to noise and the
proposed NASA Ames Aerodynamics Testing Program, including a discussion of
the basic properties of sound, the health effects of noise, a general overview of
noise and human response, specific considerations for children, noise and weather
effects, and the effects of airborne noise-induced vibration.

a. Sound Propagation and Attenuation. Several factors account for sound
attenuation, or sound reduction, as is travels from a source, as described below.

®  Hemispherical Spreading. Sound is always attenuated by hemispherical
spreading, which generally is the reduction of the sound pressure level, or
noise level, as the sound travels over a surface, usually the earth. This is the
same phenomenon as the intensity of light diminishing with distance from the
light source. Hemispherical spreading over a terrain is a lessening of the
sound by 6 dB per doubling of the distance from the source. All frequencies
of a sound attenuate uniformly over a surface by hemispherical spreading.
The results of hemispherical spreading are affected by the directivity
characteristics of the sound source. Complex sound sources emit more
sound energy in one direction than another. These effects are much more
pronounced close to the source than they are further away. As the distance
from any noise source becomes larger, sound energy emanating from the

1 Refer to Table 7, page 65, for definitions of these terms.
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Table 7
DEFINITIONS OF ACOUSTICAL TERMS
Term : Definitions
Noise Annoying, harmful, or unwanted sound.
decibel (dB) A unit for expressing the sound pressure level (loudness), or amplitude, of

sound. Sound levels are usually measured and expressed in decibels (dB)
with 0 dB corresponding roughly to the threshold of hearing. A decibel is
equal to 20 times the logarithm to the base 10 of the ratio of the pressure of
the sound measured to the reference pressure, which is 20 micropascals (20
micronewtons per square meter).

A-weighted sound
level

The sound level measured on an instrument containing an "A" Filter, which
electronically simulates the frequency response of the human ear under an
average level of sound. Decibels measured using the A-weighted sound
level can be denoted as "dBA". All noise levels and noise exposure levels
throughout this document are A-weighted in accordance with appropriate
standards and criteria. All such values are in units of decibels, whose unit
symbol is "dB" in conformance with American National Standard
ANSI/ASME Y10.11-1984. The unit symbol "dBA" is not the standard
used under ANSI Y10.11. All numerical noise values in this document
symbolized "dB," are numerically identical to those using "dBA." often
found in other references.

noise level The instantaneous measure of the magnitude of a sound at any given time,
measured in decibels (dB). Noise levels can be used to measure hazards to
health and hearing that can result from exposures to even very brief but high
noise levels.

noise dose A measure of average noise exposure over a stated time period which takes

into account both the level of a sound and the duration of exposure.

Community Noise

The CNEL represents the A-weighted average noise level, or noise dose,

Equivalent Levet over a 24-hour period, with penalties applied to noise events during the

(CNEL) nighttime and evening. This noise dose descriptor is obtained after addition
of 5 decibels in the evening from 7:00 p.m. to 10:00 p.m. and after addition
of 10 decibels to sound levels in the night between 10:00 p.m. and 7:00
a.m.

Day-Night The A-weighted average noise level, or noise dose, during a 24-hour day,

Average Sound obtained after addition of 10 decibels to levels measured in the night

Level between 10:00 p.m. and 7:00 a.m. In most cases, the Day/Night Noise

(DNL or L) Level is comparable to CNEL, and the descriptors can generally be used

interchangeably.

ambient noise
jevel

The composite of noise from all sources near and far. The normal or
existing level of environmental noise at a given location.

intrusive noise

That noise which intrudes over and above the existing ambient noise at a
given location. The relative intrusiveness of a sound depends upon its
amplitude, duration, frequency, and time of occurrence and tonal or
informational content as well as the prevailing ambient noise fevel.
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source becomes more equal in any given direction. Therefore, noise
contours drawn to illustrate the sound energy become more circular as they
get further away from the sound source.

®  Air Absorption. Air absorption, unlike hemispherical spreading, attenuates
sound at a particular frequency uniformly with distance. Air absorption
dramatically affects high frequency sound while providing little or no
attenuation of low frequencies. An example of this phenomena is when
aircraft jet engines appear to shrill when up close, but produce only a low
roar at distant locations. Though sound is attenuated through air absorption
at all times, the degree of attenuation varies with the weather. Attenuation
from air absorption can range from around 13 to 17 dB per kilometer.

b. Weather, Climate, and Sound Propagation. People often believe that sound
attenuation can change depending on the weather. Though weather changes can
affect the degree of sound propagation and attenuation, these effects are typically
minimal and average weather conditions are used to compute noise contours.
Hemispherical spreading is not affected by weather. However, several other types
of sound attenuation can be affected by differing weather conditions, as described
below.

€)) Air Absorption. Variations in temperature and humidity can cause
minor changes in air absorption. Table 8 shows the effect of sound attenuation for
the typical conditions for each of the four seasons of the year in Mountain View for
the frequency spectrum anticipated for projects that would be administered under
the proposed NASA Ames Aerodynamics Testing Program, which are generally
low. As shown in the table, attenuation from air absorption would generally range
from 13 to 17 dB per kilometer. Sound attenuation values for air absorption
shown in Table 8 are independent of values predicted for hemispherical spreading,
but are strongly dependent on frequency. The contours presented in this document
use an air absorption value of approximately 14.6 dB per kilometer, corresponding
to a standard fall day.

(2)  Sound Refraction. The second type of sound phenomena which
weather can affect is sound refraction. Sound refraction is a bending of sound
which can either increase or decrease the sound attenuation at a given location.
Typically, sound refraction is the bending of sound around some type of barrier. A
common example of a barrier which causes sound refraction is a freeway sound
wall. Sound walls have the effect of substantially reducing noise to areas
immediately protected by the noise barrier, while possibly reflecting the noise to
new locations in the immediate vicinity of the barrier. In general, sound walls or
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gradients are unpredictable and they do not lend themselves to evaluating
predictable long-term effects. * %!

®  Sound Refraction by Wind. Steady, low velocity wind has a negligible effect
on sound propagation. However, high velocity wind or changes in wind
conditions with altitude (wind speed gradients) can produce refractive effects
similar to those for temperature gradients. Sound propagation in the
direction an item would be carried by the wind (downwind) results in sound
waves refracting toward the earth. Like a temperature inversion, this has
little or no effect at short distances. It does, however, reduce the refractive
effects of surface barriers over long distances. Sound propagation upwind
refracts the sound up and away from the earth. As with a negative
temperature gradient, this may result in additional attenuation of up to 25 dB
at distances less than three kilometers.

Both upwind and downwind effects are only measurable for steady long-term
average wind velocities in excess of 10 knots. 22 Climatic data indicates
that average wind velocity typically exceeds 10 knots for a few hours in the
afternoon of the summer months in the project area. These north-by-
northeast winds may result in some upwind or downwind refraction during
these times.* #

® | N. Miller. Noise Control for Buildings and Manufacturing Plants. Bolt, Beranek, and
Newman. Cambridge, MA. 1981.

2 R.T. Harrison, R.N. Clark, and G.H. Stankey. Predicting Impacts of Noise on Recreationists.
Project Report, Forest Service. U.S. Department of Agriculture. April 1980.

2 [ N. Keast. Procedure for Predicting Noise Environments Around Industrial Sites. Bolt.
Beranek, and Newman Report No. 2897. Prepared for the Long Island Lighting Company.
September 1974.

21 L. Beranek. Noise and Vibration Control. McGraw-Hill. New York, New York. 1971.

24 NASA Ames Research Center. Naval Air Station Moffett Field Existing Conditions Report,
Phase 2. NASA Ames Research Center Facilities Planning Office. May 22. 1992.

25 Western Regional Climate Center. Hourly Wind Data. Reno, Nevada. Information extracted
from copies of the historical National Climate Data Center (NCDC) Surface Airways Hourly Tapes.
March 3, 1995.
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Additionally, gusty winds can scatter sound over large distances; however,
this effect is only transitory and cannot be reliably predicted.”® Wind can
also generates its own noise, such as the rustling of trees, which raises the
background noise and may diminish the intrusive effects of a distant noise
source.

c. Airborne Noise-Induced Vibration. One aspect of community response to
noise involves high levels of low-frequency airborne sound that can induce building
vibration. This phenomenon sometimes occurs in conjunction with ground
vibration, as in the case of nearby train passbys, or can occur without perceptible
ground vibration, as is typical with wind tunnel or aircraft noise. In this report,
only airborne noise-induced vibration will be discussed since ground vibration is not
expected to occur.”

House structures have many components that can readily be excited by noise and
respond as complex vibrating systems.” Airborne vibration, or "rattling”, is
usually heard when noise emanates from the following items, which are listed, in
decreasing likelihood of vibration:

® Windows

Lightweight, lay-in ceiling tiles

Walls

Floors

Dishes, ornaments and lamps due to the vibration of either the walls or the
floors

Additionally, noise-induced vibration can sometimes be felt through windows, walls
or floors by the touch of finger tips, and in extreme cases, damage to the item, such
as plaster and tile, could occur from vibration. These phenomena are generally
observable with very high sound pressure levels at frequencies below 300 Hz.

d. Health Effects of Noise.

(1)  Hearing Loss. Hearing loss is the primary health risk associated with
high noise levels. People who are exposed to an excessive amount of noise develop

% 1, N. Miller. Noise Control for Buildings and Manufacturing Plants. Bolt, Beranek, and
Newman. Cambridge, MA. 1981.

77 Nelson, P.N. Transportation Noise Reference Book. Butierworths. London 1987.

% Hubbard, H.H. Noise-Induced House Vibrations and Human Perception, Noise Control
Engineering Journal, 19, 49-55. 1982.
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permanent hearing loss. In most persons, the beginning of noise-induced hearing
loss is hard to define, but it follows repeated exposure to industrial or recreational
noise, such as loud music. Damage to the inner ear generally does not create pain
or any other obvious sensory response or alarm. Loss of hearing can result from
exposure to impulse or impact noise as well as from exposure to steady-state
(continuous) noise. The hearing loss caused by excessive exposure to noise is a
permanent impairment, and no surgical procedure or medical device can restore the
hearing to normal. Thus, prevention is the only way to avoid noise-induced hearing
loss.?

The ear is injured by noise in two very different ways, depending upon the level of
exposure. First, instantaneous peak sound pressure levels in excess of 140 dB can
stretch the delicate inner ear tissues beyond their elastic limits, and rip or tear them
apart. This type of damage is called acoustic trauma. Second, exposures to noise
between 85 and 140 dB damage the ear metabolically, rather than mechanically. In
this case, the potential for damage and hearing loss depends on the levels and the
duration of exposure. This type of injury is called noise-induced hearing loss
(NIHL) and, in contrast to acoustic trauma, is cumulative and grows over years of
exposure.

Hearing damage has been studied extensively in the United States, resulting in the
noise exposure standards of the Department of Labor's Occupational Safety and
Health Administration (OSHA). Additionally, the NASA Health Standard on
Hearing Conservation (NHS/IH-1845.4) establishes minimum requirements for
hearing protection. Both of these regulatory mechanisms are discussed in more
detail in Section B.1 of this chapter.

(2) Non-Auditory Health Effects. Short-term exposure studies have
demonstrated that noise is capable of eliciting a variety of acute physiological and
biochemical responses in humans. These responses appear to represent a
generalized biologic stress reaction involving sympathetic activation of the
autonomic nervous system. These include symptoms such as an increase in blood
pressure, other forms of physical stress, and an overall increase in psychological
stress.

Physical stress reactions can be observed when people are exposed to noise levels of
85 dB or more. Dilated pupils, elevated blood pressure, and an increase of stomach
acid leading to a nauseous feeling are typical reactions when the noise environment

 American Family Physician. Adverse Effects of Noise on Hearing. Volume 47. Pages 1219-
1226. Robert S. Bahadori and Barbara A. Bohne. 1992.
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is increased above those levels normally found in a community noise environment.
There is disagreement among experts as to whether these reactions pose a threat to
health, with long-term exposure.

Psychological stress varies from individual to individual. This type of stress can be
caused by sleep disturbance, inability to carry on a conversation, or other annoying
factors of noise. The community standards described in Section B.2 of this chapter
have been designed for sleep protection. When a noise environment exceeds these
standards sleep disturbance, and thus psychological stress, may occur. Noise above
65 dB makes it difficult to have a normal conversation without raising one's voice,
and could cause psychological stress in certain individuals.

e. Noise and Human Response. It is widely recognized that human response to
noise is subjective and varies considerably among individuals. Unfortunately, there
is no completely satisfactory way to measure the subjective effects of noise, or of
the corresponding reactions of annoyance and dissatisfaction. This is primarily
because of the wide variation in individuals' thresholds of annoyance, habituation to
noise, and differing individual past experiences with noise. An important factor in
assessing a person's subjective reaction to noise is comparing existing noise to
proposed noise. Generally, the more a new noise exceeds existing noise, the less
acceptable it is to the community. Therefore, a new noise source would be judged
more annoying in a quiet area than it would in be in a noisier location. Knowledge
of the following relationships is helpful in understanding how changes in noise and
noise exposure are perceived:

® Except under special conditions, a change in sound level of 1 dB cannot be
perceived.

®  Qutside of the laboratory, a 3 dB change is considered a just-noticeable
difference.

® A change in level of at least 5 dB is required before any noticeable change in
community response would be expected.

® A 10 dB change is subjectively heard as an approximate doubling in loudness
and often causes an adverse community response.

Noise and land use compatibility guidelines generally correlate with widely accepted
annoyance levels of a community. These regulations are discussed in more detail in

Section B.2 of this chapter.
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f. Noise and Children. Existing land uses in the vicinity of the 40- by 80-Foot
Wind Tunnel and the 80- by 120-Foot Wind Tunnel include the Onizuka Air Force
Child Development Center and the Air Force Youth and Teen Center, both of
which are owned and operated by the Onizuka Air Station. Since these facilities
serve children, a data and literature search was completed on the effects of noise on
children for this EIS, which resulted in the following findings. Stwudies regarding
this issue are not nearly as numerous as those for adults. It is standard practice to
apply the same noise criteria to both children and adults, but the following
information is provided to give an additional understanding of potential effects on
children.

(1)  Hearing Loss. Controversy remains concerning whether children are
more or less susceptible than adults to permanent noise-induced hearing loss.
Significant relationships between typical environmental exposures and hearing levels
have not been demonstrated in children. There is no substantial difference in the
anatomy of a child's and adult's hearing mechanisms, except for a statistical loss of
hair cells within the cochlea, accounting for decreased hearing acuity in adults. It is
standard practice to apply the same criteria for acceptable noise limits and durations
to children as to adults. Given the dearth of research concerning noise-induced
hearing loss in children, no conclusions can be reached as to whether children are
subject to special noise concerns.

(2) Non-Auditory Health Effects. As discussed above, short-term
exposure studies have demonstrated that noise is capable of eliciting a variety of
acute physiological and biochemical responses in humans. Studies have shown that
children exposed to high noise have had significantly higher blood pressure than the
children exposed to low noise. Specifically, in a 1980 study conducted by Cohen
the systolic pressure in children was 7 mm Hg higher during the first two years of
school exposure to aircraft noise, decreasing to 2 mm Hg after four or more years
of exposure. Additionally, Cohen reported that the diastolic pressure was 4 mm Hg
higher in the first two years of exposure to aircraft noise, decreasing to 2 mm Hg
after four or more years of exposure.* The blood pressure of the noise exposed
children as a group, however, did not exceed normal blood pressure values for
children of similar ages. A major area of disagreement continues to be whether
these reactions pose a threat to health with long-term exposure.

3 Cohen, Sheldon; Evans Gary W.; Krantz, David S.. Stokols, Daniel. Physiological,
Motivational, and Cognitive Effects of Aircraft Noise on Children: Moving from the Laboratory to the
Field. American Psychologist, 35(3), 231-243. 1980.
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3) Speech Interference. It is well understood that children, by virtue of
their less precise speech, limited vocabulary and less developed familiarity with
language rules, are particularly susceptible to the speech interference effects of
noise.*> One study compared the ability to discriminate speech amid background
noise of five and six year-old children with young adults. In the quiet background
noise, the discrimination of the children was only two percent lower than for the
adults. In high background noise, the discrimination of children was 17 to 20
percent lower than that for the adults.®

(4)  Teacher and Caregiver Behavior. High noise levels adversely affect
teachers and caregivers by creating high levels of annoyance and by interfering with
speech communication. At moderately high noise levels teachers typically try to
raise their voices to be heard. At high noise levels, teachers are most likely to stop
teaching during noise intervals. Hence, speech interference and teaching disruption
may adversely affect their interactions with children.

(5) Impaired Cognitive Development. Chronic exposure to high levels of
noise during the periods in which children are acquiring speech, language, and
listening skills may be detrimental to reading development and other areas of
academic performance. Existing interior noise level standards for classrooms
recommend that the equivalent 24-hour exposure (Leq {24} value) should not
exceed 45 dB.” Continued exposure to higher levels of noise may render a child
less rather than more able to withstand auditory distraction. Several studies have
shown that as noise levels in schools and homes increased, reading scores of
children decreased and the percentage of children reading below grade level
increased. Students in noisy schools were also more likely to fail on a cognitive
task and more likely to give up before the time to complete the task elapsed. One
study showed that the cognitive development of infants was impaired by noisy
environments, perhaps because the development of their selective attention skills
was inhibited.

3! Dejoy. David M. Environmental Noise and Children: Review of Recent Findings.
The Journal of Auditory Research, 23, 181-194. 1983.

32 1 arson, George; Petersen, Brenda. Does Noise Limit the Learning of Young Listeners?
Elementary School Journal, 78(4), 264-165. 1978.

3 Information on Levels of Environmental Noise Requisite to Protect Public Health and
Welfare with an Adequate Margin of Safety. EPA 550/9-74-004. March 1974,
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(6)  General Conclusions. No specific conclusion regarding the issue of
noise and children can accurately be drawn. Studies regarding noise and children
are not as numerous as those for adults. Noise criteria that have been developed to
analyze land use compatibility have been used to evaluate the impacts of noise on
facilities with children, such as schools and day care centers. Application of these
criteria should prevent any noise impacts to children.

2. Regulatory Environment

a. Hearing Conservation Standards.* Given the concerns outlined in

Section A, the Department of Labor's Occupational Safety and Health
Administration (OSHA) has developed noise exposure standards for U.S. workers.
These noise exposure standards allow for noise levels of 90 dB for 8 hours per day
and decreasing exposure duration for higher noise levels up to a maximum of

115 dB for 15 minutes or less without hearing protection. These standards apply to
virtually all industries within the United States.

The NASA Health Standard on Hearing Conservation (NHS/IH-1845.4) establishes
minimum requirements for the NASA Agency-wide Hearing Conservation
Program. This standard is applicable to all NASA employees and NASA-
controlled, government-owned facilities. Permissible exposure limits outlined by
the NASA Hearing Conservation Program vary with the sound pressure level of the
noise, as detailed in Table 9. It is NASA policy to control noise generated by
NASA operations and to prevent occupational noise-related hearing loss. In
accordance with this policy, maximum permissible exposure limits have been
established to provide an environment free from hazardous noise.

The Hearing Conservation Program establishes a noise hazard area as any work
area with a noise level of 85 dBA or greater. Thus, NASA's program is

5 dB more stringent than that of OSHA. Earmuffs or earplugs are to be provided to
attenuate employee noise exposure to a level below 85 dBA. A combination of both
ear muffs and plugs are to be required where noise levels equal or exceed 110 dBA.

b. Land Use Compatibility Noise Exposure Criteria. The nuisance effects of
noise have traditionally been addressed in terms of noise annoyance. This
annoyance is known to be associated with the level of noise, the duration of the
noise, and increased sensitivity to evening and nighttime noise. Since 1972, when

“ Department of Labor Occupational Noise Exposure Standard. 29 C.F.R. Part 1910, subpart G.
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Table 9
PERMISSIBLE EXPOSURE LIMITS FOR NOISE
(NASA Hearing Conservation Program)

Duration (Hours) dBA*
16 80
8 85
4 90
2 95
1 100
0.5 105
0.25 110
0.125 or less 115

?  dBA is the abbreviation for the A-weighted sound level. The A-weighting filter deemphasizes the
very low and very high frequency components of the sound in a manner similar to the frequency
response of the human ear. All noise levels and noise exposure levels throughout this document
are A-weighted in accordance with appropriate standards and criteria. All such values are in
units of decibels, whose unit symbol is "dB" in conformance with American National Standard
ANSI/ASME Y10.11-1984. The unit symbol "dBA" is not the standard symbol used under
ANSI Y10.11. All numerical noise values in this document symbolized "dB," are numerically

identical to those using "dBA," often found in other references.

Congress enacted the Noise Control Act (NCA),¥ several documents have been
published that provide guidance on assessing the nuisance and annoyance effects of
noise, and related land use compatibility issues. The following is a summary of the
documents most applicable to assessing the noise created under the proposed NASA
Ames Aerodynamics Testing Program.

® Information on Levels of Environmental Noise Requisite to Protect Public
Health and Welfare with an Adequate Margin of Safety (1974). The NCA of
1972 required the Environmental Protection Agency (EPA) to publish
information on acceptable community noise levels. The result was EPA-
550/9-47-004, which is commonly referred to as the "Levels Document”.
This document establishes the DNL as the preferred community noise
descriptor, with DNL values being directly related to the percentages of the
community that would be annoyed by particular noise exposures.

®  Guidelines for Considering Noise in Land Use Planning and Control (1980).
In late 1979, the Federal Interagency Committee on Urban Noise (FICUN)
was formed to unify noise policy among various Federal agencies. In 1980

3 Noise Control Act (NCA), Public Law 92-574 (42 U.S.C. 4901 et seq).
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it published Guidelines for Considering Noise in Land Use Planning and
Control, which confirms DNL as the descriptor to be used for all noise
sources. In 1992, a second interagency committee, the Federal Interagency
Committee on Noise (FICON), published its Federal Agency Review of
Selected Airport Noise Analysis Issues, which again confirms DNL as the
best cumulative noise exposure measurement.

® Sound Level Descriptors for Determination of Compatible Land Use (1990).
In 1990, the American National Standard Institute (ANSI) revised its 1980
standards for sound level descriptors for land use compatibility assessment to
confirm DNL as the acoustical measure for assessing compatibility between
various land uses and the outdoor noise environment.

® General Plan Guidelines (1990). Also in 1990, the California Governor's
Office of Planning and Research (OPR) published guidelines to aid
California municipalities in preparing their General Plans. This document
uses the CNEL and DNL noise descriptors interchangeably to relate land use
compatibility for community noise environments.

As described above, the most commonly used noise exposure measure for
environmental noise is DNL or L,,. This is a night penalized average used for most
noise and land use compatibility criteria. The day-night average sound level is
obtained after the addition of ten decibels (10 dB) to noise levels measured in the
night between 10:00 p.m. and 7:00 a.m. In California, an alternative measure is
the CNEL, which is similar to DNL except a 5 dB penalty is added during the
evening hours of 7:00 to 10:00 p.m. CNEL values are typically between 0.5 dB
and 1 dB above comparable DNL values. CNEL is generally used as the land use
compatibility descriptor in this EIS to ensure that impacts during the evening hours
are appropriately considered, except where previous analyses were prepared in
DNL. However, since DNL and CNEL nearly always render results within 1 dB,
they can generally be compared in land use compatibility analyses.

In general, noise criteria apply to land use compatibility for new development.
These criteria are specified in terms of exterior noise levels, although the noise
sensitive area may be indoors. Various methods exist for the accurate prediction of
sound transmission loss and sound level reduction to the indoor environment. For
the purposes of this EIS, noise criteria are presented in exterior noise levels.

No State or local noise criteria are binding on the type of noise to be created by the
NASA Ames Aerodynamics Testing Program, since NASA Ames is a Federal
agency and the engines and aircraft tested under the NASA Ames Aerodynamics
Program would be considered exempt under the Noise Control Act of 1972. NASA
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attempts, whenever possible, to meet local guidelines and standards and considers
them as advisory in nature. Additionally, NASA has no specific noise criteria of its
own, beyond those guidelines presented in the NASA Health Standard on Hearing
Conservation.* Despite the lack of binding regulation, NASA uses the following
noise guidelines and regulations in this EIS to provide guidance for determining the
relative impact of the proposed Aerodynamics Testing Program:

®  Federal Criteria. Three Federal criteria provide guidance in determining
noise impacts. These are the noise criteria from the Department of Housing
and Urban Development (HUD), those from the Federal Aviation
Administration (FAA), and guidelines created by the Air Force.

® State Criteria. The State of California Guidelines for preparation of Noise
Elements of General Plans and the Caltrans Division of Aeronautics noise
exposure criteria provide guidance in determining noise effects.

® Local Criteria. Local criteria that provide guidance near NASA Ames
include noise criteria from the City of Mountain View, the City of
Sunnyvale, and Santa Clara County.

Specific Federal, State, and local land use comparability noise criteria are described
below and are summarized in Table 10. These noise criteria are written for various
purposes. The levels provided by Federal agencies, such as HUD and the FAA, are
to be used as general planning guidelines, considering cost and feasibility, along
with health and welfare. HUD levels also determine if proposed sites are eligible
for HUD insurance or financial assistance. The State of California Planning
Guidelines were prepared as an information document to provide communities with
a means of quantifying noise environments. The California Division of
Aeronautics' regulation deals specifically with land use compatibility around
airports. The Santa Clara County, Sunnyvale, and Mountain View criteria apply to
proposed new construction. The overlap in noise exposure values over several
degrees of acceptability show the variation in community acceptability to noise
exposure.

(1)  Federal Noise Criteria. For residential land use, outdoor DNL or
CNEL below 65 dB is considered acceptable according to the Department of
Housing and Urban Development (HUD) and the Federal Aviation Administration
(FAA). According to the FAA, CNEL values below 70 dB are normally acceptable

% National Aeronautics and Space Administration Health Standard on Hearing Conservation.
NHS/IH-1845.4. NASA Ames Research Center. 1991. This document is reviewed later in this section.
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for commercial land use. Commercial land use is conditionally acceptable between
70 dB and 80 dB, while industrial land use in areas below CNEL values of 85dB is
normally acceptable. Open space use is to occur in areas below 75 dB. HUD does
not detail noise criteria for land uses other than residential.

Additionally, the Air Force provides guidance on noise and compatible land uses.
In 1981, the Air Force validated a Statement of Operational Need for Noise and
Sonic Boom Description and Analysis. A set of guidelines were developed based
on recommendations of the Committee on Hearing, Bioacoustics and Biomechanics
(CHABA) of the National Academy of Sciences. This document is intended to
provide detailed information for the preparation of noise related analysis of aircraft
operations; however, it is also useful for analysis of wind tunnel operations and
land use compatibility issues. The Air Force is also in the process of developing
the Air Force Family Housing Guide, which provides specific guidance regarding
noise exposure zones and appropriate mitigation for development in noise zones
above DNL 65 dB. The guidelines presented by the Air Force are almost identical
to those presented by the FAA, as shown in Table 10.

(2)  State Noise Criteria. The California State Planning Guidelines for
noise are presented in Figure 8. The State shows DNL or CNEL values below
60 dB to be acceptable for residential land use, and values below 70 dB as
acceptable for commercial land use. Industrial land use in areas below CNEL
values of 75 dB is also acceptable. Open space use is acceptable in areas below 70-
75 dB, depending upon the specific nature of the space; for example, playgrounds
are acceptable up to 70 dB and golf courses are acceptable up to 75 dB. The
California Division of Aeronautics considers residential CNEL values below 65 dB
to be acceptable.

(3)  Local Noise Criteria. The City of Mountain View has one of the
strictest residential noise standards of any municipality in California for residential
land use. A DNL below 55 dB is specified for new construction, although many
residences throughout the city are already exposed to more severe noise
environments. The commercial and industrial land use criteria are 60 dB.

In addition to the noise exposure criteria in the Mountain View Noise Element, a
noise ordinance is also referenced in the Noise Element and applied by the City.
This specifies a 55 dB maximum noise level from stationary emitters in the City of
Mountain View when measured at residential property lines during the daytime, and
50 dB during the nighttime (10:00 p.m. to 7:00 a.m).
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Community Noise Exposure

) Lgnor CNEL, dB
Land Use Category

515 slo 815 710 7|5 80 INTERPRETATION

Residential -

Low Density

Single Famlly, Dupiex, Normally Acceptable

Mobile Homes Specified lang use is satistactory
based upon the assumption that any
buildings Involved are of normal

Residential - convantional construction, without

Multi. Family any spacial noise insulation

requirements.

Transient Lodging - I

Motels, Hotels

Conditionally Acceptable

New construction or development
should be undertaken only after a
detail analysis of the noise reduction
requirements is made and needed
noise insulation features included in
the design. Conventional construction,
but with closed windows and fresh

air supply systems or air conditioning
will normally suffice.

Schools, Libraries,
Churches, Hospitals,
Nursing Homes

Auditoriums,
Concert Halis,
Amphitheaters

Normally Unacceptable

New construction or development
should generally be discouraged.

If new construction or development
does proceed, a detalied analysis
of the noise reduction requirements
must be made and needed noise
insulation features included

In the design.

Sports Arena,
Outdoor Spectator Sports

Playgrounds,
Nelghborhood Parks

Golf Courses,
Riding Stables,
Water Recreation,
Cemeteries

Oftice Bulldings, —

Business Commaercial
and Professional

Clearly Unacceptabdle
New construction or development
shouid generally not be undertaken.

Industrial, Manutacturing,
Utllities, Agricutture

FIGURE

SOURCE: Guideclines for the preparation

Gencral Pian: State of Califormia Office of Land Use Compatibility for
Planning and Research. . . .
Community Noise Environments
Emm

AMES AERODYNAMICS
TESTING

NASA AMES RESEARCH CENTER, MOFFETT FIELD, CALIFORNIA
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The Sunnyvale criteria follow the State Guidelines rather closely, the only exception
being open space use, which is to occur in areas below a DNL of 70 dB. The
authors of the Sunnyvale Noise Supplement indicated that CNEL and DNL should
be interpreted as yearly averages throughout their document.

Like Mountain View, Santa Clara County follows the lowest noise
acceptability limits found in California for residential land use, at a DNL of
55 dB.

c. Childcare and Classroom Environments. Existing land uses in the vicinity of
the 40- by 80-Foot Wind Tunnel and the 80- by 120-Foot Wind Tunnel include the
Air Force Onizuka Child Development Center and the Air Force Youth and Teen
Center, both of which are owned and operated by the Onizuka Air Station.

Though no land use compatibility criteria applied to these facilities when they were
constructed under the Navy's auspices, several criteria can provide guidance in
analyzing their existing compatibility. These include the Air Force guidelines,
which apply to Air Force flying operations, and regulations in California Law on
freeway noise affecting classrooms.*’

Air Force criteria® do not allow educational services within noise zones above a
DNL of 75 dB. Additionally, if classrooms are to be allowed in outdoor noise
zones with DNL values of 65 to 75 dB, specified noise reduction levels of 20 to 30
dB are to be incorporated into building construction. Normal construction can be
expected to provide a noise reduction level up to 20 dB, thus these Air Force
reduction requirements are more significant than that provided by typical
construction. Additional consideration is to also be given to modifying noise
reduction levels based on peak noise levels.

As an additional source for criteria guidelines, the California regulation on freeway
noise affecting classrooms maintains a level of significance of 55 dB for interior
classroom environments.

37 California Law on Freeway Noise Affecting Classrooms. California Streets and Highways
Code, Division 1, State Highways, Chapter 1 - Administration, Article 6; Section 216; Amended
by Laws of 1973, Chapter 541; Laws of 1974, Chapter 645; Laws of 1975, Chapter 969.

Laws of 1983, Chapter 707. Article 6: Freeway Locations.

38 Assessing Noise Impact of Air Force Flying Operations. HQ USAF/LEEVX. March 1984.
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As previously noted, there are no separate age categories for conventional
community noise criteria. Noise compatibility land use criteria for schools and
playgrounds are generally similar to those for other similar use spaces, such as
offices and other outdoor recreation areas. There has been some evidence that
children generally show fewer of the stress symptoms associated with noise
annoyance than does the general population. However, the hearing mechanism of
young persons is known to be somewhat more acute than in adults, as hearing has
been shown to degrade with age, particularly at the higher frequencies.

3. Existing Noise Environment

The existing noise environment of NASA Ames Research Center and the
surrounding community was evaluated for all areas potentially affected by the
proposed NASA Ames Aerodynamics Testing Program.

Noise exposure contours and levels presented in this section were determined from
NASA measurement surveys taken over the past 15 years and a noise monitoring
program conducted for this EIS, which is described in Appendix E.

a, Existing Noise Sources. Noises generated by NASA Ames and Moffett
Field have historically been a source of complaints from surrounding areas. Noise
produced by many of the wind tunnels and aircraft operations generate complaints
from residents off-site.

The following is a summary of the facilities involved in the proposed NASA Ames
Aerodynamics Testing Program, and the existing noise generated at these facilities.
These existing conditions are also described in Table 1 on page 25 of this EIS.

® 40 by 80-Foot Wind Tunnel. The 40- by 80-Foot Wind Tunnel is a closed-
circuit wind tunnel that currently operates an average of 100 days a year. A
typical test day can consist of one or two shifts, day or night. Each test shift
averages approximately four hours, with the wind tunnel running. Current
maximum noise levels from this facility are presented in Figure 9.

®  80- by 120-Foot Wind Tunnel. The 80- by 120-Foot Wind Tunnel is a non-
return wind tunnel that shares the same drive system as the 40- by 80-Foot
Wind Tunnel. Because both facilities use the same drive system, only one
can be operated at a time. The current frequency and operation for this
tunnel are similar to those of the 40- by 80-Foot test section. The 80- by
120-Foot Wind Tunnel currently operates an average of 100 days per year.
Figure 10 shows the current maximum noise levels for the 80- by 120-Foot
Wind Tunnel.
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NASA Ames has received noise complaints during operation of both the 40- by 80-
Foot Wind Tunnel and the 80- by 120-Foot Wind Tunnel.

Additionally, the Unitary Plan Wind Tunnel Complex is the greatest source of the
noise complaints received by the NASA Ames Research Center. The Unitary Plan
Wind Tunnel Complex is comprised of the 11-Foot Transonic Wind Tunnel, the 9-
by 7-Foot Supersonic Wind Tunnel, and the 8- by 7-Foot Supersonic Wind Tunnel.
These facilities share a common drive system and operate in any combination up to
three shifts per day. Noise contours for the Unitary Plan Wind Tunnel Complex do
not currently exist and have not been presented in this document since operations of
the complex would not change as a result of the proposed program.

The Outdoor Aerodynamic Research Facility (OARF) also produces significant
noise at NASA Ames Research Center. The OAREF is located in the northern
portion of NASA Ames Research Center in an open area between the airfield
runways and the western boundary of the property. The OAREF is used to obtain a
wide range of hover and acoustic data on full-scale or small-scale aircraft. The
OAREF is an open-air facility with a model mounting area capable of handling
models and aircraft sized for installation in both of the above described wind
tunnels. High noise generating projects, such as powered model tests, have run an
average of two hours per day. Other tests have been administered at the facility for
up to seven hours per day. Again, noise contours for the OARF have not been
documented in this report since they vary considerably, and operations at the
facility would not change as a result of the proposed program.

Other lower power wind tunnels and facilities at NASA Ames, such as the 12-Foot
Pressure Wind Tunnel and 3.5-Foot Hypersonic Wind Tunnel, also generate noise.,
but their noise levels are lower than those of the facilities described above, and they
have been responsible for infrequent complaints. All NASA Ames wind tunnels
and facilities combined have been responsible for ten percent or less of the noise
complaints at Moffett Field with the remaining complaints resulting primarily from
airfield operations.

Moffett Field is home to a variety of government aircraft. Existing noise contours
in CNEL for the airfield are presented in Figure 11.* Unlike wind tunnel
operations, aircraft and airfield operations cannot be accurately portrayed in one
maximum noise level contour, since several different aircraft operations and noise
characteristics are considered in developing average noise exposure contours. For a

% Moffett Field Comprehensive Use Plan, Final Environmental Assessment. Moffeu Field,
California. NASA Ames Research Center. Brady and Associates. August 1994,
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more detailed account of the types of aircraft considered in the development of these
contours, refer to the Moffett Field Comprehensive Use Plan Final Environmental
Assessment, which was prepared in August 1994.

Additionally, several significant noise sources beyond Moffett Field affect the
surrounding community. They include heavy automobile and truck traffic along the
Bayshore Freeway (U.S. 101), and noise from other thoroughfares such as the
Central Express Way, Stevens Creek Freeway (Highway 85), and the South Bay
Freeway (Highway 237). Traffic noise from these sources diminish greatly in the
late nighttime and eariy morning. Additionally, the Shoreline Amphitheater can be
a significant source of noise and noise complaints when concerts or similar activities
are conducted. These noise sources currently create an environment perceived by
some to be unacceptable.

b. Existing Ambient Noise Conditions. Composite noise exposure contours of
existing noise conditions in the community are presented in Figure 12. These
contours were developed using the following information:

® Noise exposure contours published in the Noise Elements of the General
Plans for the City of Mountain View, City of Sunnyvale, and Santa Clara
County, with extrapolations down to a DNL/CNEL of 55 dB.

® Noise exposure contours for the Moffett Field airstrip published in the 1994
Comprehensive Use Plan.

® NASA noise measurements and monitoring records for wind tunnel facilities.

To develop these contours, it was necessary to superimpose the contours from these
independent sources. Where contours merged, noise exposure contributions were
added.

c. Existing Incompatible Land Uses. Several noise sensitive land uses already
exist within incompatible noise zones near the wind tunnel complex. These include
the Onizuka Child Development Center, which is currently in a daily CNEL noise
zone of 80 dB. While this CNEL value includes a 10 dB penalty for nighttime
testing when children are not at the facility, current daytime operation of the 80- by
120-Foot Wind Tunnel generates maximum noise levels from 75 to 80 dB at the
Child Development Center, and these noise levels are currently generated up to six
hours per day, as previously described. It is conceivable that these noise levels
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could be reached for the entire time that many of the children are at the Center.
Though these noise levels are not an averaged exposure, they provide an indication
of the noise dose currently experienced at the Child Development Center. The

Child Development Center is typically occupied for half of the work-day.

cational services
As previously described, Air Force criteria* do not allow edu

within noise zones above 75 DNL. Additionally, if classrooms are to be allowed in
outdoor noise zones with DNL values of 65 to 75 dB, specified noise reduction
levels of 20 to 30 dB are suggested to be incorporated into building construction,
depending upon the relative noise level. Normal construction can be expected to
provide a noise reduction level of approximately 20 dB; thus these reduction
requirements are significantly over standard construction and normally assume
mechanical ventilation and closed windows year round.

Since the Onizuka Child Development Center is a modular building (leased from a
private firm), no additional sound attenuation can feasibly be implemented. Noise
is typically transferred through the walls in such construction and it is infeasible to
improve upon these structures.

The Youth and Teen Center is also in an existing daily CNEL noise zone of 80 dB.
This would also be considered incompatible with existing operations at NASA
Ames and Moffett Field using Air Force criteria. Most of the Onizuka Air Station
Annex Housing and several of the closer residential land uses, such as Santiago
Villa Mobile Home Park, are also considered incompatible uses with existing noise
levels, under the City of Mountain View General Plan Noise Element.

“ Assessing Noise Impact of Air Force Flying Operation. HQ USAF/LEEVX. March 1984.
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D. FLORA AND FAUNA

1. Wildlife Habitat

The following upland habitats are in the vicinity of the proposed NASA Ames
Aerodynamics Testing Program sites: A

® Landscaped areas around buildings.

® Annual grassland/ruderal areas adjacent to developed sites between
Lindbergh Avenue and Stevens Creek.

® Levee banks along Stevens Creek.

Additionally, wetlands north and west of the project site provide important habitat
for many wildlife species, and including the following:

® Tidal brackish and salt marsh along Stevens Creek.
Isolated seasonal marshes.

Diked brackish marshes.

Diked salt marshes.

Storm water retention ponds.

Salt evaporation ponds.

The locations of these habitat types are shown in Figure 13.
2. Wildlife Resources
All wildlife habitats within the area that may be exposed to increased noise levels

have been extensively altered and disturbed by human activity over the past 150
years. There are no designated critical habitat areas within, or in the vicinity of,

NASA Ames Research Center or Moffett Field. Nevertheless, the area continues to

support valuable wildlife resources, including many species that are year-long
residents, as well as large numbers of migratory waterfowl and shorebirds.
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Special-status species that are known to exist in, or are potentially present in the
area include the following:

® Those currently listed as threatened or endangered under Federal or state
law;

® Candidates for possible future Federal listing;
® Those with State designation as "Species of Special Concern”; and

® Those fully protected in California.

Special-status bird and mammal species are of particular interest in the context of
the proposed project because any harm caused to them as a result of exposure
would constitute an impact under State and Federal regulations.

A total of 14 special-status bird and mammal species have been reported to occur
within 1.6 to 2.4 kilometers (1 to 1% miles) of the facilities that would be used in
the proposed project, as detailed in Table 11 and Table 12.

Half of these species are not known to breed in the area, but may exhibit transient
or seasonal use. The California brown pelican, American white pelican, and
California least tern are visitors to the salt evaporation ponds and may occasionally
use the stormwater retention pond, as well. The western snowy plover has been
reported on the salt pond levees. The American peregrine falcon and golden eagle
may occasionally hunt over the area, especially in fall and winter. These wide-
ranging raptors may utilize any portion of the area during hunting activity.

The other special-status species are resident throughout the year and may breed in
or near the project area. Suitable habitat for the endangered California clapper rail
and salt marsh harvest mouse is restricted to the tidal salt marsh along Stevens
Creek and the adjoining diked salt marsh. The salt marsh common yellowthroat
and possibly the black-shouldered kite nest in the diked brackish marshes just north
of the Outdoor Aerodynamics Research Facility (OARF). Loggerhead shrikes nest
in shrub thickets north of the OARF and hunt over a variety of adjacent habitats,
including diked salt marsh, diked brackish marsh, isolated seasonal marshes, annual
grassland/ ruderal areas, and levee banks along Stevens Creek. Northern harriers
hunt over diked brackish marsh and annual grassland/ruderal habitat. Finally,
burrowing owls utilize disturbed ruderal and landscaped areas between the wind
tunnels and OARF as nesting and foraging habitat. More detail on burrowing owls
is provided in Appendix H.
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Table 11
SPECIAL STATUS BIRD AND MAMMAL SPECIES
OCCURRING IN THE VICINITY OF NASA AMES

; Sensitivity

Salt marsh harvest mouse Reithrodontomys raviventris raviventris FE/SE

California least tern Sterna antillarum browni FE/SE

California clapper rail Rallus longirostris obsoletus FE/SE

California brown pelican Pelecanus occidentalis californicus FE/SE

American peregrine falcon Falco peregrinus anatum FE/SE

Western snowy plover Charadrius alexandrinus nivosus FT/CSC

Black-shouldered kite Elanus caeruleus CFP

Lopgerhead shrike Lanius ludovicianus C2/CSC

Western burrowing owl Athene cunicularia hypugea C2/CSC

Salt marsh common yellowthroat Geothlypsis trichas sinuosa C2/CSC

Northern harrier Circus cyaneus CSC

Golden eagle Agquila chrysaetos CSC

Horned lark Eremophila alpestris aetia C2/CSC

Status Definitions

FE: Federally Endangered

FT: Federally Threatened

C2: Federal Listing May Be Warranted

SE: California (State) Endangered

CFP: California Protected

CSC: California Species of Special Concern

Source: Adapted from Table 1. WESCO. Phase | Site-wide Qualitative Habitat and Receptor
Characterization Study. NAS Moffett Field. October 1993.
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Table 12
WILDLIFE HABITAT AND POTENTIAL SPECIAL STATUS SPECIES
Habitat Potentin] Special Status w
Diked Brackish Marsh Possible Salt Marsh Harvest Mouse Habitat

Salt Marsh Yellowthroat Habitat

Loggerhead Shrike Habitat

Diked Salt marsh Salt Marsh Harvest Mouse Habitat

Salt Marsh Yellowthroat Habitat

Isolated Seasonal Marsh Loggerhead Shrike Habitat

Tidal Salt Marsh Possible Salt Marsh Harvest Mouse Habitat

Salt Marsh Yellowthroat Habitat

Clapper Rail Habitat

Tidal Brackish Marsh Possible Salt Marsh Harvest Mouse Habitat

Salt Marsh Yellowthroat Habitat

Clapper Rail Habitat

Upland Habitats Loggerhead Shrike Habitat

Burrowing Owl Habitat

3. Plant Resources

There are also a number of plant resources in the habitat areas considered in this
chapter, including several rare or sensitive plant species. These resources are
described in detail in the Site-Wide Ecological Assessment.* However, they are
not considered further in this chapter because there is no evidence that they would
be affected by noise or any other aspect of the project, primarily because no land
clearing or development will occur if the proposed NASA Ames Aerodynamics
Testing Program is implemented. It should also be noted that the City of Mountain
View has asked the Army Corps of engineers to restore the Stevens Creek Marsh.

4| WESCO. Phase I Site-wide Qualitative Habitat and Receptor Characterization Study. NAS
Moffett Field. October 1993.

97



NASA AMES AERODYNAMICS TESTING PROGRAM FINAL EIS OCTOBER 1998
CHAPTER 4: AFFECTED ENVIRONMENT
SECTION E: RECREATION

E. RECREATION

It is expected that the sole environmental change that could affect recreation would
be an increase in noise. For this reason, the following sections detail the regulatory
framework for noise control and recreation, and the existing recreation facilities that
surround NASA Ames Research Center. Recreation facilities are also shown in
Figures 14 and 15.

1. Regulatory Framework

No State or local noise criteria are binding on the type of noise to be created by the
NASA Ames Aerodynamics Testing Program, since NASA Ames is a Federal
agency and the engines and aircraft tested under the NASA Ames Aerodynamics
Program would be considered exempt under the Noise Control Act of 1972.
However, NASA considers local guidelines and standards to be advisory and will
work with the adjacent communities to reduce noise impacts. Several noise
guidelines and regulations provide guidance for determining the relative impact of
the proposed Aerodynamics Testing Program on recreation, including Federal,
State, and local criteria. These criteria are presented in Table 13 for recreation and
open space uses.

According to the Federal Aviation Administration, open space uses should be in
areas with CNEL values below 75 dB. The California State Planning Guidelines
show DNL or CNEL values below 70 to 75 dB as acceptable for open space use,
depending upon the specific nature of the space; for example, playgrounds are
acceptable in areas up to 70 dB, while golf courses are acceptable in areas up to
75 dB.

The City of Mountain View specifies a DNL value of less than 55 dB as acceptable
for open space uses, with noise levels ranging from 55 to 65 dB listed as
conditionally acceptable. Santa Clara County also specifies a DNL value of less
than 55 dB as acceptable for open space, and DNL noise levels from 55 to 80 dB as
conditionally acceptable for open space uses.
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Table 13
OPEN SPACE AND RECREATION NOISE EXPOSURE CRITERIA
Normally Conditionally

Source Metric Acceptable Acceptable
Federal Aviation Administration CNEL <75 -
California Planning Guidelines DNL/CNEL <70-75 67.5-80
City of Mountain View DNL <55 55 - 65
Santa Clara County DNL <55 55 - 80

2. Recreation Facilities

a. Stevens Creek Regional Trail. Stevens Creek is a perennial stream that

flows northeast from the Santa Cruz Mountains to San Francisco Bay through the
cities of Cupertino, Sunnyvale, Los Altos and Mountain View. The Stevens Creek
Regional Trail is a proposed 16 kilometers (10-mile) trail system beginning in
Shoreline at Mountain View and crossing through several cities to the Stevens
Creek Reservoir. Mountain View has completed the northernmost section of the
trail (Reach 1) from Shoreline to L'Avenida.’

The creek corridor was first identified as a regional recreational asset more than 20
years ago.*® Conceptual plans for the Stevens Creek Trail were defined in a 1980
report commissioned by the City of Mountain View, the Santa Clara Valley Water
District, and the Midpeninsula Regional Open Space District.

The 1980 report, Stevens Creek: A Plan of Opportunities*, highlights the corridor
as a regional open space and recreation area and proposes that a bicycle and
pedestrian trail be developed adjacent to the creek. Additionally, the importance of
preserving the natural creek corridor while allowing recreational access to the open
space land along the creek is stressed in the report. Environmental restoration of
the creek corridor, including the reintroduction of a steelhead fishery, are proposed
and only those recreational uses which would integrate with the natural
environmental of Stevens Creek are recommended, such as walking, jogging,
bicycling, fishing and nature exploration.

“2 City of Mountain View 1992 General Plan. A Comprehensive Revision of the 1982 Mountain
View General Plan. City of Mountain View. October 29, 1992.

3 Regional Parks, Trails and Scenic Highways Element. Santa Clara County General Plan.

4 Stevens Creek: A Plan of Opportunities. The Planning Collaborative Inc. 1980.
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The 1991 Stevens Creek Trail and Wildlife Corridor Feasibility Report*® analyzes
the benefits of the Stevens Creek Trail, identifies a trail alignment through City-
owned land along the creek, provides preliminary environmental assessment of the
creek corridor, and identifies guidelines of agencies with jurisdiction along the
creek and develops conceptual engineering solutions based on the agencies' criteria.

Plans for the Stevens Creek Regional Trail are divided into five "reaches” or
sections. Reach 1 and Reach 2 are in the vicinity of Moffett Field, as illustrated in
Figure 16. Reaches 3, 4, and 5 connect the first two reaches to the City of Los
Altos.

Reach 1 (Shoreline at Mountain View to L' Avenida) of the Stevens Creek Trail and
Wildlife Corridor was studied, designed, funded and constructed prior to the
completion of the 1991 feasibility report. It begins on the west bank of the creek
within Shoreline at Mountain View and extends to L'Avenida. This 2 kilometers
(1% mile) section of trail travels along the top of a Santa Clara Valley Water
District levee. The northern end of the trail intersects both the Bay Trail and more
than 11.2 kilometers (7 miles) of trails within Shoreline at Mountain View.

Reach 2 (L'Avenida to Whisman School) of the trail system will begin on the west
bank of Stevens Creek at L'Avenida and will extend to Whisman School on the east
bank of the creek. This 1.2 kilometer (3% -mile) section of the trail will pass beneath
Highway 101, cross Moffett Boulevard and bridge over the creek to Whisman
School. Construction on this Reach of the Stevens Creek Trail Corridor has
recently begun.

b. Shoreline at Mountain View. Shoreline at Mountain View is a 268 hectare
(662 acre) regional recreation and wildlife preserve which forms the northern
boundary of the City of Mountain View. This regional park has a 81 hectare (200
acre) golf course, and valuable wetland and upland habitat. Jogging, bicycling,
wind surfing, small boat sailing, golf, and environmental education are among the
activities available at Shoreline.

Shoreline at Mountain View has approximately 11.2 kilometers (7 miles) of paved
pedestrian and bicycling trails. To the west, trails link up with the Palo Alto
Baylands. Additionally, the trails at Shoreline link with the Stevens Creek

4 Stevens Creek Trail and Wildlife Corridor, Feasibility Report. City of Mountain View. Jana
Sokale, Environmental and Development Consultant. 1991.
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Shoreline Nature Study Area (formerly known as the Crittenden Marsh) on the east
of Stevens Creek, which is owned by the Midpeninsula Regional Open Space
District.

The Shoreline Golf Links is a championship, par-72 course. Additionally, next to
the Golf Links, there are restaurant and banquet facilities at Michael's at Shoreline
and the newly restored, historic Rengstorff House.

The 20 hectare (50 acre) salt water Shoreline Lake provides sailing and wind surfing
opportunities. The lake is human-made and is filled by a pumping system that
brings salt water in from the San Francisco Bay via the Charleston Slough. The
outflow empties into Permanente Creek which, in turn, flows back into the Bay.
Steady wind conditions on the lake make it an ideal spot for sailing or wind surfing.
Additionally, small craft, such as paddleboats, sail-boards and canoes, are available
at the Boathouse, which operates year-round at Shoreline Lake.*

The City of Mountain View proposes to continue its support of Shoreline at
Mountain View by improving and expanding wildlife habitats and recreational uses
within the area. Future efforts of the City include ensuring unobstructed views of
the Bay, supporting U.S. Fish and Wildlife Service San Francisco Bay Wildlife
Refuge plans for expansion, continued restoration of open spaces for wildlife use,
and development of a circulation plan to improve pedestrian and bicycle access to
Shoreline.*’

c. San Francisco Bay Trail. The San Francisco Bay Trail is a planned 400-mile
(644 kilometers) bicycle and pedestrian trail system around the shoreline of San
Francisco and San Pablo Bays. The trail was established by the California State
Legislature in 1987. The Association of Bay Area Governments (ABAG)
conducted a two-year planning process and approved the Bay Trail Plan in 1989,
and is responsible for implementing the plan in cooperation with local governments,
agencies and property owners around the Bay. Bay Trail policies and design
guidelines are intended to complement the adopted regulations of local management
agencies. When completed, the Trail will link shoreline trail systems through nine
counties, 42 cities, and over 130 parks and public open space preserves.

“ Shoreline at Mountain View. Informational Brochure. Reprint, February 1994.

7 City of Mountain View 1992 General Plan. A Comprehensive Revision of the 1982 Mountain
View General Plan. City of Mountain View. October 29, 1992.
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ABAG, in cooperation with the South Bay Ad Hoc Committee of the San Francisco
Bay Trail coalition, is studying the feasibility of extending the Bay Trail to connect
existing Bay Trail segments in the cities of Sunnyvale and Mountain View.

The alignment preferred by the Ad Hoc Committee is along the northern side of
Moffett Field, near the waters of the San Francisco Bay. NASA has concerns over
the development of the northern route of the Bay Trail because it would bring
public users of the trail within the vicinity of active ordnance magazines, ordnance
handling pads, a firing range, the Outdoor Aeronautics Research Facility (OARF),
and the end of the runway at Moffett Field. Laser research is also periodically
conducted in close proximity to the proposed northern alignment.

On December 15, 1994, the San Francisco Bay Conservation and Development
Commission (BCDC) approved a Consistency Determination for the Moffett Field
Comprehensive Use Plan, which allows for the development of the Bay Trail to the
maximum extent feasible consistent with safety and security needs at Moffett Field.
To date, safety and security needs have precluded the development of the Bay Trail
to the north of Moffett Field and Ames Research Center. However, NASA has
begun discussions with the Ad Hoc Committee regarding the development of a trail
segment from the footbridge crossing Stevens Creek at Shoreline to the peninsula at
the stormwater retention pond at NASA Gate 16c¢.

d. Other Recreation Facilities. In addition to the recreation opportunities
described above, the cities of Mountain View and Sunnyvale maintain a variety of
parks and open space opportunities. These facilities are shown in Figure 14.

e. Private Recreation Facilities. In the vicinity of Moffett Field, several
recreation facilities are maintained by private and Federal organizations. These
include private recreation facilities in business parks, Federal recreation facilities in
the Onizuka Air Station Annex, and those facilities within the Moffett Federal
Airfield. These facilities are shown on Figure 15.

(1) Shoreline Technology Park Recreation Area. Just west of Moffett
Field, the Shoreline Technology Park, whose primary tenant is Silicon Graphics,
maintains a recreation area that provides a variety of open space and recreation
opportunities. These include tennis courts, basketball courts, a baseball diamond,
volleyball courts, picnic facilities, and a par course that surrounds an open wetland
area. These facilities are maintained for the private use of employees and tenants at
the Shoreline Technology Park. Access to the Stevens Creek Regional Trail is also
available from the par course trail system.
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(2)  Onizuka Housing Recreation Facilities. Within the Federally owned
Onizuka Air Station Annex there are several recreational facilities provided for the
use of the residents of the housing area. These include several baseball diamonds
and basketball courts, the Youth and Teen Center, and many playground facilities
scattered throughout the housing areas. Additionally, there is a par course facility
to the south of the Senior Officer's Quarters, located in the eastern annex. This
trail system also provides access to the Moffett Field recreation facilities described
below.

(3) Moffett Field Recreation Facilities. Adjacent to the southemn portion
of the runways of Moffett Field are some military and civilian recreation facilities.
This area serves as the central core of Moffett Field and includes a park, playing
fields and picnic grounds.

NASA has also developed the Bicycle Commute Trail, which is shown in Figures
14 and 15. This bicycle and pedestrian path is located from the Stevens Creek
Regional Trail to the Wright Avenue gate (gate 17) of NASA Ames Research
Center. The trail is open during daylight hours on days when Ames Research
Center is open. It is used for Ames civil service and contractor personnel, and the
general public, when going to or from Ames Research Center.

Additionally, the Onizuka Air Station Service Flight and the Navy Air Reserves
provide leisure time entertainment for active duty and retired military personnel.
Recreational facilities include a gymnasium, swimming pool, golf course and club
house, racquetball courts, recreational parks and tennis courts.*®

s Naval Air Station Moffett Field, Existing Conditions Report, Phase 2. NASA Ames Research
Center Facilities Planning Office. May 22, 1992.
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F. AIR QUALITY

1. Regulatory Environment

Both the U.S. Environmental Protection Agency and the California Air Resources
Board have established ambient air quality standards for common pollutants. These
ambient air quality standards set levels of contaminants which represent safe levels
that avoid specific adverse health effects associated with each pollutant. The
ambient air quality standards cover what are called "criteria” pollutants because the
health and other effects of each pollutant are described in criteria documents.

| Table 14 identifies the major criteria pollutants, characteristics, health effects and

’ typical sources.

| The Federal and California State ambient air quality standards are summarized in

| Table 15 for important pollutants. The Federal and State ambient standards were
developed independently with differing purposes and methods, although both

‘ processes attempted to avoid health-related effects. As a result, the Federal and

| State standards differ in some cases. In general, the California State standards are

| more stringent. This is particularly true for ozone and particulate matter (PM-10).

The Federal Clean Air Act and the California Clean Air Act of 1988 require that

I the State Air Resources Board, based on air quality monitoring data, designate
portions of the State where the Federal or State ambient air quality standards are not
met as “nonattainment areas”. Because of the differences between the national and

} State standards, the designation of nonattainment areas is different under the Federal
and State legislation.

' a. Federal Air Quality Regulations. For the purposes of the Federal Clean Air
Act all of the urban areas of the San Francisco Bay Area Air Basin, including those
in Santa Clara County, have been designated as a moderate "nonattainment area”

‘ for carbon monoxide and a "maintenance area” for ozone. The County is an
attainment area or is unclassified for all other national ambient air quality

’ standards.* Measured levels of ozone and

! 4 Bay Area Attainment Status Summary. Bay Area Air Quality Management District
| (BAAQMD). September 1993. Updated and confirmed via personal communication with Jane
McCrea. Public Information Office. BAAQMD. May 11, 1995.
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Table 15
FEDERAL AND STATE AMBIENT AIR QUALITY STANDARDS
; - Federsl Primary State

Pollutant : |_Averaging Time Standard Standard
Ozone (O0,) 1-Hour 0.12 PPM 0.09 PPM
Carbon Monoxide (CO) 8-Hour 9.0 PPM 9.0 PPM
1-Hour 35.0 PPM 20.0 PPM
Nitrogen Dioxide (NO,) Annual 0.05 PPM --
1-Hour -- 0.25 PPM
Sulfur Dioxide (SO,) Annual 0.03 PPM --
24-Hour 0.14 PPM 0.05 PPM
1-Hour -- 0.5 PPM
PM-10 Annual 50 pg/m’ 30 ug/m’
24-Hour 150 pg/m’ 50 pg/m’
Lead 30-Day Avg. - 1.5 pg/m?
Month Avg. 1.5 pg/m’ --

PPM = Parts per Million
ug/m® = Micrograms per Cubic Meter

carbon monoxide in the San Francisco Bay Air Basin have improved to the point
that the Bay Area Air Quality Management District (BAAQMD) requested
redesignation of the area as a maintenance area for ozone and carbon monoxide.*

The states were required to prepare a State Implementation Plan (SIP) to show how
the Federal standards were to be attained by 1987. The Bay Area portion of the
SIP was the 1982 Bay Area Air Quality Plan.®' Despite considerable improvement
in air quality, the Bay Area did not meet the 1987 deadline for attainment of the
Federal air quality standards.

The Federal Clean Air Act Amendments of 1990 mandate a new attempt at attaining
the national standards, requiring that nonattainment areas develop plans and
strategies to meet the Federal standards. Failure to meet the requirements of the
Federal Clean Air Act could result in the imposition of sanctions (e.g., withholding

% Bay Area Air Quality Management District (BAAQMD) et. al., San Francisco Bay Area
Redesignation Request and Maintenance Plan for the National Ozone and Carbon Monoxide
Standard, August 1993.

5! ABAG, BAAQMD and MTC; 1982 Bay Area Air Quality Plan, December 1982.
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of highway project funding). The Federal Clean Air Act, as amended, requires that
Federal actions be found in conformity with the State Implementation Plan (SIP) for
non-attainment and maintenance areas. Conformity to a SIP is defined as being
consistent with a SIP's purpose of eliminating or reducing the severity and number
of violations of the national ambient air quality standards (NAAQS) and achieving
expeditious attainment of such standards.” The Federal agency responsible for the
action is required to determine if its actions conform to the applicable SIP.

b. State Air Quality Regulations. Under the California Clean Air Act Santa
Clara County is a moderate nonattainment area for carbon monoxide, a serious
nonattainment for ozone, and a nonattainment area for PM-10. The county is either
in attainment or unclassified for other pollutants.*

The California Clean Air Act requires local air pollution control districts to prepare
air quality attainment plans. These plans must provide for district-wide emission
reductions of five percent per year averaged over consecutive three-year periods or
if not, provide for adoption of "all feasible measures on an expeditious schedule”.
The Act also grants air districts explicit statutory authority to adopt indirect source
regulations and transportation control measures, including measures to encourage or
require the use of ridesharing, flexible work hours or other measures which reduce
the number or length of vehicle trips.

The area-wide plan required by the California Clean Air Act was adopted in
October 1991.3 The Plan proposes the imposition of controls on stationary sources
(factories, power plants, industrial sources, etc.) and Transportation Control
Measures designed to reduce emissions from automobiles. Since the Plan does not
provide for a 5 percent annual reduction in emissions, it proposes the adoption of
"all feasible measures on an expeditious schedule".

2. Current Air Quality
NASA Ames Research Center is within the nine-county Bay Area Air Basin. The

BAAQMD operates air quality monitoring sites throughout the Bay Area, including
one in neighboring Mountain View. The Mountain View monitoring site measures

52 42 U.S.C. 7401 et seq.
% Bay Area Attainment Status Summary. Bay Area Air Quality Management District
(BAAQMD). September 1993, Updated and confirmed via personal communication with Jane
McCrea. Public Information Office. BAAQMD. May 11, 1995.

5 Bay Area Air Quality Management District, Bay Area ‘91 Clean Air Plan (CAP), 1991.
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a single pollutant, ozone. The nearest multi-pollutant monitoring sites are in
Redwood City, several miles to the north, and in downtown San Jose, several miles
to the south. A summary of air quality data from these monitoring sites are shown
in Table 16.

Table 16 shows that the Federal ambient air quality standards for most criteria
pollutants are met in the South Bay. Concentrations of ozone and PM-10 do,
however, exceed the State standards. A general north-to-south deterioration in air
quality is evident in the data shown in Table 16.

The operation of Moffett Field and the NASA Ames Research Center currently
generates air pollutant emissions from aircraft operations and stationary sources.
Recent estimates of current levels of annual emissions are summarized in Table 17
for the three most important pollutants. These pollutants are considered important
because they are a nonattainment poltutant (CO) or they are precursors to a
maintenance pollutant (ROG and NOx). The stationary source emissions shown in
Table 17 are permitted by the BAAQMD, and NASA is currently pursuing a permit
to add propulsion testing in the NFAC wind tunnel facilities as a stationary source.
Additionally, aircraft operations are exempt from the BAAQMD permit process.
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Table 16

SUMMARY OF AIR QUALITY DATA FOR MOUNTAIN VIEW,

SAN JOSE AND REDWOOD CITY®

L Days Exceeding
; ; Standard in:

Pollutant ‘Standard Station 1991 { 1992 | 1993 | 1994
Ozone (0,) Federal 1-Hour Mountain View 0 0 0 0
San Jose 0 0 0 0

Redwood City 0 0 0 0

Ozone (Oy) State 1-Hour Mountain View 3 1 2 0
San Jose 6 3 3 3

Redwood City 0 0 1 0

Carbon State/Federal San Jose 4 0 0 0
Monoxide (CO) 8-Hour Redwood City 0 0 0 0
PM-10 Federal San Jose 1 0 0 0
24-Hour Redwood City 0 0 0 0

PM-10 State San Jose 10 13 10 7
24-Hour Redwood City 12 7 5 6

*  California Air Resources Board, California Air Quality Data, Annual Summaries, 1992-1994.

Table 17

CURRENT AIRCRAFT AND STATIONARY
SOURCE EMISSIONS FOR MOFFETT FIELD

(Tons Per Year)
CO ROG NOx
Aircraft Operations® 207 117 62
Stationary Sources® 3 3 13
NFAC Propulsion Testing‘ 3 1 27
Total 213 121 102

ROG = Reactive Organic Gases
NOx = Nitrogen Oxides
CO = Carbon Monoxide

*  NASA Ames Research Center, Moffert Field Comprehensive Use Plan Final Environmental

Assessment, 1994.

®  Bay Area Air Quality Management District (BAAQMD), Source Emissions for Plant No. 550,
1995.

¢ NASA Ames Research Center, April 1995.
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G. SOCIOECONOMICS

This chapter examines background information on the potential socioeconomic
effects of the proposed NASA Ames Aerodynamics Testing Program by analyzing
the existing effects of noise on the property values surrounding the site. Further
baseline information on population and income can be found in Section B of this
chapter under the discussion on environmental justice.

1. NASA Ames Research Center and the Local Economy

The mission of the NASA Ames Research Center is to conduct research and to
develop new aerospace technology that improves the safety and performance of
aircraft and supports space-exploration efforts. The Center also performs a
supporting role to other NASA centers in research and development of technology
for crew-tended spacecraft such as the space shuttle. In addition, NASA Ames
directs the operation and management of flight research, flight tests, and supporting
activities. Specifically, the NASA Ames mission specifies the following objectives
that are applicable to the proposed NASA Ames Aerodynamics Testing Program:

Aeronautics and Flight Systems.

®  Fundamental Aerodynamics. Advancing the general state-of-the-art, both
theoretical and experimental.

®  Short-Haul Aircraft Technology. Developing a technology base for
facilitating incorporation of short-haul aircraft into overall air transportation
systems.

®  Helicopter Technology. Acting as lead center for helicopter technology for
NASA and developing a technology base for improving efficiency and
flexibility for both civil and military applications.

®  Computational Fluid Dynamics. Furthering the state-of-the-art through the
definition of new systems, both hardware and software, and the application
to aeronautical and other related areas.

®  Flight Simulation. Improving the state-of-the-art to permit more effective
use of simulators in aircraft design and validation-of-flight simulation.
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® Military Support. Providing technical support to military aviation in areas
consistent with other NASA Ames aeronautics roles and unique NASA Ames
capabilities.

NASA Ames Research Center has approximately 3,400 civil servants and support
service contractors as well as approximately 575 full- and part-time academic
researchers. The strong research and development capabilities of NASA Ames
Research Center, the secure Federal airfield of Moffett Field, and the diverse
operational capabilities of the Resident Agencies at Moffett Field benefit the local
community, industries, and educational institutions.

NASA Ames Research Center's support for the development of new products and
activities includes the research and testing of newly emerging technologies. Many
of the facilities and capabilities of NASA Ames are in great demand by private
industries, due to their relative uniqueness.

2. Noise and Property Values: Background Information

No studies of the effects of an aerodynamics testing program, or a similar project,
on property values are available. However, research is available related to airport
noise and its effect on property values. A summary of the most relevant studies
associated with the proposed project is provided in Appendix J and summarized
below.

The two most relevant studies on the impact of airport noise on property values
identified were prepared in 1990 and 1994 regarding the Manchester International
Airport in Stockport, England. Though these reports are the best available data for
assessing property value impacts related to the noise generated from the proposed
program, there are some very important differences between these types of noise
generated under different conditions. Jet noise associated with planes landing at
airports does not emanate from a stationary location as it would with the proposed
testing program. Activity of an airport is also more constant and occurs over a
longer period of time during the day and week than noise generating activities of the
proposed testing program.

The first study at Manchester International Airport, conducted in 1990, modeled the
effects of noise on 3,472 property sales over an eleven-year period. The analysis
included such variables as type of residential unit, number of bedrooms, and other
property characteristics such as presence of a garage, garden or home central
heating. The properties sales were assigned a neighborhood classification system,
which distinguished each property by residential neighborhood characteristics.
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Each property was also assigned a common noise index, which is know as the Noise
and Number Index (NNI).* This noise descriptor is the measurement commonly
used in England.

The 1990 analysis concluded that properties located in areas affected by the noise of
aircraft using Manchester International Airport appeared to have lower market
values than those in other parts of Stockport. However, these differences could be
attributed to neighborhood quality, locational attributes and other characteristics of
the properties, not necessarily related to airport noise.* In addition, there are
several shortcomings of this study that include the lack of certain data, including
detailed information on the size and condition of each dwelling and property and the
proximity of each property to amenities such as parks or schools. For this reason,
the 1990 analysis was challenged and the issues reconsidered in 1994.

The second analysis of the Manchester International Airport used the same data set
as the 1990 analysis. However, the 1994 analysis used an artificial neuron network
(ANN) model. This model attempts to replicate the inner workings of the human
brain in a mathematical computer model.”” The ANN model starts with an input of
the variables without the effect of the variable being tested (in this instance a
property value that varies by noise level). The model then "learns” through
thousands of iterations to predict the noise levels at each property. The model
results found that after controlling for housing and neighborhood characteristics,
noise levels of NNI of 40 dB decreased property values from four to ten percent,

55 The Noise and Number Index (NNI) is used in the United Kingdom to assess aircraft noise
impacts. The NNI considers the average level of noisiness in units of perceived noise level (PNL in
dB) during the daytime period, and then considers the number of audible events exceeding 80 dB

" PNL during the daytime period. There is no direct correlation between CNEL and NNI since NNI

considers both a noise exposure and the number of audible events exceeding a prescribed level.
However, if specific operations parameters are known for aircraft operations, as is with Manchester
Airport, an approximate conversion can be made. Assuming that Manchester Airport has between
400 and 860 operations per day, a measurement period resulting in an NNI of 40 dB is approximately
equal to a CNEL value between 65 and 70 dB.

% Pennington, G., N. Topham, and R. Ward. Aircraft Noise and Residential Property Values
Adjacent to Manchester International Airport. Journal of Transport Economics and Policy. Volume
24, Number 1. Pages 45-59. 1990.

57 According to Collins and Evans the basic element of an ANN is a simple processing devise
called a neuron, which may be likened to the neurons in the brain. It can track direct inputs in the
forms of numerical values, which it adds together with a bias level, and effects a simple mathematical
transformation to give an output value.
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depending on the type of unit.*® A NNI of 40 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>