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1.0 SUMMARY AND CONCLUSIONS

The proposed action is designed to support the National Aeronautics
and Space Administration’s (NASA) continuing studies of flight
dynamics at transonic speeds. The 16-Foot Transonic Tunnel (16-Ft
TT) at the NASA Langley Research Center (LaRC) is NASA’s only large
transonic wind tunnel facility dedicated to airframe propulsion
interaction effects., The proposed construction of new work space
and supporting facilities, a new air reduction system, and repairs
to the air exchange tower are necessary to maintain this research
capability.

The proposed action and the No-Action alternative are the only
alternatives considered in this Environmental Assessment (EA).
Construction of new work space and parking space at an alternative
location was evaluated and determined not to be a viable
alternative because of the high cost and operational limitations.
The No-Action alternative will not fulfill NASA’s objectives for
maintaining present and future requirements for transonic testing.

Based on the evaluations presented in this EA, the environmental
impacts associated with the proposed modifications to the 16-Ft TT
would not individually or cumulatively have a significant effect on
the quality of the environment. A Finding of No Significant Impact
(FONSI) is recommended.



2.0 PURPOSE AND NEED
2.1 FACILITY BACKGROUND

The Langley 16~Foot Transonic Tunnel (16-Ft TT) is the only large
transonic facility within the National Aeronautics and Space
Administration (NASA) dedicated to the study of airframe propulsion
interaction effects (NASA, 1990). This is a major NASA facility
for the development of efficient and economical aircraft to meet
NASA’s flight requirements and which also benefits the entire
aircraft community, including the U.S. Department of Defense (DOD) ,
airframe companies, engine companies, and universities. The
research conducted in this tunnel facility has made a contribution
to nearly every aircraft in the DOD inventory as well as to those
presently in the development stage. Significant accomplishments
include drag reduction on the F-~15 and F-14, the development of the
two-dimensional nozzles for short take-off and landing (STOL)
application, the development of the turboprop aircraft concept, the
development of the nozzle for the U.S. Air Force (USAF) advanced
fighter technology (AFT), the development of the multiplane
vectoring nozzle concept, and the correction of the F~15 and B-1
nozzle aerocacoustic problem. Future research activities at this
facility will continue to support these programs as well as provide
- a focus for the propulsion integration effort on High-Speed Civil
Transport.

The 16-Ft TT came into operation in 1940 as a high-speed tunnel.
Major upgrades to the wind tunnel completed in 1950 and 1961
provided for increased air speed capability, enabling the facility
to perform supersonic and transonic studies. Major facility
rehabilitations completed in 1977 and 1990 included replacement and
modification of fan blades, installation and modification of
computer controls, construction of a new model support system,
construction of a new model preparation area, and repainting of the
tunnel interior.

2.2 PROJECT OBJECTIVES

The primary objectives of the proposed tunnel modification project
are to (1) provide the needed expansion of work space and
supporting facilities; (2) provide the needed expansion of the
facility’s air reduction system, and; (3) repair the deteriorated
components of the facility’s air exchange systemn.

During the past five years, classified tests in the 16-Ft TT have
increased significantly. Approximately 25 percent of the tests in
this facility are now at a secret or higher level of
classification. This work has put a large strain on current
working space, computing areas, and model storage areas.
Additionally, there is a shortage of parking space at the facility.
The proposed action would provide additional office space, data
computation area, model assembly area, storage area, and additional
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parking facilities, and would modernize and upgrade existing
institutional capabilities for propulsion integration data
analysis.

The 16-Ft TT uses high-pressure air to simulate jet exhaust during
jet propulsion studies. The Langley Research Center (LaRC)
compressor facility (Building 1247E) provides air at 5,000 psi,
which is reduced to 1,800 psi by an air reduction system at the 16~
Ft TT. This air reduction system provides high-pressure air to
both the 16~Ft TT and the adijacent National Transonic Facility
(NTF) in Building 1236 and any interruption of the air reduction
system affects the operation of both facilities. There is no
alternative system to provide a back-up air supply to either tunnel
facility. The proposed action will provide a second independent
alr reduction system at the 16-Ft TT. Having two independent air
reduction systems will also provide redundancy, enabling both the
16-Ft TT and the NTF to be operational when one of the air
reduction systems is out of service.

The wind tunnel air stream is cooled by an air exchange system.
The air exchange tower at the 16-Ft TT has been in operation for
over 50 years without rehabilitation, and some of the components
have deter.icrated. The proposed action calls for removing and

'replacing the detériorated components, such as portions of the roof
and inner walls.

2.3 SCOPE OF THE ENVIRONMENTAL ASSESSMENT

This Environmental Assessment (EA) addresses environmental issues
related © construction of the proposed modifications and operation
of the . Ft TT after the modifications have been constructed.
This EA was prepared in accordance with the Council on
Environmental Quality Regqulations for Implementing the Procedural
Provisions of National Environmental Policy Act (NEPA) (40 CFR
Parts 1500 - 1508) and NASA’s procedures for implementing the
provisions of NEPA (NHB 8800.11).



3.0 ESCRIPTION OF PRQPOSED ACTION AND ALTERNATIVES

3.1 FACILITY DESCRIPTION

The existing 16~Ft TT (Building 1146) is located along the western
perimeter of the NASA LaRC, along Virginia State Route 172 in the
Hampton Roads area of southeastern Virginia (Figure 1). The 16-Ft
TT is a closed-circuit, single-return, continucus-flow atmospheric
tunnel having a slotted test section. The test medium is air at
atmospheric conditions. The normal test range is from Mach number
0.2 to 1.3. Speeds up to Mach 1.05 are obtained with the tunnel
main drive fans; speeds above Mach 1.05 are obtained with a
combination of the main drive fans and test-section plenum suction
created by a compressor.

The 16~Ft TT is used for studies of aerodynamic characteristics,
flow simulation, and flow analysis of aircraft configurations at
transonic speeds. The aerodynamic characteristics are obtained on
both powered (propulsive) and unpowered models with flow simulation
(engine/nacelle) including inlet (flow through) and exhaust {hot or
cold flow) studies.

The tunnel is a steel structure situated above ground on piles
(Figure 2). The length of the tunnel ¢ircuit along the center 1line
is 283.5 meter (930 feet). The maximum inside diameter of the
large end of the tunnel is 17.7 meters (58 feet), and the test
section is a regular octagonal cylinder having a cross-sectional
area slightly less than that of a 4.9-meter (16-foot) diameter
circle. The test section air removal equipment is located cutside
the tunnel between the diffuser and the return passage. The wind
tunnel drive end is located at the northern end of the tunnel. The
two main drive electric motors, housed outside the tunnel, are each
connected to one of the drive fans through a shaft about 18.3
meters (60 feet) long. The drive fans constitute a two-stage
axial-flow compressor having two sets of counter-rotating blades
with no stator blades. The air exchange tower, located at the
southern end of the tunnel, provides for cooling of the wind tunnel
air stream and scavenging of exhaust gases from any engines
operated in the test section during research investigations.

The office and administrative space is located in a brick structure
along the eastern side of the wind tunnel (Building 1146). This
structure is mostly two-story, with a small single-story section in
the center. The original structure constructed in 1940 was a
single-story structure; the two-story wings were constructed during
the major facility rehabilitation in 1950.

The 16-Ft TT is operational either daytime or nighttime, whenever
sufficient electrical power is available. The tunnel facility
requires about 80 megawatts to come up to top speed. On average,
there are 1 to 2 test runs per shift, and each run lasts about 2
hours. The 16-Ft TT operates approximately 500 hours per year.
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3.2 PROPOSED ACTION
The proposed action consists of five parts:

1. Demolish the center one-story office and administrative space
in Building 1146 (approximately 186 meters? (2,000 feet?)) and
construct a new two-story section. The new section will
extend out 1.8 meters (6 feet) further than the existin%
building wings, and will provide approximately 558 meters
(6,000 ft?) of new space. The new space will include an
unclassified storage area, a classified storage area, an
unclassified computer area, a classified computer area, and an
engineering work area.

2. Construct a new storage building outside Building 1146. The
proposed storage building will be a pre-fabricated metal
structure constructed on a concrete slab. The proposed
location is beneath the elevated tunnel structure, in an area
that 1is presently grass-covered. To accommodate this
location, LaRC will need to relocate an existing stormwater
drain. The opening to the existing drain will be capped and
a "T" will be installed to the side.

3. Construct a new, paved 25-space parking lot. The area of the
new parking lot presently is gravel-covered and is being used
as a laydown area for an exterior tunnel painting project.
Once the exterior tunnel painting project is complete, the
laydown materials will be removed from this area. No
additional land clearing is necessary for construction of the
parking lot.

4, Repair the existing air exchange tower. The repairs to the
air exchange tower and mechanisms will consist of replacing
the roof; replacing approximately 50 percent of the sheet
metal outer skin and the asphalt/asbestos coated inner walls,
as needed; repairing approximately 10 percent of the metal
skin on the intake and exhaust vanes; refurbishing/replacing
the cable mechanism on the exhaust vane actuator, and;
performing general cleaning and painting.

5. Construct a new air reduction system. A second independent
system is proposed for construction adjacent to the existing
system, which will be retained. Addition of valves, filters,
controls as well as piping are proposed to the existing piping
distribution system at the 16~Ft TT. The new system will be
constructed on a pad in an area that is presently gravel-
covered. No additional land clearing is necessary.

All of the proposed construction will occur within an industrial

area. The construction of the office space, parking lot, and
outdoor metal storage building is scheduled to begin in April 1993
and will be complete in April 1994. The repairs to the air
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exchange tower and the construction of the new air reduction system
are scheduled for the summer seasons to coincide with the time when
the tunnel is down for annual maintenance. These activities will
occur between August and September 1993, and between July and
September 1994.

The estimated construction cost for the proposed project is $3.5
million.

It is not anticipated that project construction will interrupt
ongoing study activities at the 16-~-Ft TT. Completion of the
proposed project is not anticipated to result in substantial
changes to the operation of the 16-Ft TT.

3.3 NO-ACTION/OTHER ALTERNATIVES

Construction of new work space and parking space at an alternative
location at LaRC was considered during project planning. This was
determined not to be a viable alternative because of the high cost
and operational limitations. There are no practicable new-
construction alternatives to the proposed repairs to the air
exchange tower, or to construction of the new air reduction system.

The only alternatives considered in this EA are the proposed
activities described in the preceding section and the No-Action
alternative. Inclusion of the No-Action alternative in an
environmental analysis is prescribed by the Council on
Environmental Quality Regulations Implementing the Procedural
Provisions of the Natiocnal Environmental Policy Act (40 CFR 1500~
1508). The No-Action alternative provides the benchmark against
which the proposed action is evaluated. The No-Action alternative
will maintain the status quo, and will entail continued use of the
16~Ft TT in its present ccdition.

The No-~Action alternative will result in no impacts on the
environment from either construction or operation; however, this
alternative will not relieve the operational limitations presently
occurring at the 16-Ft TT. Transfer of some study activities from
the LaRC 16-Ft TT to an alternative facility would not be
practical. The only alternative facility is the USAF’s 16-Ft TT at
Arnold Engineering Development Center (AEDC) in Tennessee; however,
because the LaRC 16-Ft TT generally has a five-year backlog of
research requirements, it is not feasible that this level of effort
could be absorbed by the AEDC facility. Additionally, under the
No-Action alternative, the needed repair to the air exchange tower
will not be made, which will compromise the continued operation of
the LaRC 16~Ft TT. It is imperative to the nation’s aeronautical
research capability that the LaRC 16-Ft TT be maintained in an
operational and productive state.



4.0 ENVIRONMENTAL IMPACTS

4.1 PROPOSED ACTION
4.1.1 Water Quality

There will be no construction impact on water guality at LaRC. The
construction contractor will be required to implement a sediment
and erosion control plan for the project which will ensure no
impact to surface water systems. The sediment and erosion control
plan will be approved by the Contracting Officer prior to
construction.

Domestic wastewater from the 16-Ft TT is discharged to the Hampton
Roads Sanitation District (HRSD) under :2rmit for treatment and
disrosal. The proposed action will not result in a change in the
quantity or quality of this discharge since there will be no change
in tunnel operation or in the number of employees at the 16-Ft TT.
The tunnel facility does not generate any process wastewater.

There will be a minor increase in the amount of impervious surface
due to the construction of the paved parking lot. The additional
runoff will be incorporated into the existing stormwater management
system at LaRC. = b = g StC

4.1.2 Air Quality

Construction of the proposed action will result in minor and
temporary fugitive dust emissions during building demolition and
earthwork operations. The use of standard construction dust
control practices, such as spraying disturbed areas with water,
will minimize any dust emissions. Emissions from construction
vehicles and equipment will be minimal, provided that the vehicle
engines and equipment are properly tuned and maintained.

The compressor and drive motors of the 16-Ft TT are electric-
powered and do not generate air emissions. During operation, the
tunnel facility exhausts air from the tunnel circuit at the rate of
5,600 meters’/hour (200,000 feet®/hour). This exhaust is primarily
atmospheric air, but may include engine exhaust gases when engines
are operated in the tunnel during investigations. The amount of
exhaust gases produced by the engines is negligible. The 16~Ft TT
is exempt from requiring a Clean Air Act permit for operation, and
the Virginia Department of Air Pollution Control has not expressed
concern over the emissions from the 16~Ft TT. The proposed action
will not result in any changes in the air emissions from this
facility.

4.1.3 Biological Resources

The biological resources of LaRC are described in the facility
Environmental Resources Document (NASA, 1379; under revision at the
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time of this writing). The 16-Ft TT is located within the densely
developed western area of LaRC. There are no natural habitats in
the vicinity of the tunnel facility. Construction of the proposed
new office and work space will require minor clearing of lawn area
(approximately 2,325 meters® (25,000 feet?)) adjacent to the
existing office building. Construction of the proposed new parking
lot will occur in an area that presently is gravel-covered. The
proposed action will have no effect on biological resources at
LaRC.

4.1.4 Endangered and Threatened Species

No Federal or state-listed endangered or threatened species are
known to occur at LaRC (Letter from Virginia Department of
Conservation and Recreation’s Division of Natural Heritage dated 21
January 1993). However, nc comprehensive field survey has been
performed at LaRC. The proposed action will occur in an industrial
area ©of the Center devoid of suitable natural habitat. The
consequences of the proposed action will not affect any endangered
or threatened species, or their critical habitat.

4.1.5 Waste Generation, Treatment, Storage, and Disposal

Non-hazardous solid waste yenerated at LaRC is disposed of by
burning in the on-site refuse-to-steam plant, or by disposal in an
cff-site permitted landfill. Construction debris from the proposed
action will be disposed in an off-site permitted landfill. The
proposed action will not affect the quantity or disposal of solid
waste generated due to operation of the 16-Ft TT. LaRC will
require the construction contractor to identify any hazardous
wastes which will be generated during construction of the proposed
project, and to submit a hazardous waste disposal plan to the
Contracting Officer for approval prior to the planned disposal.

The 16~-Ft TT does not generate any hazardous wastes and the
proposed action will not result in the generation of any hazardous
waste during operation of the tunnel facility.

4.1.6 Noise

Construction of the proposed action will produce minor increases in
noise levels in the immediate vicinity. The most intensive of the
proposed construction activities are the demolition and
reconstruction of the office and administrative area on the eastern
part of the facility. These activities will require some diesel-
powered equipment, such as front-end loaders, dump trucks, concrete
ready-mix trucks, and mobile cranes. The equipment will operate
intermittently during daytime hours and produce noise levels in the
range of 95 dBA locally. The noise will attenuate rapidly with
distance and will likely be indistinguishable from background area
noise at a distance of about 183 meters (200 yards). Noise-
sensitive receptors within this distance include other LaRC
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facilities and the building parking lot. As part of the Center
Noise Control and Hearing Conservation Program, LaRC monitors noise
levels within its property and facilities and takes appropriate
actions such as providing hearing protection or evacuation when
necessary of personnel from high noise areas in compliance with the
Federal Noise Control Act (40 CFR 201-211). The nearest sensitive
receptor outside LaRC property is the trailer park located about
610 meters (2,000 feet) to the southwest. No noise-sensitive
receptors will be impacted by construction noise. Other
construction activities will produce lower noise levels and will
not have any adverse impacts.

The operational routine and schedule of the 16-Ft TT will not
change as a result of the proposed action. The modifications will
not alter the noise producing characteristics of the tunnel and
hence no change in the operational noise levels is expected. The
closed-circuit design of the 16~Ft TT contains most of the noise
produced within the building. H-wever, during full-load operation
of the tunnel at Mach 1.3, the .xhaust air from the electrically
driven, 9-stage compressor is vented to the atmosphere through a
vertical stack. This raises exterior noise levels in the nearby
trailer park to about 70 4BA during short test runs (NASA, 1980).
The location of the trailer park adjacent to a race track and along
the flight path to the Langley Air Force Base (Langley AFB, 1390),
places it within the Noise Contour District of the City of Hampton.
The City requires that new developments in the area be built with
additional acoustic insulation and that prospective property buyers
be made aware of the potential high noise levels. The 16-Ft TT
operating noise levels is compatible with the City’s area noise
designation.

4.1.7 Toxic Substances
Construction of the proposed action will require the removal and
dispcsal of the following materials as part of the demolition of
the existing administrative space, and removal of the deteriorated
components of the existing air exchange tower:

765 meter? (8,230 feet?) of vinyl asbestos tiles

280 linear meters (918 1linear feet) of asbestos pipe
insulation

279 meter? (3,000 feet?) (the top 2") of asbestos-contaminated
s0il

4,892 meter’ (52,610 feet?) of asbestos-covered metal siding
443 meter? (4,770 feet?) of asbestos-coated louvers

3,348 meter? (36,000 feet?) of lead paint
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The asbestos waste will be managed in accordance with applicable
Federal, state, and local regulations (including 40 CFR 763 Subpart
M, Ratlonal Emissions Standard for Asbestos; 29 CFR PART 1926.58
Asbestos, and Part 54-145 of the Code of Virginia), the Langley
"Facility Safety Requirements" (LHB 1740.2) and the "Langley Safety
Requirements" for contractors, Section 01060 (SPECSINTACT).

The asbestos removal for this project will be performed by the
construction contractor in accordance with the LaRC SPECSINTACT,
which requires the contractor to perform all necessary agency
notifications, and to submit an asbestos operational plan to the
Contracting Officer for approval. The contractor will be
responsible for transporting properly packaged asbestos waste to a
specified staging area at LaRC. From there, the asbestos waste
will be disposed off site in an asbestos-licensed landfill.

Other toxic substances, such as lead paint, encountered during
project construction will be managed in accordance with appropriate
Federal, state, and 1local regulations, and «~ith the LaRC
SPECSINTACT. The contractor will be required to submit a lead
paint plan specific to this project.

4.1.8 Historic, Archeological, and Cultural Factors

In accordance with the "Programmatic Agreement Among the Natiocnal
Aeronautics and Space Administration, the National Conference of
State Historic Preservation Officers, and the Advisory Council on
Historic Preservation" (signed 20 September 1989), the proposed
action is classified a Category B activity. Category B activities
are limited to actions that do not alter the characteristics of
this facility that support its historical significance: (1)
replacement of historic hardware and components, (2) modification
of the original structure and equipment, and (3) new construction
compatible with the existing structure, purpose, and operation of
the facility. The Programmatic Agreement does not require
consultation with the State Historic Preservation Officer (SHPO)
for Category B activities, but requires NASA to include a
description of the project and the mitigation measures in the
annual summary of its activities. LaRC will generate the
appropriate mitigation measures, which include recordation,
offering artifacts to museums and the SHPC, and preserving the NACA
stone nomenclature from the original structure and incorporating it
into the new structure. LaRC will describe the project activities
and mitigation in the established annual reporting process.
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4.1.9 Economic, Population, and Employment Factors

The current workforce aﬁ the 16-Ft TT is about 45 persons, with
additional support on an as-needed basis. The proposed action will
not change the workforce at the 16-Ft TT.

The proposed modifications have an estimated construction cost of
$3.5 million. It is anticipated that much of this expenditure will
be made within the Hampton Roads region.

4.1.10 Radioactive Materials and Non-ionizing Radiation

No radiocactive materials or non-ionizing radiation will be used or
released in the construction or operation of the proposed action.

4.1.11 Wetlands and Floodplains

There are no wetlands or floodplains in the vicinity of the 16-Ft
TT. ©No wetlands or floodplains will be affected by the proposed
action.

4.1.12 Coastal Resources Management

LaRC is located within Tidewater Virginia, but is excluded by law
from the Virginia coastal management area. The proposed
modifications to the 16«Ft TT will not affect Virginia’s coastal
zone, and will be consistent with the Virginia Coastal Resources
Management Program.

4.1.13 Energy

The 16~Ft TT is a major electricity user at LaRC, and is covered by
the facility~wide energy management program for energy conservation
and efficient usage. The proposed modifications to the facility
will not have a significant effect on the electricity usage of the
tunnel. There will be a minor increase in electricity usage in the
new office space.

4.2 NO-ACTION ALTERNATIVE

The No-Action alternative will result in no impacts to the
envirenment from either construction or operation; however, this
alternative will not relieve the current and projected strain on
the engineering and administrative facilities at the 16-Ft TT; will
not relieve the limitations imposed by the shared air reduction
system; and will not prevent limitations on future facility
operation imposed by a deteriorating tunnel air cooling system.
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