
(NASA-TH-X-67680) FINAL ENVIHONMENTA1
IMPACT STATEMENT FOR LANGLEY (NASA)
17 Aug. 1971 69 p CSCL 14B

N72-21285 ^ A *,.

-=-*&>
CO)

CO/
^N'!

G3./.1A
Unclas
23631

<^>w

NATIONAL TECHNICAL INFORMATION SERVICE

Distributed .., 'to foster, serve
and promote the nation's

economic development
and technological

advancement.'

U.S. DEPARTMENT OF COMMERCE

This document has been approved for public release and sale.



t /"I E%.(/*^8 r°*Sf/ f"i £'!t™ tf°* 5~ /» IT'-iuF* 8 C /** F^* & 6 "B" IT™ 8"^LANGLEY RtSEARCH CENTER

August S97!
Ropmducod by

NATIONAL TECHNICAL
INFORMATION SERVICE

Springfield, Va. 22151



TABLE OF CONTENTS

Page

SUMMARY OF STATEMENT i

Section

I. INTRODUCTION 1

II. MISSION 3

III. DESCRIPTION OF CENTER 7

Location . 7
Land Area - Real Estate 7
History and Growth ' • ' 8
Community Information 9
Zoning Regulations . . . . 9
Coordination with Communities 9
Geology and Meteorology . 10
Geology 10
Soil Conditions 10
Climate 11

IV. EHVIROra.IE.NTAI, IMPACT . . ; 12

1. Description of the Langley Research Center
Operations With Potential to Affect the
Environment . . . - * , . 12

Electricity 12
Steam Generating Plant 12
Water - Source of Supply 13
Sanitary Sewer System ill-
Waste Disposal 15
Trash 15
Normal Refuse 15
Wet Garbage l6
Scrap Metals 16
Scrap Materials 16
Chemical Waste 16
Radioactive Waste 19
Storm Sewer System . 20

Research Facilities 23
Equipment 23
Transportation Vehicles 2k
Noise 25

2. The Probable Impact of the Langley Research
Center on the Environment 26



Section Page

3- Probable Adverse Environmental Effects Which Cannot
"be Avoided Should the Operations be Continued ... 28

k. Alternatives to the Current Action JO

5- '-The Relationship Between Local Short-Term Uses of
Man's Environment and the Maintenance and
Enhancement of Long-Term Productivity 30

6. Any Irreversible and Irretrievable Commitments of
Resources Which Would be Involved in the
Continuation of Langley Research Center 31

7. Coordination With Federal, State, and Local
Agencies . . . . . 31

APPENDIX A - SITE MAPS

APPENDIX B - SOURCE INVENTORY



SUMMARY OF STATEMENT •'

Final fjnviromnental Impact Statement
Langley Research Center
••'" Hampton, Virginia

1. Name of Action: (Check one) (x) Administrative Action.
( ) Legislative- Action

2. Brief description of action indicating what states (and counties)
particularly affected.

Langley Research Center is located within the City of Hampton,
Virginia, and adjacent to York County, Virginia. This impact
statement is an evaluation of an existing installation which
has been in operation for over 50 years.

3- Summary of environmental impact and adverse environmental effects.

Appraisal of various operations and functions at Langley
Research Center reveals that.there are three principal
sources of concern with respect to adverse environmental
effects. They are:

.a. Heating-plant emissions and blowdown effluents.

b. Cooling tower chromates in blowdown effluent.

c. Brief periods of noise produced by wind, tnnnels. -

The. effects of a. and b. are confined to the Center. Funds have
been requested to modify these facilities so that emissions and
effluents will be within the levels established by published guide-
lines. The effect of tunnel noise is mitigated to some extent by
distance from adjacent communities.

4. List alternatives considered.

Not applicable to an established existing research center that has
a value in land and facilities in excess of $250 million.



5- List all Federal, State., and local agencies and other sources from
which written comments have been received.

Written comments were received from the Council, for Environmental
Quality. The impact statement was revised to conform to the
recommendations contained in the comments.

6. Dat-i."- draft statement and final statement made available to Council
of Kavircii.merj.tai Quality and public.

The draft statement was made available to CEQ and the public on or
about March 2, 1971.

The final statement should be available to the public and CEQ, on
or before August 30, 1971.
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SECTION I -

INTRODUCTION

This institutional environmental impact statement for the Langley

Research Center is prepared in compliance with RASA Management Instruc-

tion (NMI) 8800.7A, "Guidelines for the Preparation of Environmental

Statements Required l>y the National Environmental Policy Act of 19*59- "

In this report we describe the potential sources of pollution at

Langley Research Center and our methods of eliminating or minimizing

their effect on the environment. Generally, these potential sources

may be broadly categorized as noise, chemical, gaseous, and particle

emissions into the atmosphere or surrounding water.

The Langley Research Center is described, together with the nature

of its activities, from which it can be seen that the Center is basically

not a major pollution source. Geographical, geological, and climatic

characteristics of the site are also described, inasmuch as they influence

both the choice of disposal methods and the environmental effects of the

pollutants.

The document describes as quantitatively as possible the known or

probable pollution sources at the Center. Where the intensities (or

concentrations, etc. ) of these sources might exceed the recommended guide-

lines, the corrective actions that have been taken or are being taken

are described. The entire inventory of pollution sources and control

methods is summarized in an appendix.



The coordination of our pollution-control activities with those

of Federal, State, and local agencies is also reviewed, together with

various other related items that were requested in the above-mentioned

Management Instruction.

It will be apparent from the document that while, as already noted,

the Langley Research Center is not the type of installation that con-

tributes very significantly to pollution of the environment, it is

applying all reasonable effort to control its pollution sources and

maintain them within the limits recommended by the guidelines.



.SECTION II

MISSION

The Langley Research Center conducts a comprehensive range of

research programs to identify and evaluate new opportunities for

advanced aeronautical and space flight activities; to expose and solve

the basic technical problems confronting flight progress; to evolve,

improve, and validate the technological basis for the design, con-

struction, and operation of advanced aircraft and space vehicles;

to support the conduct of nationally important flight projects; and to

promote the broad diffusion and application of aerospace research

knowledge.

A significant portion of the Langley research program is directed

to developing, evaluating, and refining specific aircraft designs and

to exploring and understanding improved concepts and technology on

which future aircraft with more advanced performance, increased opera-

tional capabilities, and enhanced safety and economy may be based. In.

this effort, special emphasis is placed on the evolution of aircraft

configurations which maximize flight efficiency, as in the Langley

supercritical wing development for high-subsonic-speed transports,

variable-sweep-wing and optimised-integrated-clesign approaches for

supersonic military and civil aircraft, and the study of improved con-

cepts for ramjet-propelled hypersonic vehicles and V/STOL aircraft

designs. Associated research is aimed at the prediction of critical

operating loads and aeroelastic characteristics of advanced designs,



and the evolution of new materials and. structural concepts with improved

efficiency under critical environments. Related programs are providing

insight into the stability and control problems of nev generations of

vehicles, and particularly those associated with all-weather and

terminal-area operations, cooperative or competitive maneuvering, and

other complex flight tasks. Studies are also under way on the technology

for detecting clear-air turbulence and aircraft trailing vortices; on

simplified lower cost approaches to collision-hazard warning systems}

and on integrated and automated controls for light aircraft. Considerable

work is under way investigating the basic, causes of aircraft propulsion

noise and sonic boom, the characterization of their annoyance effect's,

and the study of practicable methods for noise reduction. Advances

being accomplished in the study of tire, braking system, and runway

surface design requirements for improA^ed aircraft traction and control

on water- and slush-covered runways are finding important applications

in the automotive safety field. 'The technical support of the Air Force,

the Wavy, the Army, the Federal Aviation Administration, and the aerospace

industry is a continuing portion of the Langley program.

Another•significant portion of Langley's skills and resources is

devoted to advancing the Nation's space flight capabilities, and to

the management and support of important space flight projects.

Especially noteworthy are research efforts relative to atmosphere-

entry aerothermodynamics and heat shielding for return from earth-

orbital, lunar, and planetary missions; the structural dynamic



character! ;;s of large launch vehicles and complex modular spacecraft)

advanced cojJ.'igura.tions for lifting-entry and controlled-landing space-

craft, refurbishable space vehicles, a long-duration orbital and planetary

systems, and expandable space structures; the effects of heat, vacuum,

loads, noise, micrometeoroids, and radiation on the performance of

vehicle systems and materials} the technology of improved electronic,

propulsion, information, structures, and life support systems) and man's

functional capabilities and systems accommodations for performance•of

complex manned space missions involving space assembly and maintenance,

rendezvous and docking, extravehicular operations, and extraterrestrial

landings.

Because of its broad space research experience and flight project

success, Langley has been assigned responsibility for the Viking Project,

which plans to orbit and soft land unmanned instrumented vehicles on

Mars in 19?6 for study of Martian geophysics, atmospheric characteris-

tics, local surface properties, and life-form indicators. Langley is

also prominently engaged in the definition and provision of advanced

technology required for the selection and development of manned systems

and operations for future national space shuttle, space station, space

base, and planetary mission projects. This includes investigations of

mission flight mechanics and operations) configuration performance and

aerothermal characteristics) structural efficiency, aeroelasticity,

dynamics, and thermal protection) the technology of practicable navi-

gation', guidance, control, power, propulsion, information, tracking,

communications, and long-duration life support systems; criteria for



human factors and crew activities; and the definition, development,

and integration of worthy mission experiments. Langley is also

responsible for the development and operation of the Scout launch vehicle

in its various national and international satellite and entry vehicle
**

applications; for the provision of ranges of technology and experiments

for the continuing phases of the Apollo lunar and applications programs; .

and for "broad technological support of a number of other space flight

proje.cts.



SECTION III

DESCRIPTION OF CENTER

Location. Located approximately 100 air miles south of Washington,

D.C.) Langley Research Center is adjacent to the runway facilities of

Langley Air Force Base and within the political subdivision of the

City of Hampton, Virginia. Geographically, the Center can be described

as near the southern extremity of the lower Virginia Peninsula (Lat. 37° •

5' Nj Long. 76° - 21' W), and between the northwest and southwest

branches of Back River, a tidal estuary of Chesapeake Bay.

Land Area - Real Estate. The Center occupies 773 acres of

Government-owned land, divided into two areas by the runway facilities

of Langley Air Force Base. The West Area consists of 750 acres, h-̂ 0

owned by NASA and 320 under permit from the Air Force. The East Area

comprises 23 acres under Air Force permit. Runways, some utilities,

and certain other facilities are used jointly by NASA and the Air Force.

In addition, there are 110 acres of NASA-owned land located in the

City of Newport News, Virginia, 3,277 acres under permit from other

Government agencies and 9 acres under lease. The total acreage presently

owned, under permit, or leased is ij-,169-

Langley Research Center comprises 219 buildings and structures

located in the two major areas which are approximately k miles apart.

The East Area contains 22 facilities and is located entirely within

the confines of Langley Air Force Base. Most of the East Area
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structures are major wind, tunnels with their supporting facilities,

the balance being administrative and project office spa,ce. The West

Area is the major portion of the Center. The buildings are generally

two to three stories, of permanent construction of brick, concrete,

and masonry block, and are well maintained. Streets are paved, gently

curving, and bordered in many stretches with shade trees so that this

area of the Center presents an eye-pleasing appearance.

History and Growth. Langley Research Center had its early beginnings

in 1917 when the War Department purchased land in Elizabeth City County,

now Hampton, Virginia. It was procured for the joint use of the Army and

the National Advisory Committee for Aeronautics (NACA), the forerunner of

the National Aeronautics and Space Administration. The new base was named

Langley- Field. On June 11, 1920, the Advisory Committee for NACA con-

ducted exercises at the new field dedicating NACA's first wind tunnel and •

the laboratory, which was officially designated as the "Langley Memorial

Aeronautical Laboratory." Until'the beginning of World War II, the growth

of Langley was relatively slow.

The exigencies of war created urgent demands for increasingly

faster and more effective military aircraft. The resulting rapid

expansion of research facilities at Langley -brought forth startling

developments so that by the end of World War II new turbojet and

rocket engines made possible unmanned flight in the upper atmosphere

at supersonic speeds. Successful research launched the United States

into the Space Age and contributed greatly to the growth of Langley.

In response, Congress in 1958 passed the "National Aeronautics

and Space /ct" which terminated NACA and marked the beginning of the
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"National Aeronautics and Space Administration." NACA, with the

excellent laboratories of Lang.ley and three other installations,

became the nucleus of the new civilian, agency to be known as NASA.

NACA's "Langley Laboratory" then for the first time became officially

designated as "The Langley Research Center of the National Aeronautics

and Space Administration."

Community Information. Hampton, including Langley Research

Center and Langley Air Force Base, is an integral economic and social

component of the Newport News-Hampton Area. The metropolitan popula-

tion totaled approximately 280,000 persons in 1970-

Zoning Regulations. Because of its relative isolation from

populated areas of metropolitan Hampton-Newport News, no local zoning

regulations appreciably affect the development or operation of the

Center. A. height limitation has been agreed upon between NASA and

the Air Force to restrict structures to 250 feet in height, outside

the normal runway clearance criteria..

Coordination with Communities. Close and continued liaison has

been maintained by the Center's management with the Air Force, the

cities of Hampton and Newport News, and with York County to bring

about necessary decisions for capital improvement programs affecting

traffic and transportation, adjacent land use, off-base utilities,

and cultural and recreational facilities.
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Geology _and Meteorology

Geology. Langley Research Center is located in the At],antic-

Coastal Plains' physiographical Province of Virginia. The coastal

plain consists of a series of marine and nonraarine terrace deposits

that step up in elevation, from east to West, from sea level to

about 300 feet at the western extremity of the Province.

Langley is situated on an emerged marine terrace plain of

Pleistocene Age. The coastal plain in the subject area is underlaid

by sedimentary formations composed of sand, silt, clay, marl,

diatomaceous earth, and gravel which range in age from early Cretaceous

to recent. These materials are, for the most part, unconsolidated

or only partly consolidated, but in certain of the formations, indurated

layers are interbedded with the softer materials. These Sedimentary

Beds, as a whole, form a wedge-shaped mass which thickens to the south-

east. The aggregate thickness of this sedimentary bed in the subject

area is about 2,500 feet and rests on crystalline rock. The surface

formation in the Langley Research Center area is Talbot, which consists

of layers of medium dense sand, clay, gravel, and silt that may have

a thickness of kO to 50 feet. Beds of marine or brackish water, shells,

cypress stumps, and other plant remains'may also exist within the

formations.

Soil Conditions. Soil in the area is sand,'mixed with varying

amounts of clay. The surface is deposited loam from 2 to 6 feet in

depth. Heavy structures require pile foundations and new pavements

require extensive subgrade preparation.
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Clirfiate. The promimity of Langley and the general Newport News-

Hampton area to the Atlantic Ocean provides the peninsula with a mild

year-round climate. The annual mean temperature is 60°; the warmest

month being July, with an average temperature of 78.8 . The coldest

month, January, has an average temperature of 'i-1.9°« Extreme cold

waves seldom penetrate the area; a recording of zero has never been

recorded by officials since records were begun 90 years ago, and

snowfall is light.

Records of the United States Weather Bureau show that winds are

of moderately high \- -locity with north-northwest winds prevalent

during October, November, and December, and south-southwest winds

prevalent during April, May, and June. The annual precipitation

averages 1+2.9 inches. July, normally, has the greatest amount of

rainfall, with an average of 6.50 inches. Relative humidity, maximum

100 percent, minimum 39 percent; snowfall, annual average 8.6 inches

with a maximum of k.k- inches in a 2^-hour period. Winds of hurricane

velocity are not of normal frequency, but every 2 or 3 years during

the months of August and September there is the possibility of a

hurricane originating in the Caribbean area, reaching as far as the

Middle Atlantic States or beyond in its northwest course. Several

times in the past 50 years, this course has included the general

Norfolk area. Winds of 80 to 100 miles have been recorded, together

with 8- to 10-foot tides. Langley Research Center, however, with a

13-foot elevation, has not been inundated except for a few facilities

in the East Area.
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SECTION IV

ENV IHONMENTAL IMPACT

1. Description of the Langley Research Center Operations With
Potential to Affect the Environment

Electricity. Langley's electrical power is served from the

Peninsula Substation for the Virginia Electric and Power Company "by

two 500 MCM copper overhead transmission lines operating at 110 kV,

each protected "by a 2^0 MVA circuit breaker at the substation. Pro-

vision is made in the design of the VEPCO system and of the Langley

system for the eventual addition of a third 3.10 kV feeder, when and

if needed.

Steam Generating Plant. The Langley Research Center West Area

heating plant contains five steam boilers which provide steam for

operating research equipment and for utility heating purposes.

Number 6 fuel oil of the lowest sulfur-content fuel that is

reasonably available is consumed at an average rate of 500 gallons

per hour. Smoke densities discharged from the stacks during normal

operations are within the limitations published in the Federal

Register, Vol. $1, No. 107, titled "Prevention, Control, and Abatement

of Air Pollution From Federal Government Activities: Performance

Standards and Techniques of Measurement."

National primary and secondary ambient air quality standards,

published in the Federal Register, Vol. 36, Wo. £&-, dated April 50,

1971, however, are exceeded by this facility. Initial calculations show



concentrations of sulfur dioxide to be 5*000 Mg/m and particulate

matter to be 180 |.ig/iu5 over an. averaging time of 1 hour. The solution

to this problem involves the substitution of natural gas for fuel oil,

and the modification of the heating plant stack to permit adequate

dispersion of the effluent gases.

Slowdown of the boilers discharges approximately 2.5 million

gallons of waste water per month. This water has a high alkalinity

and large solids content because .of treatment with chemicals to pro-

tect the boilers. The possibility of discharging this water into the

municipal sewerage system will be explored. It presently is dumped

into the storm sewer system.

Environmental control projects included in the FY 75 C of F budget

will materially improve this facility if funding is approved for con-

struction projects requested. «...

Water - Source of Supply. Langley Research Center does not have

an independent source of water, but shares a common source with Langley

Air Force Base and Fort Monroe from an impounding reservoir, purifi-

cation plant, and pumping station located on a Government reservation

at Big Bethel Reservoir. Three parallel transmission mains deliver

water to Langley Air Force Base. From there, two transmission mains,

traversing slightly different routes, deliver water to Fort Monroe.

Elevated storage is provided at both locations, 12,500,000 gallons

being provided at Langley Research Center/Langley Air Force Base and

750*000 gallons at Fort Monroe. The entire system is United States

Government-owned and U.S. Army-operated.
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The reservoir has an 0-square-mile -watershed which vail yield, a

flow of sufficient capacity to satisfy the requirement of the' system

only during periods of average or greater than average rainfall.

During periods of less than average rainfall, it has been necessary

to supplement the raw water supply by purcha.se from the City of Newport

News.

Sanitary Sewer System. Sanitary sewer system effluent from

Langley Research Center is deposited into the Hampton Roads Sanitation

District Commission system. All sewage in this system is treated and

processed to a degree which meets all applicable Federal and State laws.

There are several facilities which have waste systems that for .

various reasons are not connected to the central sanitary sewage system.

These facility drain systems are operated as follows:

Building 1258, Landing Loads Compressor Building, and

Building 1199, Maintenance Building, have septic tanks

with drain fields. Building 1258 is being converted

to holding tank operation, and Building 1199 will be

connected to the sewer by means of a pumping lift

station.

Building 1.150 in the West Area and Building 720-A in

the East Area have glue pots in the Model Finishing

Shops. The residue from the glue pots' traps is pumped

out by the septic tank pumping trucks approximately

once a month. The water effluent is drained to the

sanitary sewer system.



Building 1213, West Cafeteria, and Building 1222, Morale

Activities Building, have grease traps provided in the

kitchen drains to the sanitary sewer system. The grease

traps in the Cafeteria drains are pumped out about every

2 weeks and those in the Activities Building drain about

once a month.

The underground utilities tunnels have sumps to collect

drainage from the steam and condensate from the air used

to operate the pumps. The oil that settles out in the

sumps of the underground utility tunnels is pumped out

annually by the septic tank pump trucks and the water

effluent is directed to the storm sewer system.

Waste Disposal

Trash. Disposal of trash at Langley Research Center is accomp-

lished by the following methods:

Normal Refuse. Normal refuse includes paper, floor

sweepings, and similar general trash. It is collected

in .6-eubic-yard containers (Dempster Dumpmaster type)

and then transported by hydraulic packer-type equipment

to an on-base sanitary land fill area for disposal.

(Approximately h& cubic yards per working day.) Services

for this operation are provided under a contract

which also includes similar services for Langley Air

•Force Base, Fort Monroe (U.S. Army), and Fort Eustis

(U.S. Army). The contract is issued by the Langley Air
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Force Base with prorata funds furnished 'by the four

Government agencies serviced. The on-base sanitary

fill area is located in the northwesterly part of

Langley Air Force Ba.se between the Air Force Ordnance

Storage Facility and the NASA Storage Area.

Wet Garbage. Wet garbage in the amount of 500 Ib per

working day is removed from the Langley Research Center

cafeteria kitchens by a livestock producer for animal

feed.

Scrap Metals. Excess materials and equipment having

reclaim value are transported to the U.S. Navy Cheatham

Annex in Yorktown, Virginia.

Scrap Materials. Small-quantities of scrap materials such

as building materials, bricks, tree and shrub trimmings,

and broken concrete are transported to an open land fill.

•This is located at the Center in low-elevation areas

on the north side of the NASA Landing Loads Track.

Chemical Waste. Where the material is either flammable,

toxic, or hazardous, specialized disposal methods are

employed to reduce the harmful effects to property, environ-

ment, and human life. Chemical wastes at Langley that

are harmful and require specialized disposal methods fall

into two basic categories: (l) regularly used items
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requiring periodic disposal such as used lubricating oil

and paint thinner in the amount of approximately 20 barrels

per month, and (2) rarely used,, special purpose materials

ranging from laboratory samples,, sometimes of unknown

chemical composition, to a 55-gallcn drum of hyclrazine.

Items in category (l) represent almost the total disposal

volume, while category (2) items provide the bulk of the

disposal problems.

The responsibility for properly disposing of -waste chemicals

rests with each individual user or custodian. Langley's

Safety Office does, however, provide both consultation

and disposal services for any chemical waste that needs

special treatment. The disposal methods either neutralize

or reduce the chemical to its basic constituents.

In the past it was established practice to dispose of a

majority of the harmful chemical wastes by controlled open

burning or by burial. Neither of these solutions was

considered to be acceptable and an investigation was con-

ducted to determine the most practical and economical method

haying the least impact on the environment. As a result

of the study, it was recommended that a high-temperature

liquid waste incinerator, be purchased and installed. This
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was accomplished in early February 1971- Most of the

material requiring specialized disposal will now be

incinerated. In its first trial operation, the incinerator

yielded no smoke, no odor, and no visible ash. There is

no secondary material created for disposal.

For the chemical waste not suitable for incineration, it

was recommended that a contract disposal service be employed.

The Safety Officer is currently investigating contract

sources. Pending the award of a disposal contract, waste

is stored in the chemical magazine storage area. This

area was specifically designed and constructed to provide

storage for hazardous chemicals.

Several other actions have also been taken at Langley as

precautionary measures to -reduce the possibility of pollution.

1. Catch basins were included in the design and

construction of Buildings 11(9)-, Nitrogen Tetroxide Magazinej

1156, Hydrazine Magazine) and 1157.» Hydrogen Peroxide

Magazine, to permit waste material to be diluted, neutral-

ized, or decomposed prior to release into the sewer system.

2. Waste water containing the processing chemicals

from the Photo Laboratory, which is discarded into the

sanitary sewer, has been analyzed. It has been determined

that a pollution problem is not created by this effluent.
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j>. Old photographic film once disposed of "by burning

is now sold as surplus to firms which recover the silver.

Radioactive Waste. The control and disposal of radioactive

wastes is regulated by Code of Federal Regulation, Title 10

(CFR - Title 10) - Atomic Energy, and law. In the past,

some potentially contaminated liquids (a few microcuries

per year) were diluted with water until the resulting mixture

was within the AEC allowable limits and then released to the

sanitary sewer system. Other liquids, again in very small

quantities, were stored in AEC (CFR - Title 10) approved

containers and disposed of by a contractor using approved

methods. In the future, liquids will be evaporated and the

solids remaining will be disposed of as solid wastes.

Solid waste, consisting for the most part of thoriated metals

(2 to !(• percent thorium) with a dosage rate of approximately

0.1 mr/hr and amounting to under 25 Ib per year, is packaged

in AEC (CFR - Title 10) approved containers and stored in an

isolated building which is surrounded by a protective fence.

The fence is posted with signs marked with approved radia-

tion symbols. Periodic monitoring and radiation readings are

made of the storage area. At appropriate intervals the waste

is disposed of by means of an AEC licensed contractor.
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At the Space Radiation Effects Laboratory, a weekly health

physics survey is made to check water, air, and area radia-

tion levels. Except for that produced "by small quantities

of radioactive materials used for instrument calibration,

radiation is produced by the operation of the cyclotron

which is enclosed in a shielded vault.

A Subcommittee on Radiation Safety reviews arid initiates

recommendations concerning the radiation control program

at Langley Research Center. The chairman of this committee

is the certifying officer for all AEC licenses. The Sub-

committee on Radiation Safety reports to the Chairman of

the Executive Safety Committee.

Storm Sewer System. The storm sewer system functions to

carry water from facilities, streets, and parking areas

to the surrounding rivers and creeks and thence to the

Chesapeake Bay. The E:-ist Area system at Langley Research

Center collects the drainage from that area and empties

it to the Southwest Branch of Back River (Enc. 1,

Appendix A). The West Area -system is made up of approxi-

mately six systems which collect the drainage and empties

it to Brick Kiln Creek or Tabbs Creek (Enc. 2, Appendix A).
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An investigation, made in 1965 (reported, in Invest"'Cation

of Waste Disposal Practices at FederaJ. Installations by

the U. S. Department of Health, Education, and Welfare,

September 27, 1965) and. subsequent investigations conducted

by Langley Research Center personnel indicated that no

significant contamination of the storm sewer effluent

•originated from surface water or from the small amount

of subsurface water in the storm sewer effluent. Therefore,

continuing efforts toward eliminating storm water contam-

ination have been focused on finding ways to prevent the

introduction of contamination from facility drains.

The'principal environmental concern with respect to the

storm sewer system is blowdown from 73 cooling towers.

Chromates are used as corrosion inhibitors for the water

which is recirculated through the cooling tower system.

The water in 22 cooling towers is maintained at an

average of 192 ppm of Betz Laboratories Dianodic No.
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The chemical composition of this product is approximately

J-l-5 percent Ha-PC^ • H?0 and 55 percent NagCrO^ • H?0.

Samples of water from storm sewer outfall reveal chromate

concentrations as high as 15 ppm.

Other sources which introduce small quantities include the following:

Chemicals from chemistry and photographic laboratory

drains.

Oil from machinery drains and hydraulic system

leakage to flow drains.

Chemical from drains in laboratories for materials

processing, such as plastics, coatings, forming and bonding,

electroplating, and cleaning.

Paint from paint spray booths.

The FY 73 C of F budget contains a request for funds to

install automatic control equipment on all towers having

flow rates of 500 gpm or higher. This equipment will

materially reduce the quantities of treated water dis-

charged into the storm sewer systems. Funds to construct

an experimental skimming basin have also been requested.

It will be used to concentrate, identify, and quantify .

types of pollutants at a major storm sewer outfall.

The information obtained will be used to arrive at a

permanent .solution to the problem.



A change in chemical treatment of the cooling towerc is

also being investigated. Before a final decision can •

be made, the corrosion inhibiting qualities will have

to be confirmed, and the toxicity established.

Research Facilities

Appendix E lists the Langley Research Center research facilities,

together with their possible contribution to pollution. This listing

represents only an initial survey. It will be followed by a more

detailed and instrumented investigation.

Equipment

Vent Hoods and Local Exhaust Systems. The equipment covered by the

survey includes chemical hoods, tank vents, machinery and equipment

vents, and any local exhaust system that would cause a harmful local

environment to exist if the system fails. These exhaust systems

are designed to protect a local area by removing the- contaminant to •'

another area and discharging a diluted mixture to atmosphere. A

detailed analysis of the effect of the exhaust mixture on a general

area is not done on most systems due to the small quantities of

contaminants involved.

A study of vent hoods and local exhaust systems located at

Langley K;search Center was made on Contract HASI-9127-by Richard I.

Chamberlin and Associates. The report entitled "industrial Hygiene

Survey" resulted in a number of modifications being made.



All new vent hoods or locaJ. exhaust systems are being designed

and installed in accordance with the recommended design .standards of

the American Conference of Governmental Industrial Hygienists. The

standards give ambient air quality requirements, "but no limit has been
•X

established on the total quantity to be discharged. In addition, all

new chemical hoods or exhaust systems and the modifications to existing

systems are reviewed by the Center's Subcommittee on Operations Safety

or by the Design Review Panel to assure compliance with design

standards.

Transportation Vehicles

'; Probable pollution of the atmosphere at Langley Research Center
I

results from the use of various types of vehicles in the normal operation

of the Center. A national survey indicates that approximately 99 percent
ii
[ of such, vehicles used leaded gasoline. The categories and number of

vehicles (based on a 2k-hour day) are:

v,-

NASA employee's vehicles 3̂ 200
Contractor employee's vehicles 1̂ 356
Vehicles operated by contract 55
based at LRC (taxis, etc.)

Commercial vehicles (delivery J+00
trucks, etc. )

Government-owned vehiclesi 90

Effective measurement of the ambient air quality at LRC has not

been madej however., a contract has been negotiated with Chamberlin

Associates'and such measurements will be made in the .near future.



Noise

A few of the larger wind tunnels at the Center contribute to the

noise environment. The fact that the Center is remote from residential

areas alleviates the problem substantially insofar as community inter-

action is concerned. However, depending on atmospheric conditions, there

have been in the past occasional complaints from individuals regarding

tunnel operations.

Noise resulting from commercial aircraft operations has been recog-

nized as a national problem. There is a critical need, in particular,

to reduce the noise exposure to communities adjacent to airports. An

Aircraft Noise Reduction Laboratory has been designed to help meet
i
i
| anticipated research requirements during the next decade. The proposed.

laboratory, construction to start in 1971* will permit orderly progress.

j in the development of noise reduction technology by providing numerous
i
r

I capabilities that are lacking in current acoustic facilities. The
i

design of quieter aircraft, for example, involves the interactions of

• physical acoustics and subjective responses with factors affecting

aircraft performance. The laboratory, in addition to its advanced air-

craft noise research capability, will also have facilities for research

on space vehicle noise problems and noise problems associated with high-

speed ground transportation vehicles.
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2. The Probable Impact of the Langley Research Center on the
Environriient

Evaluating Langley Research Center operations using currently

established standards indicates that there is no material impact on

the environment. In 1969 the' Virginia Peninsula Planning Commission

distributed a report prepared by its consultant, Edwin Cox Associates,

on the quality of air on the Lower Peninsula. Langley Research Center

personnel cooperated fully with this survey, as noted in the report,

and the fact that this laboratory was not considered as a significant

contributor to air pollution in the community in any manner is

reassuring. There has been no significant addition to the Center's

plant in the period since the report. Heating plant emissions

described are not noticeable beyond the immediate vicinity of the

plant. There has been no quantitative increase in water pollutants,

consisting for the most part of ..cooling tower chromates, as revealed

by periodic sampling and analyzing of water taken at storm sewer out- ̂

falls. The effluent has been diluted by the normal water flow so

that it is not a hazard when it reaches public waterways. Operation

of the heating plant and the plating plant are controlled by estab-

lished operating procedures which serve to reduce the possibility of

unanticipated or unplanned release of pollutants in large quantities.

Langley Research Center is not an industrial operation; there is no

manufacturing done other than that required to support research

activities. Completion of the environmental control program as pro-

posed for the PY 75 C of F budget will eliminate localized pollution

and place.the Center in compliance with established standards.



27

Noise generated by wind tunnels is significant primarily to Center

operating personnel as the dist-v.'j'.es from the tunnels to residential

communities are sufficient to at ,iate the noise to generally acceptable

levels. The Langley Research Cc/'-U-r Health Unit actively monitors

working conditions to assure that protective gear is available and proper

procedures are enforced to protect the hearing of Center employees.

The Space Radiation Effects Laboratory, located within the city

limits of Newport News, is supplied with power by the Virginia Electric

and Power Company. Sanitary sewerage disposal is by the Hampton Roa,ds

Sanitation District System- A weekly health physics survey is made to-

check contamination levels of air, water, and area radiation.

Langley Research Center scientists conduct investigations in an
"i - i '.•

area adjacent to the town of Poquoson known as the Plum Tree Island

Bombing Range which is owned by the Air Force. It is no longer used

for bombing practice and Langley Research Center, by permission, is

conducting model test over flights. The range is approximately

i|-,000 acres in size, largely marsh, with scattered hummocks of pine

trees. It provides sufficient area for drop zone and recovery opera-

tions. Wildlife is unmolested by research activities and, iri 'fact,

is increasing. Current plans contemplate the area being declared

excess by the Air Force and conveyed to the Fish and Wildlife Service,

Department of Interior, as a conservation area. Langley Research Center

personnel will continue to use the area under a permit issued by the

Department of Interior. There is no known environmental impact
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resulting from this activity-and, in fact, due to Langley operations,

an all-weather access road is maintained which will be of value to

the Fish and Wildlife Service.

3- Probable Adverse Environmental Effects Which Cannot be Avoided
Should the Operations be Continued

Larigley Research Center operations will cause negligible degrada-

tion of the environment. There is a recognition of the critical

importance of maintaining environmental quality and all practical means

and measures are employed,.to prevent deterioration of the quality of

air and water. The specific localized adverse effects of institutional

facilities on the environment will be corrected by the control projects

submitted for inclusion in the FY 73 budget. Specifically, the

following improvements will be made:

(1) Improvement of cooling tower water treatment.

(2) 'Improvement of treatment and disposal of boiler blowdown waste.

(3) Installation of automatic chemical feeding system for cooling
towers.

(k) Construction of a skimming basin.

(5) New ventilating system for the Metal Finishing Shop.

(6) Installation of natural gas burners in the heating plant.

(7) Stack modifications to the heating plant.

(8) Procurement of environmental monitoring equipment.

These improvements are proposed in response to Executive Order 11507.
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In the use of pesticides, Langley operations are restricted, to

individual trees and shrubs outdoors and to building interiors. Pesti-

cides employed are reported to NASA Headquarters on an annual basis

and transmitted to the President's Cabinet Committee on the Environment,

Working Group on Pesticides, for review and approval. Sensitive areas,

such as the Cafeteria, are carefully controlled. The area mosquito

control program is managed by the Air Force with overflights covering

the Langley reservation and nearby communities. While no formal inves-

tigation has been made, all visual evidence indicates that indigenous

wildlife has not suffered from any of these programs. There is every

indication that wildlife population is increasing at the Center. For

example, the Mallard duck population has doubled over the past 3 years..

A trapping and removal program for Virginia Whitetailed deer was

initiated because the deer herd has outgrown the limited range available

on the reservation. Song birds are numerous and appear to be unaffected

by-Center operations.

Center project review procedures seek to anticipate and identify

very early in the planning process, possible unfavorable environmental

burdens. Project approval is contingent on the resolution of environ-

mental effects which exceed established standards. The effect of the

cumulative totals of a number of entities has been recognized by., the

appointment of a special working group which maintains surveillance of

the environmental program at Langley Research Center, with broad,

discretionary power to make beneficial changes.



if-. Alternatives to the Current Action

Langley Research Center has been in existence for over a half

century. The value of-land arid faci3.ities is in excess of $250 million.

The criteria used to select this site, viz., the temperature, the number

of flying days per year, character of the land, accessibility to popula-

tion centers, etc., continue to be valid reasons for retaining this

Center in its present location. Langley operations have a minimal

effect on the ecological regime. It would remain substantially the

same regardless-of its location.

5- The Relationship Between Local Short-Term Uses of Man's
Environment and the Maintenance and Enhancement of
Long-Term Productivity

Langley Research Center is unique in that it is possible to assess

the effect on environment from the perspective of use by nearly two

generations. Land usage has changed; what was once farm land and scrub

forest is now occupied by buildings, streets, and large lawn areas.

Some marsh has disappeared, both from fill operations and from a change

in the character of the streams which have been altered by community

development. The Center population reached a peak of 4,200 in 1968

and is now on the decline. The basic quality of the environment has

been less affected by Center operations and growth than by the expansion

of population, industry, and traffic in the adjoining communities not

associated with this Center. No retrogression has occurred - in fact,

improvements have been made in the ability of the land to produce



31

vegetation, wildlife, or food. The land has not been rendered useless

by waste deposits, poisoning, or other forms of destruction. The same

is true in respect to the surrounding waters. The methods used to

control pollution at this Center have been described in other sections

of this report. There is no intention on the part of Langley manage-

ment to permit any degradation of the environment.

6. Any Irreversible and Irretrievable Commitments of Resources
Which Would be Involved in the Continuation of Langley
Research Center

The environmental commitment at Langley Research Center is in the

use of the land on, which to construct facilities and the servicing

utilities required. No streams have been dammed, no underground silos • - ~

constructed, and no residue of contamination created to leach out of

the soil. There has been no consumption of irreplaceable natural site

resources. It can, therefore, be stated that environmental commitments .

at Langley Research Center are both retrievable and reversible in direct",

proportion to occxipancy of the area.

7. Coordination With Federal, State, and Local Agencies

(a) The initial draft of this environmental impact statement was

published in the Federal Register and also reviewed by representatives

of the Council for Environmental Quality and the Environmental Protection

Agency. Comment was received from CEQ as follows: " . . . it does not

have the summary or specific statement addressed to the five environ-

mental impact statement points which it would require. The material
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provided, however, is sufficiently comprehensive that it could be

pulled together in a summary or conclusion section, leaving the present

data as is."

As a result of this comment, the statement has "been reorganized

to conform to the CE^ guidelines dated April 23, 1971;. and the National
*

Environmental Policy Act of 1969, P.L. 91-190, January 1, 1970.

Appendix B, Source Inventory, has been amended by the addition of the

proposed Aircraft Noise Reduction Laboratory.

(b) As part of our policy of community cooperation, Center

personnel have made contact with a number of local, State, and Federal

instrumentalities and also local industrial firms concerned with

environmental protection, and working relationships have been developed.

Meetings have reviewed areas of mutual interest and possible ways in

which the Langley Research Center can contribute effectively to environ-

mental control in the community. These groups include the Virginia

Peninsula Regional Planning Commission, the York County Board of

Supervisors, the Virginia State Air Pollution Control Board, the

Virginia State Water Control Board, the Office of the Governor of

Virginia, the Virginia Institute of Marine Science, the Virginia

Electric and Power Corporation, and the Air Pollution Control Office

of the Environmental Protection Agency.

Langley recently sponsored a seminar series for Center personnel

in which nationally recognized authorities on environmental problems

were invited to visit the Center.
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Leak detection Kone Building vents 5u~.ps u:"ier
device and ' blS^s -.•itii
rccoraors; eye ar~ir. t ->
vnsh Kiid aictx*it
shcvc-rs cctch casin

ar.d irain to
creek r.ftor
treutnient

Leak detection Kone Building vents In evc.-vt of
device and tc.T.;."j v- V-ir-e
recorders, eye rise ti.nre
wash uncl is i ct-.t-
sho'.i'eri; ds tcctl"-

device that
actuates vater

-.«*»
lione Hone Builiing ven!̂  K;:nc KDr.e

Hone None Building vent s Hi-ne II ~:;e

Hone llcne None " I-icne X;-r.c-

*Eyc wash and showers.



Facility

Il5l rocket
tert cells

il6k nitrogen
tetvoxide
magazine

Hot gas
radiation
research
facility
Building 1200

Microbe teroid
impact
simulator
Building 1201

Flight instruc.
research
laboratory
Building 1202

Chemical

HfIA
Building 120}

Pyrotechnic
research
Ir.torotory
Building 1201*

Jatigue
research
laboratory
Building 1205

7 x 10 tunnel
(high speed)
Building 1212B

Operation

Rocket n:o~or
testing

Storage

Hi -temperature
aero space
research

Instrument
research

Storage

Pyrotechnic
research

Materials
research
and testing

Aerodynamic
research
testing

Frequency

Interxittent

Continuous

(not yet
operational)

Continuous

Continuous

Continuous

Continuous

Intermittent

Potential Potential Potential Tre--m-it Hear" fcr Xe:ln5 fcr Ka'-"̂  of

air vater noise ., technique process discharge to discharge of r-.oise
contamination contamination contamination ~ atzsor'ohcrc licu'id a-ri t ?~5r. ~

Che.iieal If personnel S.T311 rocket Research Only vhat None From rccket . Kcne ::c-.'.e
discharge from desire they motor exhaust operations :nay be written .-notors
rocket motors could dui-ro in operational

chemicals -oroced.
1 — .

In event of Bone Hone Can treat Ya-Dorir.s car. a-_^ ̂..w>.̂ .u:-?̂ ~._.̂
leaks there . H202 ^ :."„ dTt-^iyTcatch
oi-e vapors . — " , i_.,4.<._

Ho discharge None Very small Research Hone except Hone Dilute Eg \;ith Iionc ",a'.z
to vac. sphere short duration operations operation stean from
2̂ 4 proced'orcs o.Jector vhen

e-racuating
sjz-.ere

'
Uone none None Research Kone Hone lions Hone i<one

Little Kone • Kone Research Hone Hone Vent froc -,;0!,. ::cne
technical buildins
operation

Very small None Hone Research Operational Kone Vents from ;;0r.s ~'°"e

"<rce ront of procedures buildinr and
the testing is • clos=a chx:i=ors

on a very smaJJ.
scale mostly
usinc solid
propellents

None None None Research Kone lione i;o'-e Kone ilone
operations

None-closed Hone Koise from Research None None Vent as None •;°"e

loop conipressor operations necessary
operation and
aerodynamic
noise



Facility

VSTOw
Building 1212C

Anechoic noise
facility
Building laicA
HifiJi inter.eity
ncicc facility
Building 1221
Low frequency
r.cioe facility
Building 1221A

11" tunnel
Building 1229

Instrument
Xessarch
Laboratory
31dg. 1230

Bide. 1222
Q-:C Lab

Bide. 12J6

31dg. 1295

Operation Frequency

Aerodynamic (iTot yet operat
research
testing

Aircraft and Intermittent
motor noise
testing

pressure testa, Intermittent
heat transfer
studies and
fores testing
vith air and
helium
M-6-H-18 range

in s t rumen t a t io n
electronic and
measurement
research
. ._ — _ _ . .

control
research

Space vacuum Intermittent
lab

laboratory

Attitude Intermittent
control
simulator

55 ft. vac. continuous
cylinder
DHL

Potential
air

contamination

ional)

Discharge frorc
lube oil vents
may put out '
vapors

Discharge fumec
from vacuum
Tjump oil is
fairly bad
uses air end,
hellua

discharge

Vacuum pximp
discharge

and vapors

Discharge
fumes from
vacuum system
punrps

Potential
water

contamination

Small L.O.
cooling water
is dumped to
sever and if
there vere a
leaJ; oil could
be put into
sever

Kone

None

None

chemicals
into soil

None

Potential ^^ Trĉ =ent . H5ans for :*3a= f»" :*thc~ 5fcoition «--»? *»̂ »« p»~» is:ssrr
 aiBSa? Aki:«=,

Small only very Research Operational None
infrequently operations technique
does noise
level go above
95 clb in area
of adjacent
buildings ... ..

Low Research Hone Personnel are
operations looking into

de-mister for
vacuvm pur.ipr.

operations exhaust fans
to fatrriO^phere

R " Vi

Operations

None Research
operations IJone None Ven t, from Cooling

pumps tovcr

-> W - -> *• *• ^>.>-i-r. *-

operations • . pherc through :;e"er ar.i
f'o:he hoodd coolir.g

tcxer
recirculation

Exliaust noice Research Electrostatic Kor.e Through vent Cooling -ov-ar M-ifflers
fron: vacuu:,' operations oil mist duct to r̂ circvj.at.ian v-;rs adiei
pvjsps eliminator in a tr.c sphere . -c- roo^y

vacuui*: pump bicver
exh a u 5 1 -̂ -"-h au s t

Vibration Nonc
equipment



Facility

Hypersonic
Physics
Test Area

31dg. 126 J

Jet Sxit Test
Facility
Bids, is;̂

4 x .'}. Supersonic
Turxol
Eldg. 1235

Propeller
Test stand
3Idg. 12HS

Dldg. 12W*,
Kan.3t.r

Operation

Miscellaneous
facilities for
pyrotechnics
research and
high-speed
aercdyncjnics
research

••-
aerodynamics
research to
i-'-D

Jet exit testa

10 percent K£02

Force, moment,
and pressure
studies fcr
aerodynamics:
M 1.25 - M 2.6

Potential
Frequency air

contamination

Continuous Vacuum pun:p
discharge,
rocket motor
propellant
fuir.es, chsir.tcal
fumes fro::1, pro-
pellant mixing.
Also, there is
heating boiler
for supplying
heat to test
area buildings

air of -I'.::;*
from sirconla

operating blow-
down. Fired by
air, Og, r.:id
propane • Air

1 and ilg are
througli pebble
b-jd

Just getting K£<£ discharge

will run ceveral
times daily for
10-niin periods

Intemiittent None

Potential
water

contamination

Dumping of
unexpended
rocket pro-
pellants and
oxidizers in
sw&np

"/or e

When transfer

air operation,
there is r,on:e
HpO^ spillage-
Deluged with
water into
severs

None

Potential
noise

contamination

Hoise from
rocXet firing

K

intensity
noise level
in about
JCO -yard
radius

This is a high

facility, how-
ever the noise
is local to the
facility

Scr.ic noise.
fairly low
intensity

Control
group

Technical
research
personnel

Technical
research
personnel

Research
P

Research
operations .

Kear.r. for Means for Metr.-xl cf
Control Treatment di"CharEe to dl=char^ of r.cine
technique process attcoi-plwrc liquid abar-cserj*

Onl̂ .- through Sor.e vacuum Direct to air Coaling tovero !.'c:.->
approved - purrps may ar.i directly
operational have mist to s£v>"jr cr
procedure eliminations 3va::p

None Mone /iir and nitro- Cl tv drair.s I«'cr,o
gen discharge
to a tiro sphere
*»h i'C'Jijh ncssls

?ence has been V.'ater deluge Direct Direct to - F̂ r.ce
erected behind to dilute H^Oo sever vhori beh*. ivi
jet e>:it to cut spills rjê essar;.' ,y3t
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testing

Studies of Intermittent
cjxpancior.
tube flows
ir. air

f - ^ *. 4.

anJ aerodynamic
tests

Potential
air

cor.ta.'sination

Son

Hone tTone

Pollution None
from vacuum
punps that
evacuate sphere

/tone- Heliu.1?) is None
sealed in
system and
recirculated.
Sor.e ccnta-nina-
tion i'ror, vac-
uum p-jnp
exhaust

Uses Ho gas Mono

closed circuit.
1; -750 FM

exhaust vacuum
pu-T.u oil vapoi-c

Potential Potential „ ^ -, , Means "cr M»n.-G -*~r yo-'i'" -f
v̂ *er nci"c* Control Control Troatr.ent ./ . ^," *" , i.*- — - -^

contaninntion contamination Group technique process ôSere0 '""iiqui? " abaS»or.t

T^is facil1" ty Resaai'c'n Pe**'' od" c c'"'3r*its Scr*e w>"i; ̂o,z Ci"0''' t *'*cc * "' "?: ^ ""•"£*' ^^n-*->--i- - • .1 —
with the air operation of dB lerel in been done to pirir^j and
e.jector gener- and about 12̂ 7 alleviate the li;.i:\c TJO.T.S
ates a high complex noise by turn- v-i:h issula-
r.oise level of ir.g diEcliarc* ti-n
ZOC-110 tIB ell upj but

this was little
help

Sone Research None Hone :I'one '.ion -2 ircri':-
operations

Sone noise Research Hone Hone Directly Cooling tcver "cno
when die- operations ĥr-jugh
charging to diff^aser
atno sphere

Hone Roseo.rch None None
operation

(Not operaticr.-xl)

None Research None Hone Direct to lir r.'cr.e ";.".e
operation or into a d'JL—o

bar./.

Noise only Rcoearch r.onc -/acuuEi pun^a vacxvjLT. pu.T.ps ;; JT.Q •.; ̂:;«
inr.ide operation have clectrc- evacuate
building static nist sphere

ment area

U:iit?.ry iJic--sP-cd Intcmiittcnt Air onl^- Hone Aerodynamic Keccfiroii
Hldg- 1251 o-urotlyiiaiiiics and cculpnent opc.vati^n

tests noise



Facility

9x6 Tunnel
31dg- 1256

6-Foot High
Temperature

L~dr;.~lH55

Arc Jets A,
3. -, ar.d D
Bld£. 126?

lunc.r Landing

Landing Loads
Uldg. 1256

^l-?cot ar.d

"scuts Sphere

Bldg. 1251-

Her. Lay.
Bldj.:. I2CS
{Cons*- rue-

Operation

Aerodynamic
heating
studies

Hypersonic
flight thermal

Ablation tests

Test bed for
plar.etary
vehicle
landings

Research on
aircraft
landing loads

rŝ ee .
research

Research

Potential Potential
Frequency air water,

contamination contamination

Intermittent Uses air, and Hone
and frequent air/cas co:r.-

bustion
products

Intermittent Exhaust gases Only if hydro -
frorr. tunnel are carbon gas is

ture hydro- swe-ir?
carbon fv.ol,
gasj air, and
oxygen. Nitro-
gen is used for
purge gac

Frequent usage Materials None, unless
ablated froa ablative resi-
test :ncdels in due settles in

. arc stream are water, but
those which can this quantity
break do;.-n into ic small
various ho'dro-
carbon coni-
pc-ur.ds and are
released to
atmosphere ,

Inters! ttent Hone None

Intermittent None ?lone

Inter.nittent ' Exhaust frcT, None
vacuum pun;ps

Intcrni^ter.t sor.e Ch rotates

Potential Control . Corltrol Treataenc &̂ :̂  ^̂ J?̂  K"̂ °' '
-cont^ination ErOUP technique process ^̂  "̂ l ' ,̂:̂

The run dura- Research r.'or.e Tfone Direct Cooli:i>; tov;?r ircr^e
tion ic s'ncrt, operation-
seldom r.ore
than once a"
dŝ -j but very
intense

High intensity Research Mono Hone Direct Cooling tov;er Nor.«
ncise for operation

(1-3 sin)

Ncise from Research rior.e None Direct Cooling tcver I;or.e
steam ejectors operation
within 50 ft
of eoector.

operation

operation

vacuum p'jmps DiviGior. exhaust dis-
in Bldg. 1251 charged

through

oil Qiimina-

?acj.lity Research I,rone lione Direct Ceding îlc-:i:ers: ft
designed to operation • tover insiila^ior.

noise


