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THE UFPER ATMOSPHERIC ENVIRONMENT OF THE

SUPERSONIC TRANSPORT - 4 BIBLIOGRAPKY

ALDEN MC LELLAN 1V

SPACE SCIENCE AND ENGINEERING CENTER
UNIVERSITY OF WISCONSIN
1225 WEST DAYTON STREET
MADISON, WISCONSIN 53706

I. INTRODUCTITON

SUPERSONIC TRANSPORTS (SST) ARE PRESENTLY BETNG BESTGNED TO TRAVEL AT
THE 20-30 KM LEVEL IN THE LOWER STRATOSPHERE. RY THE YEAR 1985, IT IS
ESTIMATED THAT APPROXIMATELY 500 SUPERSONIC TRANSPORTS WiLL BE OPERATING [N
THIS UPPER ATMOSPHERIC ENVIRONMENT AND THAT THE IMPACT OF EXWAUST OUTPUT OF
CONTAMINANTS IN THIS REGION WILL CAUSE A RELATIVELY MASS¥VE ENVIRONMENTAL
CHANGE.  THTS BIBLIOGRAPHY IS RRESENTED IN ORDER To OBTAIN A BACKGROUND FOR
WHAT IS KNOWN ABOUT THE PHYSICAL AND CHEM[CAL PROPERTIES OF THE LOWER
STRATOSPHERE SO THAT FURTWER RESFARCH CAN BE DONF ON THE CWANGES THAT Wi|L TAKF
PLACF UPON THE INTRODUCTION OF THE EXPECTED CONTAMINANTS FROM 4 TRAFFIC PATTERN
OF SUPERSONIC TRANSPORTS,

TOWARD THIS END; THIS PAPER HAS BEEN DIVIDED INTD $IX SECTIONS.  THE
FIRST SECTION TS A LISTING OF SOME GENERAL REFERENCES PERTAINING T0O THE
STRUCTURE. CNMPOSITION AND PHYSICAL DYNAMICS OF THE STRATOSPHERE.  SECTION 11

CONCFRNS THE CONSTITUENTYS THAT MAKE UP THE COMPOSITION QOF THE AMBIENT GASES




AVAILABLE TO UNDERGO CHEMICAL REACTIONS WITH THE POLLUTANTS, REFERENCES ON
OZONE AND WATER VAPOR WTLL BF CONSIDERED AS WELL AS PARTYCULATE MATTFR, TRACF
GASES AND RADIATION ABSQRPTION. THE TEMPERATURE OF THE STRATOSPHERF, WHICH
GOVERNS THE RATE OF MOSY CHEMICAL REACTIONS, AND HEAT FLUX VARIATIONS, WHICH
CONTROL TROPNSPHERIC AND STRATOSPHERIC MIXING RATES, ARE CONSIDERED [N A
SEPARATE SECTION, SECTION V. SECTION II1 CONCERNS THE VERTICAL AND
HORIZONTAL WINDS AND TRANSPORT PROPERTIES OF THE UPPER AND LDWER STRATOSPHERE.
EVEN THOUGH THE STRATOSPHERE IS A RELATIVELY QUIESCENT REGION WITHIN THE
ATMOSPHERE:, THERE ARE MECHMANISMS FOR THE VERTICAL TRANSPORT OF MATERIAL INTO
THE STRATOSPHERE FROM THE TROPOSPHERE (E.G. VOLCANIC ERUFTIONS) AND FROM THE
MESOSPHERE (F,G, METEORTIC DUST). THE CHARACTERISTICS OF THE UPPERMOST PART OF
THE STRATOSPHERE AND THE PROPERTIES OF THE MESOSPHERE ARE EONSIDERED IN
SECTION VI, REFERENCE TO PAPERS ON THE CIRCULATION, SYNOPTIC DYNAMICS, AND

ENERGETICS OF THE STRATQSRHERE ARE CONTAINED IN SECTION V.

Il1s THE LOWFR STRATOSPHERE

'SINCE THE OZONF LAYER NOF THE EARTH'S ATMOSPHFRE #S SITUATED IN THE
LOWER STRATOSPHERE, THE OBSERVATIONS OF THIS LAYER BECAME ONE 6F THE FIRST
METHODS OF GETTING A HANDLE ON ATR FLOW WITHIN THE REGTON. ALTHOUGH THE
DETAILS OF THE METEQOROLOGICAl PROCESSES THAT LEAD TO LARBE<SCALE 0ZONE
VARIATIONS ARE NOT KNOWN, IT IS WELL KNOWN THAT THE TOTAL OZONE CONTENT OF THE
NORTHERN HEM{SPHERE INCREASES BY A LARGE FACTOR DURING THE WINTER MONTHS
(NOVEMBER THROUGH MARCH) WHICH IS NOT DUE TO PHOTOCHEMICRL PROCESSES.  THIS
INCREASE IN NZONE, WHICH IS LOST DURING THE REMAINDER OF TKWE YEAR, IS EITHER
MOVED INTO THE UPPER STRATOSPHERF OR IS MIXED DOWN INTO ¥HE FROPOSPHERE.  THE
MFRIDIONAL TRANSPORT OF ATMOSPHERIC QUANTITIES AT THIS LEVEL CAN BE

ACCOMPLISHED BY EITHFR MFRIDIONAI CELLS OR BY QUASI-HORIRONTAL, LARGE=-SCALF



EDDY PROCESSES. THE UNCERTAINTY ABOUT TRANSPORT MECHAN¥SMS CENTERS AROUND THE
RELATIVE IMPORTANCE OF YHESE TWg MECHANISMS.

NUCLFAR BOMB EXPLOSIONS AND VOLCANIC ERUPTIONS ON THE EARTH'S SURFACF
AND IN THE TROPOSPHERE HAS RESULTED IN THE DEPOSITION OF A SIGNIFICANT AMOUNT
OF RADIOACTIVE MATERIAL AND PARTICULATE MATTER INTO THF STRATOSPHERE WHICH HAS
REMAINED THERE WHILE SPREADING QUASI-HORTIZONTALLY UNTIL #T 1§ TRANSPORTED DOWN
AND THROUGH THF TROPOPAUSE, ONCE IN THE TROPOSPHERE IT CAN REACH THE EARTH'S
SURFACE RELATIVELY QUICKLY¥, JUST AS MATERIAL WHICH WAS ORIGINALLY DEPOSITED IN
THE TROPOSPHFRF, OF IMPORTANCE TO THE POLLUTION IN THE STRATOSPHERE FROM
SUPERSONIC TRANSPORTS ARE THE QUESTIONS OF HOW LONG THE MATERIAL CAN BE
EXPECTED TO REMAIN IN THE STRATBHSPHERE AND WHETHER ITS TRANSRORT INTO THE
TROPOSPHERE, AFTER INJECT¥ON AT SOME POINT IN THF STRATOSPWERE, SHOWS ANY
PREFERENTIAL VARIATION RIFH LATITUDE AND SEASON, THESE QUESTIONS ARE
FAR FROM ANSWERED, BUT FROM OBSERVATIONAL STUDIES OF THE VERTICAL
DISTRIBUTION OF RADIOACTVE MATERIAL, VOLCANIC DEBRIS AND DzONE CONCENTRATION
HAVE TENDEh TO SHOW LARGE DEPOSITION RATES IN THE LATE SPRING IN THE MIDDLE
LATITUDESf ﬁnRE ESPECIALLY IN THE NORTHERN HEMISPHERE.

GENERALLY, ONE GCAN TENTATIVELY CONCLUDF 'THAT SUPERSONIC TRANSPORT
POLLUTION MAY BE TRANSPQRTED FROM MIDDLE-LATITUDE OR LOW=LATITUDE UPPER
STRATOSPHERE T0D THE HIGH-LATITUDE LOWER STRATOSPHERE DUR¥NG THE WINTER MONTHS.
SUCH TRANSPORT WOULD BE MUCH WEAKER DURING THE REST OF THE YEAR. THIS
TRANSPORT COULD BE ACCOMPLISHED RY EITHER A MERIDIONAL CYREULATION OR EDDY
PROCFSS. LARGE AMOUNTS OF 0ZONE SEEM TO APPEAR [N THE WMIBH-LATITUDE LOWER
STRATOSPHERE AT THE SAME TIME AS STRATOSPHERIC WARMINGS, INDICATING A POSSIBI E
RELATIONSHIP BETWEEN LARGE-SCALE DISTURBANCES, OZONE TRANSPORT, AND FUTURE
POLLUTION TRANSPORT FROM THE 88T STUDIES FROM RADIOACYIVE TRACER

ORSERVATIONS TAKEN BY U~2 AIRCRAFT TEND TO CONFIRM A MECHANISM OF EDDY TRANSFER



RATHER THAN A LARGE-SCALE MERIDINNAL CIRCULATION,

MUFH WORK STILL NEFDS TO BF DONE ON THE DISTRIBUTIAN OF WATER VAPOR
IN THE STRATNSPHERE, THE RESULTS WHICH ARE 'PRESENTLY AVAILABLE FOR WATFR
VAPOR CONTENT IN THE LOWER STRATONSPHERE GIVE AN AMBIGUOUS PICTWRE OF EXACTLY
WHAT DOES HAVE TO BE EXPLAINFED By ATMOSRHERIC TRANSPORT PROCESSES. AT
PRESENT, THERE IS NO EVIDENCE THAT THE MOISTURE STRUCTURE BF THE STRATOSPHERIC
REGION IS SIGNTFICANTLY MORE VARTARLE THAN THAT CBSERVED IN THE TROPOSPHERE.
ELOUDS (NACRFOUS AND MOTHER-OF-PEARL) HAVE BEEN OBSERVED IN THE UPPER‘REGIONS
OF THE LOWER STRATOSPHERE, APPARENTLY IN RELATION TO STRONG WAVE MOTIONS
(INTERNAL GRAVITY WAVES) GENERATFD BY OROGRAPHIC EFFECTS IN THE TROPOSPHFRE,
THESE OBSERVATIONS INDIEATE SATURATION AND WITH A KNOWLEPGE OF THE TEMPERATURE
AND PRESSURES PROVIDE EVIBENCE OF A WIDE RANGE IN RELATIVE HUMIDITY FROM A FEW
PERCENT MEASURED IMMEDIATELY ABOVE THE TROPOPAUSE TO THE SATWURATION OF THESE

CLOUD REGIONS.

I1i. THE UPPER STRATOSPHERE

LITTFE WORK HAS BEEN DONE TO BATE ON THE POSSIBILITY OF THE TRANSPORT
OF POLLUTION IN THE STRATOSPHERE UP INTO THE MESOSPHERE. THE OUTSTANDING
PROBLEM OF TRANSPORT WITH RESPECT TO THE MESOSPHERE IS TWAY¥ POSED BY THE HEAT
BUBGET., THUS. WE HAVE INCLUDED A SHORT SECTION IN THTS B¥BL IDGRAPHY
CONCERNING THIS PROBLEM., IN THE MESOSPHERE THERE ARE MANY MORE POSSIBLE
PHOTOCHEMICAL REACTIONS TO BF CONSIDERED THAN IN THE STRATDSPHERE. THERE MAY
WELL BE REACTIONS INVOLVING VARIOUS OXIDES OF NITROGEN, ANB IT IS CLEAR FROM
THE PRESENCE OF HYDROXYL BANDS IN THE SPECTRUM OF AIRGLOW THAT HYDROGEN IS Al SO
PRESENT AND CHEMICALLY ACTIVE. THE SPECTRUM OF THE ATRBLDW ALSO REVEALS THE
PRESENCE OF SONDIUM IN THF MESOSPHERE.

ALTHOUGH AT TMIS TIME THF LOWER STRATOSPHERE I$ MARKED BY AN ARSFNCF

OF DIRECT CONSTANT SOURCES OF PARTICULATE CONTAMINATION, IT DOES HAVE AN INFL Ux




OF PARTICULATE MATTER THROUGH SENDIMENTATION OF METEOROID MATERIAL FROM THE
HIGHER ATMOSPHERE AND CANVECTIVE INJECTION ACROSS THE LOWER BOUNDARY FROM THF
TROPOSPHERE., THE LATTER PROCESS HAS A FAR GREATER POTENTIAL OWING TQ GROSS
CONTAMINATION WHICH EXISTS [N CERTAIN TROPOSPHERIC REGTONS, BUT IS _IMITED IN
EFFICIENCY BECAUSE OF THE CONSIDERABLE STABILITY OF THF L'OWER STRATOSPHERIC
TEMPERATURE STRUCTURE. THUS, IN THIS MANNER, THIS VARIABLE PARTICULATE
CONCENTRATION 1S HIGHLY DEPENDENT UPON SUDDEN STRATOSPHERIE FTEMPERATURE
CHANGES, A SEPARATF SECTION IN THIS BIBLIOGRAPHY IS DEVOYEP TO THE

TEMPERATURE AND HEATING OF THE LOWER STRATOSPHERF,

IV:i SUPERSONIC ENVIRONMENT PROTECTION ACT

IN MAY 1971 A BiLL WAS INTRODUCED IN THE UNITED STATES SENATE By
SENATOR GAYLORD NELSON YO AMEND THF FEDERAL AVIATION ACT OF 1958 IN ORDER TO:

1) PROVIDE FOR ¥NDEPENDENT SCIENTIFIC STUDIES OF THWE IMPACT OF cIvIL
SUPERSONIC AITRCRART UPON THE ENVIRONMENT,

20 PROHIBIT THE OPFRATTION OF ANY CIVIL SUPERSONIC AIRCRAFT WITHIN THE
TERRVTORIAL JURTSDICTION OF THE UNITED STATES UNTIL AND UNLESS THE
CONGRESS DETFRMINES FROM INDEPENDENT SCIENTIFIC 'STUD{ES THAT THE
OPERATION OF CIVIL SUPERSONIC ATRCRAFT WILL NOT HAVE IMMEDIATE OR LONG-
RANGE ADVERSE EFFECTS UPON THE ENVIRONMENT.,

IN THE BIBLIOGRAPHY THIS BILL (S, 1881) 1S QUOTED IN FULL.

V. ACKNOWLEDGEMENTS

THF AUTHOR WISHES TO THANK JOMN BENSON FOR WRITING THE COMPUTER
PROGRAM, AND DEBBIF BERNDT, PHILI DEUSTCH, MARCY LIND, KATKY PLUFF, AND ESTHER
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S. 1881

92D CONGRESS 1ST SESSION

A BILL

TO AMEND THE FEDERAL AVIATION ACT OF 1958 TO PROVIDE FOR INDEPENDENT SCIENTIFIC
STUDIES OF THE IMPACT OF CIVIL SUPERSONIC AIRCRAFT UPON THE ENVIRONMENT; TO
PROHIBIT THE OPERATION OF ANY CIVIL SUPERSONIC AIRCRAFT WITHIN THE
TERRITORTAL JURISDICTION OF THE UNITED STATES UNTIL AND UNLESS THE
CONGRESS DETERMINES FROM INDEPENDENT SCIENTIFIC STUDfES THAT THE OPERATION
OF CIVIL SUPERSONIC A{RCRAFT WILL NOT HAVE IMMEDIATE OR LONG-RANGE ADVERSE

EFFEETS UIPON THE ENVIRONMENT AND FOR OTHER PURPOSES,

BE IT ENACTED BY THE SENATE AND HOUSE OF REPRESENTAT{VES OF THE UNITED
STATES OF AMERICA IN CONGRESS ASSEMBLED,

SHORT TITLE

SECTION 1, THIS ACT MAY BE CITED AS THE "SUPERSONTC ENVIRONMENTAL
PROTECTION ACT',

DECLARATION OF POLICY AND PURPOSE
SEC. 2. THE CONGRESS FINDS AND DECLARES THAT--

(A) INTERNATIONAL AIR CARRIERS OF THE WORLD ARE AT VARIOUS STAGES OF
PLANNING THE PURCHASE OF CIVIL SUPERSONIC AIRCRAFT WWICH WILL OPERATE IN
INTERNATTONAL COMMERCE AT STRATOSPHERIC LEVELS AND SUPERSONIC SPEEDS AND
WILL FLY WITHIN THE TERRITORTAL JURTSDICTION OF THF UNITED STATES;

(B) THF OPERATION OF OTVIL SUPERSONIC AIRCRAFT WiLL INJECT INTO THE

STRATOSPHERE QUANTITIES OF WATER VAPOR, SULFUR DIOXIDE, WYDROCARBONS,




AND OTHER SOLID OR GASEOUS SUBSTANCES WHICH MAY COMPROMISE THE STABILITY
AND INTEGRITY OF THE STRATOSPHERE AND HAVE A DELETER}OUS EFFECT UPON THE
EARTH'S CLTMATE;

(C) THE OPERAYION OF QIVIL SUPERSONIC AIRCRAFT PRODUCES THE PHENOMENA
OF SONIC BNOMS, A CONTINUOUS SERIES OF SHORT, SHARP SHDCK WAVES AT THE
SURFACE OF THE EARTHM BENEATH THE AIRCRAFT'S FLIGHT PATH, WHICH MAY HAVE
SERIDUS DETRIMENTAL EFFECTS UPON THE HUMAN AND ANIMAL POPULATIONS AND THE
ECOLOGY OF THE AREA OF THE EARTH SUBJECTED TO CONTINUOUS REPETITION OF
SONIC BOOMS;

(D) THE OPERAYION OF CtviL SUPERSONIC AIRCRAFT WoULD PRODUCE
INCREASEN LEVELS OF NOUISE IN AREAS ADJACENT TO POINTS OF LANDING AND
TAKEOFF 3

(E) THE FULL NATURE AND EXTENT OF THE ENVIRONMENTAL IMPACT AND THE
ECOLOGICAL CONSEQUENCES WHICH MAY RESULT FROM THE OPERATION OF CIVIL
SUPERSONTC AIRCRAFT IN INTERNATIONAL COMMERCE AND WITHEN THE TERRITORIAL
JURISDICTION OF THE UNITED STATES ARE UNRESOLVED:

(F) THE ENVIRONMENTAL TMPACT AND ECOLOGICAL CONSEQUENCES WHICH MAY
RESULT FROM THE OPERATION OF CIVIL SUPERSONIC AIRCRAFT ARE OF A NATIONAL
AND GLOBAL DIMENSION:

(G) THE PRESERVATION AND IMPROVEMENT OF NATIONAL AND GLOBAL
ENVIRONMENTAL QUALITY ARE OF THE HIGHEST ORDER OF PRY¥ORITY AND NECESSITY:
(H) 'THE UNTTED STATES SHOULD PROMOTE COOPERATIVE INTERNATIONAL
EFFORTS TO RESOLVE ALL ISSUES PERTAENING TO THE OPERATION OF CIVIL SUPER-
SONIC AIRCRAFT IN INTERNATIONAL COMMERCE AND, IN PARTICULAR, SHOULD PROVIDF
INTERNATTONAL LEADERSMIP TO PRESERVE THE WORLD ENVIRONMENT FROM UNFORESEFEN

OR IGNORED CONSEQUENCES OF THE OPERATION OF CIVIL SUPERSBNIC AIRCRAFT;




(I) CONGRESS SHOULD CREATE A COMMISSION OF QUALIFIED INDEPENDENT
SCIENTISTS TO CONDUCT FULL AND COMPREHENSIVE STUDIES OF THE ENVIRONMENTAL
AND ECOLNGTCAL IMPACT--BOTH TMMEDIATE AND LONG RANGE} GLOBAL AS WELL AS
NATIONAL-<-0F THE OPERATION OF CIVIL SUPERSONIC AIRCRAFT IN INTERNATIONAL
COMMERCEs AND

(J) THF OPERATION OF ANY CIVIL SUPERSONIC AIRCRAFT WITHIN THE
TERRITORTAL JURISDICTION OF THE UNITED STATES SHOULD BE PROHIBITED UNTIL
AND UNLESS THE CONGRESS DETERMINES FROM THE REPORT(S) DF THE COMMISSION OF
QUALIFIEN TINDEPENDENT SCIENTTSTS THAT THE QPERATIQN OF CIVIL SUPERSONIC
AIRCRAFT WTLL NOT HAVE IMMEDIATE OR LONG-RANGE ADVERSE EFFECTS UPON THE

NATIONAL OR GLOBAL ENVIRONMENT.

SEC., 3. (A) TITLE VI OF THE FEDERAL AVIATION ACT OF 1958, AS AMENDED
(49 U.S.C., 1421-1431), 1S AMENDEDN BY ADDING AT THE END THWEREOF THE FOLLOWING

NEW SECTIONS:!

"ENVIRONMENTAL QUALIFICATIONS FOR OPERATION OF CIVIL SUPERSONIC AIRCRAFT

'DEFINITIONS

"SEC. 612, (A) FOR PURPOSES OF THIS SECTION AND SECTION 613--

'(1) THE TERM 'CIVIL SUPERSONIC AIRCRAFT' MEANS ANY AIRCRAFT DESIGNED
AND INTENDﬁD FOR OPERATION IN CIVIL AVIATION AT SUPERSONIC SPEEDS;

'(2) THE TFRM 'SUPERSONIC SPEED' MEANS A SPEED IN FXCESS OF THF SPEED
OF SOUND AT THE ALTITUDE AT WHICH AN AIRCRAFT IS OPERATINGI

'(3) THE TERM 'STRATOSPHERE' MEANS THE UPPER PORTION OF THE
ATMOSPHERE. ABOVE SEVEN MILES, MORE OR LESS (DEPENDING ON LATITUDE, SEASON.,
AND WEATHER), IN WHICH TEMPERATURE CHANGES BUT LTTTLE WITH ALTITUDE AND

CLOUDS OF WATER NEVER FORM NATURALLY:



'(4) THE TERM 'SONIC BNOM' MEANS THE SHOCKWAVE PRODUCED AND APPARENT
AT THE SURFACE OF THE EARTH, CONSISTING OF A WAVE OF SHORT, SHARP INCREASES
IN ATMOSPHERIC PRESSURE (KNOWN AS 'OVERPRESSURE' AND USUALLY MEASURED IN
THE UNITED STATES IN POUNDS PER SQUARE FOOT) AT A GIVEN POINT, CREATED BY
THE OPERATION OF AN A{RCRAFT AT SUPERSONIC SPEED:

'(5) THE TERM 'STRATOSPHERIC POLLUTION' MEANS THE EMISSION INTO THE
STRATOSPHERE BY A CIViL SUPERSONIC AIRCRAFT, IN ANY BUANTITY HHATEVER. oF
WATER VAPOR, SULFUR DIOXIDE, HYDROCARBONS, OR OTHER $SOLID OR GASEOUS
SUBSTANCES NOT FOUND OR OCCURRING IN THE STRATOSPHERE ¥N NATURE, OR THE
EMISSION INTO THF STRATOSPHERE OF SUBSTANCES FOUND OR OCCURRING THERE IN
NATURE IN QUANTITIES, QUALITIES, OR MIXTURES DETRIMENTALLY LARGER THAN OR

DIFFERENT FROM THOSE WHICH ARE FOUND OR OCCUR IN NATURE.

*PROHIBITION
'*(B) NO CTVIL SUPERSONIC AIRCRAFT SHALL BE OPERATED WiTHMIN 'THE TERRIRORIAL
JURISDICTION OF THE UNIYED STATES UNTIL AND UNLESS THE CONBRESS DETERMINES FROM
INDEPENDENT SCTENTIFIC STUDIES, AND UPON RECEIPT OF THE FINAL REPORT OF THE
EIVIL SUPERSANTC ENVIRONMENTAL STUDY COMMISSION, AS PROV¥DED FOR IN SECTION
613, THAT THE OPERATION OF CIVIL SUPERSONIC AIRCRAFT WILL NOT 'HAVE IMMEDIATE OR

LONG-RANGE ANVERSE EFFECTS UPON THF ENVIRONMENT.

S- 1881""7

'CiVIL SUPERSONIC ENVIRONMENTAL STUDY COMMISSION

'*SEC. 614, (A) THERE IS HEREBY ESTABLISHED A COMMISSION FO BE KNOWN AS
THE 'CIVIL SUPERSONIC ENV{RONMENTAL COMMISSION' (HEREINAFTER REFERRED TO AS THE

'COMMISSION'),



'(B) (1) THE COMMISSION SHALL CONSIST OF NINE MEMBERS, APPOINTED BY THE
PRESIDENT FROM A LIST OF ¥NDIVIDUALS SUBMITTED TO THE COUNCIL ON ENVIRONMENTAL
QUALITY BY THE NATIONAL ACADENY 0F SCIENCE, AND THE AMER$CAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE. THE INDIVIDUAL MEMBERS SHALL BE SCIENTIFICALLY
QUALIFIED., PREFERABLY WITH EXPERTISE IN THE FIELDS OF AERONAUTICS OR THE
ENVIRONMENT, OR BOTH, AND SHALL NOT HAVE HAD ANY PREVIOUS MAJOR INVOLVEMENT [N
THE CIVIL SUPERSONIC PROGRAM.

'(2) THE PRESIDENY SHALL, AT THE TIME OF APPOINTMENT, DESIGNATE ONE
MEMBER OF THE COMMISSION AS CHAIRMAN AND ONE MEMBER OF THE COMMISSION AS VICE
CHAIRMAN.

'(3) A MAJORITY OF THE MEMBERS OF THE COMMISSION SHALL CONSTITUTE A
QUORUM, BUT A LESSER NUMBER MAY CONDUCT HEARINGS.
 '(4) A VACANCY IN YHE COMMISSION SHALL NOT AFFECT ITS POWERS, BUT SHALL BE
FILLED BY APPOINTMENT OF THE PRESIDENT.

'(C) (1) MEMBERS QF THF COMMISSION SHALL EACH RECE$VE $100 PER DIEM WHEN
ENGAGED IN THE ACTUAL PERFORMANGE OF DUTIES VESTED IN THE COMMISSION.

'(2) ALL MEMBERS OF THE COMMISSION SHALL BE ALLOWED TRAVEL EXPENSES,
INCLUDING PER NDIEM IN LTEU OF SURSISTENCE, AS AUTHORIZFD BY SECTION 5703 OF
TITLE 5, UNITED STATES COBE, FOR PFRSONS IN THE GOVERNMENT SERVICE EMPLOYED
INTERMITTENTLY.

'(D) (1) THE COMMISSION SHALL CONDUCT A COMPREHENS§VE STUDY OF THE
PROBABLE AND ACTUAL IMPACY OF THF OPERATION OF CIVIL SUPERSONIC AIRCRAFT UPON
THE ENVIRONMENT, WITH PARTICULAR ATTENTION BEING GIVEN TD THE POSSIBLE LONG-
RANGE GLOBAL EFFECTS, AND SHALL MAKE RECOMMENDATIONS TO THE CONGRESS FOR THE
PROTECTION OF THE ENVIRONMENT FROM ANY POSSIBLE ADVERSE LONSEQUENCES OF THE

OPERATION OF CIVIL SUPERSONIC AIRCRAFT,




'(2) WITHIN THREE YEARS AFTER THE DATE OF ENACTMENT OF YHIS ACT, UNLESS
CONGRESS DECIDFS THAT MQRE TIME 1S REQUIRED, THE COMMISS{ON SHALL REPORT TO THE
CONGRESS ITS FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS. THE COMMISSION IS ALSO
DIRECTED TO MAKE ANNUAL INTERIM REPORTS TO THE CONGRESS, AND ALL REPORTS OF THF
COMMISSION SHALL BE MADE PUBLIC: THE COMMISSION SHALL TERMINATE THIRTY DAYS
AFTER THE DATE ON WHICH IT SUBMITS ITS FINAL REPORT TO THE CONGRESS.

'(3) THE COMMISSION SHALL MEET AT THE CALL OF THE CHATIRMAN OR AT THE CALL
OF A MAJORITY OF THE MEMBERS SERVING ON THE COMMISSION,

"(F) IN ORDER TO CARRY OUT THE PURPOSES OF THIS SECTIDN, THE COMMISSION
IS AUTHORIZED--

"(1) TO APPOINT AND FIx THE COMPENSATION OF SUCH PERSONNEL AS MAY RE
NECESSARY, WITHOUT REGARD TO THE PROVISIONS OF TITLE 5, UNITED STATES CODE,
GOVERNING APPOINTMENTS IN TME COMPETITIVE SERVICE, AND WITROUT REGARD TO
THE PROVISTONS OF CHAPTER 51 AND SUBCHAPTER 111 OF CHAPTER 53 OF SUCH TITLE
RELATING TO CLASSIFTCATION AND GENERAL SCHEDULE PAY RATES, AT RATES NOT IN
EXCESS OF THE MAXIMUM RATE FOR GS-18 OF THE GENERAL SCHEDULE UNDER SECTION
5332 OF SUGH TITLE: AND

"(2) TO OBTAIN THE SERVICES OF EXPERTS AND CONSU[LTANTS, IN ACCORDANCE
WITH THE PROVISIONS OF SECTION 3109 OF TITLE 5, UNTTED STATES CODE, AT
RATES FOR TNDIVIDUALS NOT TO EXCEED $75 PER DAY FOR EACH DAY (INCLUDING
TRAVEL TIME) DURING WHICH THWEY ARE ENGAGED IN THE ACYURL PERFORMANCE OF
THEIR DUTIES FOR THE COMMISSTON. WHMILE TRAVELING ON OFFICTAL RUSINESS IN
THE PERFORMANCE OF DUTIES FOR THE COMMISSION SUCH PERSDNS SO EMPLOYED SHALL
BE ALLOWED EXPENSES OF TRAVEL, INCLUDING PER DIEM TN$TEAD OF SUBSISTENCE,
IN ACCORNANCE WITH SEGTION 5703 OF TITLE 5, UNITED STATES CODE.

"(G) THF COMMISSION §S AUTHORIZED TO REQUEST FROM ANY FEDBRAL DEPARTMENT

OR AGENCY ANY TNFORMATION AND ASSISTANCE IT DEEMS NECESSARY T0 CARRY OUT ITS




FUNCTIONS: AND SUCH DEPARTMENT OR AGENCY SHALL COOPERATE WITW THE COMMISSION
AND, TO THE EXTENT PFRMITTED BY LAW» FURNISH SUCH INFORMATION AND ASSISTANCE TO
THE COMMISSINN UPON REQUEST MADE BY THE CHAIRMAN OR ANY OTWER MEMBER WHEN
ACTING AS CHAIRMAN,

'(H) THE GENERAL SERVICES ANMINISTRATION SHALL PROViDE ADMINISTRATIVE
SERVICES FOR THE COMMISSION ON A REIMBURSABLE BASIS,

'(1) THERE ARE AUTHORIZFD To BE APPROPRIATED TOo THE COMMISSION SUCH SUMS,
NOT IN EXCESS OF $27,000,000 FOR ANY FISCAL YEAR, AS MAY BE NECESSARY TO CARRY

OUFT THE PROVISTONS OF THIS SECTION.'

(B) THAT PORTION OF THE TABLE OF CONTENTS OF THE FEDERAL AVIATION ACT OF
1958 RELATING TO TITLE VI IS AMENDED BY INSERTING AT TWE END THEREOF THE
FOLLOWING:

'SEC. 617, ENVIRONMENTAL OUALIFICATIONS FOR OPERATIBN OF CIVIL SUPERSONIC

ATRCRAFT. '

SEC. 613, CIVIL SUPERSONIC ENVIRONMENTAL STUDY COMMISEION, !

REQUIREMENT FOR SPECIFIC AUTHORIZATION FOR APPROPRIATIONS FOR THE DEVELOPMENT

OF CIVIL SUPERSONIC A{RCRAFT

SEC. 4 EFFECTIVF FOR FISCAL YEARS BEGINNING AFTER JUNE 30, 1971, NO
APPROPRIATION SHALL BE MABE FOR ANY FISCAL YEAR FOR THF DEVELOPMENT OF ANY
CIVIL SUPERSONTC AIRCRAFT UNLESS SPECIFICALLY AUTHORTZED FOR SUCH PURPOSE AND

FOR SUCH YEAR BY ACT OF CONGRESS.



